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[losicauTenbHas 3anucKa

YpoBeHb nporpaMmbl —0a30BBIi.

PabGouas mnporpamMma y4yeOHOro mpeaMera MO XUMUU Uil 7-9 KiaccoB cocTaBieHa Ha ocHoBe @enepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAapTa OCHOBHOrO oOIIero oOpa3oBaHus, yTBep:KAeHHOro MuHoOpHayku PO 17
nexadbps 2010 roga Ne 1897, mporpammsl o xumuu O. C. I'abpuensna (O.C. IN'abpuensn, I'. A. [llunapesa «IIporpamma kypca
xumuu 175 7 knaccay, O. C. IN'abpuensH, A. B. Kynosa «IIporpamma ocHoBHOTO 00111€T0 00pa3zoBanus. 8 —9 kiaccei») 2013 r.

HopmaTuBHas 0a3a .

1. ®enepanbubiii 3ak0H 0T 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoBanun B Poccuiickoit deaeparun» (¢ U3M.
nom., BcTym. B cuiny ¢ 01.09.2020).

2. [NacopT HanmoHanbHOTO TIpoekTa «ObpazoBanue» (yTB. npesuauymom Coeta npu Ilpesunente PO mo crparernueckomy
Pa3BUTHIO U HAIIMOHAIBHBIM MPOEKTaM, MPOTOKoJI OT 24.12.2018 Ne 16).

3. TocynapctBennass mnporpamma Poccuiickoit @®enepauuu «Pa3Butue o0OpazoBanus» (yTBEp)KIE€Ha IOCTAHOBJICHUEM
[IpaButennsctBa PO o1 26.12.2017 Ne 1642 (pexn. ot 22.02.2021) «O06 yTBepKASHUN TOCYyAapCTBEHHON TporpaMMbl Poccuiickoi
Oenepanuu «Pa3zputre 00pazoBaHUN».

4. Tlpodeccuonanbubiii crangapT «llemaror (memaroruveckas NeATENbHOCTh B JOMIKOJILHOM, Ha4ajlbHOM OOIIIEM, OCHOBHOM
obmem, cpenHeMm oOmeM oOpa3oBaHWM), (BocHHUTATENh, ydauTesb)» (pea. or 16.06.2019 r.) (Ilpuka3 MunucrepcTBa Tpyaa u
commanbHo¥ 3amuTel PO ot 18 oktsaOps 2013r. No 544H, ¢ u3MEeHEHHsIMU, BHECEHHBIMH MpPUKa30oM MUHUCTEpCTBA TpyAa H
coramuthl PO ot 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycrta 2016 1. No 422H).

5. lIpodeccuonanpusbiii ctanaapt «llegaror nomomHuTeIsHOTO 00pazoBanus nerer u B3pocasix» (IIpukaz MunuctepcTBa Tpyna
u comuanbHON 3ammTel PO ot 5 mas 2018 1. No 298m «OO6 yrtBepx)aeHun mupodeccruonansHoro cranmapra «llegaror
JOTIOJIHUTENIBHOTO 00pa30BaHUs JE€TEN U B3POCIIBIX)).

6. denepanbHBIl TOCYAApCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOTO 00miero oOpa3oBaHus (YTBEPKAEH MPUKA30M
MunwncTepcTBa 006pa3oBanus u Hayku Poccmiickoit @eneparun ot 17 nexkadbps 2010 r. Ne 1897) (pen.21.12.2020).

7. ®enepanbHBI TOCYIAapCTBEHHBINH 00pa30BaTENbHBIN CTaHAAPT CpeAHEero obmero obpasoBaHus (YTBEPKIAEH MPHUKA30M
MunuctepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413) (pen.11.12.2020).



8. Mertonuuyeckue pEeKOMEHJALUMU IO CO3JAaHUI0 U (PYHKIMOHUPOBAHUIO NETCKUX TexHomapkoB «KBaHTtopuym» Ha 0ase
o0111e00pa3oBaTeNbHBIX OpraHu3aluil (YTBEpKICHbl pacnopsokeHrueM MuHuctepeTBa npocBemenus: Poccuiickoit denepanuu ot
12 suBaps 2021 r. Ne P-4).

9. Meronuyeckue pPEKOMEHAALMH MO CO3AaHUI0 M (DYHKIMOHUPOBAHUIO ILEHTPOB IUdpoBoro odpazoBanus «IT-kyo»
(yTBepkIeHbI pacniopsbkeHueM MuHHcTepcTBa pocBeieHus Poccuiickoit @eneparmu ot 12 ssuBaps 2021 r. Ne P-5).

10. Meronuueckue pEeKOMEHJAUMU 1O CO3JaHuI0 M (YHKIMOHUPOBAHMIO B 00II€00pa30BaTENbHBIX OpraHU3alUiX,
PacoIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX TOpoj/iaX, LEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM
HanpasieHHocTel («Touka pocta») (YyTBEpKIEHbI pacnopsbkeHrneM MuHuctepcTBa npocBeuieHus Poccuiickoir denepanuu ot
12 suBaps 2021 r. Ne P-6).

Pabouas mporpamma obecriedurnBaeT BBIOJIHEHHE (eAepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa.
CoBpeMEeHHBIC 3KCIECPUMEHTAIBHBIC HCCICAOBAHMS 110 XUMHUHU YK€ TPYAHO MPEACTaBUThL O€3 HCIOJIB30BAHUS HE TOJIBKO
aHAJIOTOBBIX, HO U HU(PPOBBIX U3MEpUTENbHBIX MpubopoB. B denepansHom ['ocynapctBenHom OOpaszoBarenbHoM CraHmapTe
(®I'OC) nmpomnucaHo, YTO OJHUM M3 YHUBEPCAIbHBIX YUEOHBIX JEUCTBHI, MPUOOpPETAEMbIX YUAIIUMHUCS, TOJDKHO CTaTh YMEHHE
«MPOBEACHUS OMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HCCIIEOBAaHUMN, MPSIMBIX U KOCBEHHBIX H3MEPEHUN C MCIOJIb30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHbIN SKCIEPUMEHT M0 XMMUH, IPOBOJIUMBIN HA TPAIUIIMOHHOM 000pyI0BaHUH, 0€3 MpuMeHeHus UG POBHIX TabopaTopuid,
HE MOJKET MO3BOJIUTH B TIOJHOM Mepe PEIINTh BCE 3a7]a4l B COBPEMEHHOM IIKOJIE.

DTO CBSI3aHO C PSAJIOM MPUYMH:

* TPAAUIIMOHHOE IIKOJbHOE O0OpPYAOBAHHME M3-32 OIPAHUYCHUSI TEXHUYECKMX BO3MOXKHOCTEH HE IMO3BOJSET MPOBOJAUTH MHOTHE
KOJIMYECTBEHHBIC NCCIICOBAHMS;

* ITUTEIILHOCTH TIPOBEICHUS] XUMUYECKUX UCCIIEIOBAHUN HE BCET/a COTJIACYETCs C JIIMTEIHHOCThIO yUeOHBIX 3aHATHIA,

* BO3MOKHOCTH TIPOBEJICHUS MHOTHX UCCIIEOBAHUI OrpaHUYNBAETCS TPEOOBAHUSIMH TEXHUKH 0€30MaCHOCTH H JIp.

[HudpoBass nmabopaTropus MOJHOCTHIO MEHSET METOJUKY U COJIEpKaHHE SKCICPUMEHTATHHOW JCSTEIBHOCTH M PEIIaeT
BEHINIETIEpEYNCIICHHBIE TpoOaemMbl. [IIMpokmii CHeKTp MaTYMKOB TMIO3BOJSET YYAIIMMCS 3HAKOMUTBCA C TMapaMeTpamu
XAMHYECKOTO JKCIIEPUMEHTa HE TOJBKO HAa KAa4eCTBEHHOM, HO W Ha KOJIMYeCTBEHHOM YypoBHe. [ludpoas maGoparopus



MO3BOJISIET BECTH JUIUTEIBHBIN AKCIIEPUMEHT JaK€ B OTCYTCTBHE DKCIIEPUMEHTATOpPA, @ YaCTOTa MX M3MEPEHUU HEMOJBIacTHA
YEJIOBEYECKOMY BOCTIPUSATHIO.

B mpomecce hopmMupoBaHUs SKCIIEPUMEHTATBHBIX YMEHHH YYCHHK 00ydYaeTCs MPEACTaBIATh HH(OPMAIIO 00 UCCIIeIOBaHUN B
YEeThIPEX BUIAX:

* B BepOaJbHOM: OMHUCHIBATH DKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb OJKCIEPHMEHTa, (UKCHPOBATH BHUMAHUE Ha
U3MEPSCMBIX BEIMYNHAX, TCPMUHOJIOTHH;

* B TaOJUYHOM: 3aIMOJHATH TAOIWIIBI TAHHBIX, JICKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (MPU 3TOM Yy YYaIIMXCS BO3HUKACT
NIEPBUYHOE MPEICTABIICHUE O MacIITa0ax BEJIMYNH);

* B Tpa)MueCcKOM: CTPOUTH rpadUKH MO TAOJIMYHBIM JaHHBIM, YTO JIaéT BO3MOXKHOCTH MEPEX0Jia K BBIIBM)KCHHIO THIIOTE3 O
XapaKTepe 3aBUCHMOCTH MEXKIY BEIMYMHAMH (TIPU 3TOM YUHUTENb MOKA3bIBAET MPEUMYIIECTBO B BH3yalU3alliU 3aBUCUMOCTCH
MEXTy BEJIMYMHAMH, HATJSTHOCTh U MHOTOMEPHOCTb); B BUJC MaTEeMAaTHYECKUX YPaBHCHUI: JaBaTh MAaTEMAaTHUECKOE OIHMCAHUE
B3aMMOCBSI3M BEJIMUMH, MaTEMaTHYECKOE 0000IICHHE.

[lepexon OT Ka)X0ro AdTana mpeacTaBieHUs WHGOPMAIMU 3aHUMAET JOBOJIBHO OOJIBIION MPOMEXYTOK BpemeHU. B 7—8
KJlaccax 3TOT MPOIECC HEOOXOUM, HO B CTapIIMX KJaccaX MOXKHO ObLJIO ObI 3TO BpeMs MOTPATUTh HA pelieHrne 00Jiee BaXKHBIX
3a1a4. B aToM miiane nudpoBsie 1abopaTOPHUH CYIIECTBEHHO YKOHOMST BpeMs.

D10 BpeMs MOXHO MOTpatuTh coriiacHo ®I'OC Ha ¢opMupoOBaHUE HCCIEIOBATEIBCKUX YMEHUU YYalluxcsi, KOTOPBIC
BBIPKAIOTCS B CIICAYIOIIMX JTCHCTBUAX:

* oIpeseeHre MPoOIeMBbI;

* IOCTAHOBKA UCCIICIOBATEIIBCKOM 3a/1auu;

* IUIAHKPOBAHKE PEILICHUS 3a]1a4H;

* IOCTPOCHUE MOJIEJIEH;

* BBIJIBIDKCHUE THUIIOTE3;

* SKCIIEpUMEHTAJIbHAS TTPOBEPKA TUIIOTES;

* aHaAJM3 JAHHBIX SKCIIEPUMEHTOB WJIM HAOJIFOACHUM;
* opMyIUPOBAHNEC BHIBOJIOB.

[Tocnennue roawl y ydamuxcs HAOMIOJASTCS HU3Kas MOTHBAIUS HM3YYCHHS €CTECTBEHHO-HAYYHBIX JUCIUIUIMH M Kak
CJICICTBUE TMaJIcHUE KadecTBa oOpaszoBaHus. [locTaBisieMble B IIKOJBI COBPEMEHHBIC CpelcTBa OOYYCHHS, B paMKax IPOCKTa
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«Touka pocTa» coaepkaT KakK YKE€ XOpOIIO H3BECTHOE OOOpyAOBaHHE, TaK M NPHHIMIIMAILHO HOBOE. JTO IU(POBBIC
7a0opaTOpUM M JATYUKOBBIC CHUCTEMBI. B OCHOBY JaHHOW 00pa3oBaTeIbHON MPOTpaMMBI 3aJI0KEHO MPUMEHEHHE NHU(POBBIX
nabopaTopuii. TemaThuka MPETOKEHHBIX 3KCIEPHUMEHTOB, KOJWYCCTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpPE MPHUMEPHOMN
o0pa30BaTeNbHON MPOTrpaMMBbl TI0 XUMHUH, cojaepkaHuio DenepairbHOro TrocydapCTBEHHOTrO 00pa30BaTENBHOTO CTaHAapTa
(®I'OC) cpeanero (1moIHOT0) OOIIET0 OOpa30BaAHUS.

Y4eOHO-METOIMYECKHIA KOMILICKC :

Pabouas terpaar 7 xnacc (aBtopbl O. C. 'aGpuensH, ['.A. [llunapesa).
Pa6ouas tetpanp. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Cinaakos).
Pa6ouas tetpanp. 9 kinace (aBTopsl O. C. 'abpuensn, C. A. Ciaaakos).

Xumusi. Bonnsiii kype. 7 knacce. [Iponeaesruueckuit kype (aBropsl O. C. I'abpuensin, U.I'. Octpoymog, A. K.
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AXJIeOMHUH).

Xumus. 8 knace. Yueonuk (aBrop O. C. I'abpuersin).
Xumus. 8 kjacce. DIEKTPOHHOE MYJIbTUMEANITHOE U3JaHUE.
Xumus. 9 knace. Yueonuk (aBrop O. C. I'abpuersin).
Xumus. 9 knacc. DNEKTPOHHOE MYJIbTUMEAUNHOE U3JaHUE.
Ileab yueOHOro npeamera.

dopMUpOBaHHE y YYalIUXCS YMEHHUS BUIETh W MOHUMATh IIEHHOCTH OOpa3oBaHUs, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS I
Ka)KJIOTO YeJIOBEKa HE3aBHUCHMO OT €ro Mpo(ecCHOHaIbHOMN NeATeTbHOCTH; YMEHHUs pa3nudarh (DakThl U OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUIETh UX CBS3b C KPUTEPUSMH OLIEHOK M CBS3b KPUTEPUEB C OINPEIACICHHON CUCTEMOW ILEHHOCTEW,
dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO IMO3ZHITHIO;
@opMHUpPOBAHUE Y O0YYAIOIIUXCS LIEIIOCTHOIO MPEACTABICHUS O MUPE U POJU XMMHHU B CO3JaHUU COBPEMEHHOW €CTECTBEHHO -
HAyYHOW KapTUHBI MHpPA; YMEHHS OOBSICHATH OOBEKTHl M TMPOIECCH OKPYKAIOMIEH JIEHCTBUTEILHOCTH —IIPUPOTHOM,
COIMAJILHOM, KYJIBTYPHOW, TEXHUYECKOW CPEJbl, WCIIONB3Ys NI ATOTOXMMUYECKHE 3HAHUWS;, MPUOOpeTeHrne 00ydaronuMucs
OmbITa Pa3HOOOpPA3HOW MAEATEIbHOCTH, MO3HAHMS M CAMOINO3HAHUSA;, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEM),
MMEIONINX YHUBEPCAJIHHOE 3HAUCHHE ISl PA3IUYHBIX BHUJIOB JCATEIBHOCTH: PEHICHHS MPOOJIeM, MPUHITHS pPENICHUH, MOUCKA,
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aHanu3za W o0paboTKM uHHGOpPMAIlMM, KOMMYHHKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUN, COTPYAHUYECTBA, OE30MACHOIO
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

3a1auyn y4eOHOIo NpeJaMeTa.

Oobpa3oBaresbHbIe:

-popMHpOBaHUE CUCTEMbl XUMUUECKUX 3HAHUI KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

Pa3BuBawinue:

-pa3BUTHE JTUYHOCTU 00YUAIOIINXCSI, UX UHTEIJIEKTYalbHOE U HPABCTBEHHOE COBEPIIIEHCTBOBAHUE,

-popMHpOBaHUE Y HUX TYMAHUCTUYECKUX OTHOIICHUM M IKOJOTUUYECKHU 1eJIeCO00pa3HOro TMOBEACHUSI B OBITY M B TPYAOBOM
JEeSITENLHOCTH;

BocnuraTeabHbIe:

-popMupoBaHue yMeHUN Oe30MacHOro oOpalleHusl C BEIIECTBAMHU, HCIOJIb3YeMbIMH B TIOBCEJHEBHOM >XHU3HU; BBIPAOOTKA
MOHUMaHUsI OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM XUMHH, a TakKe (POPMUpPOBAHUE OTHOIICHUSI K XMMUU KaK K BO3MOXKHOM
obnactu Oyayiei MpakTUIECKON IeITeIbHOCTH.

OO0O1asg XapaKTepuCTHKA YIeOHOI 0 MpeaMeTa.

B cootBercTBHM ¢ ®DenepanibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHUS
ydaluecs: JOJDKHBI OBJAJETh TAaKMMHU IMO3HABATEJIbHBIMU YUYE€OHBIMHU JEHCTBUAMH, KaK yMeHHUE (OpMYIHUPOBATH MPOOIEeMy H
TUIIOTE3y, CTaBUTh LEJIM W 3a7ayd, CTPOUTh IUIAHBI JIOCTHXKCHHUS 1€ M pEelIeHUs IOCTaBJICHHBIX 3ajad, MPOBOJAUTH
AKCIIEPUMEHT U Ha €ro OCHOBE JE€JaTh BHIBOJBI U YMO3AKIIOUYEHHUS, TPEACTABIISITS UX U OTCTAaMBAaTh CBOIO TOYKY 3peHHs. Kpome
ATOro, ydaliuecs JOJDKHBI OBJIAJETh MPUEMaMH, CBSI3aHHBIMU C ONPEACICHHUEM TMOHSATUM: OTpaHUYUBATh WX, OIHUCHIBATH,
XapakTepu30BaTh U cpaBHUBATh. ClieOBaTEIbHO, MPU M3YYEHUM XUMHUM B OCHOBHOHM IIKOJIE YyYallluecs ITOJHKHBI OBIAICTh
y49eOHBIMH JEHCTBUSAMHU, TO3BOJISIOIMIMMUA MM JOCTHYh JUYHOCTHBIX, MPEIMETHBIX M METaNpeIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

JlanHass mporpaMma 10 XMMHHU PacKpbhIBaeT BKJIaJl Y4eOHOTO MpeIMeTa B JOCTHKEHHUE IIEJIeii OCHOBHOTO OOIIEro 0Opa3oBaHUs H
omnpeaeseT BaXHEHUIIINE cofepKaTeIbHbIC JIMHUU MPEIMETA:

BEIIIECTBO —3HAHHUS O COCTaBE M CTPOCHUU BEIIESCTB, UX BAKHEHIINX (DU3MYECKUX U XMMHUUYECKUX CBOMCTBAaX, OMOJIOTHYECKOM
JICHCTBUU;




XUMUYECKasi peakiys —3HaHUs 00 YCIOBUSIX, B KOTOPHIX MPOSBISIOTCS XMMUYECKHE CBOMCTBA BEIIECTB, CIIOCOOAX yHpaBiICHUs
XUMUYECKUMU MIPOIIECCAMHU;

MIPUMEHEHHE BEIIECTB —3HAHUS U OMBIT MPAKTHUECKON JEATEIbHOCTU C BEIleCTBAMU, KOTOPbIE HauOoIee YacTo ymoTpeOIstoTCs
B MOBCETHEBHOM JKW3HU, IMIUPOKO HCIOJIB3YIOTCS B MPOMBIIUICHHOCTH, CEJIbCKOM XO3SMCTBE, HA TPAHCIOPTE; SI3bIK XUMUU —
CHUCTEMAa BOKHEUIINX MOHATUN XUMHUU U TEPMUHOB, B KOTOPHIX OHU OMHCHIBAIOTCS, HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB, T.
€. UX Ha3BaHMs (B TOM YKCJI€ U TPUBHAIBHBIC), XUMHUECKUE (OPMYJIBI U YPaBHEHUS, a TAaKXKe MpaBuia repeBoia nHpopMamuu ¢
€CTECTBEHHOTO S3bIKA Ha SI3bIK XUMUU U 0OPaTHO.

[Tpu otOope copepkanusi, KOHKPETUUPYIOIIETO MPOrpaMMy, YUYUTHIBAJIOCH, YTO Mepes 00muM o0pa3oBaHUEM HE CTOUT 3ajiaya
npodecCroHaIbHON MOATOTOBKUA O0YYaIOMIUXCsA. ITO OMPEIEIUIIO MOCTPOCHUE Kypca Kak OOIIEKYIbTYpHOI0, HAIPaBJIECHHOTO,
npeke Bcero Ha (opMHpOBaHUE W PAa3BUTHE MHTEpPECa K M3YyUYEHUIO XMMHHU. YUT€Ha OCHOBHAs OCOOCHHOCTBH MOJPOCTKOBOTO
BO3pacTa —HavaJio Mepexo/ia OT JEeTCTBA K B3POCIOCTH, KOTOPBIN XapaKTePHU3yEeTCs Pa3BUTHEM MMO3HABATEIIHLHOU CEephI.

Ha »oranme ocHoBHOro o0miero cpeaHero oOpa3oBaHUsS NPOUCXOIUT BKIOYCHHE OOYYAIONIUXCSAB TMPOCKTHYH U
UCCJIEIOBATEIBCKYIO JIESITEIIBHOCTh, OCHOBY KOTOPOH COCTABIISIIOT TaKWe€ YHUBEpPCAJIbHBbIE YueOHBbIE JCHCTBUSA, KaK YMEHHE
BUJIETh TMPOOJEMBbI, CTaBUTh BOIMPOCH], KIacCUPUIMPOBATh, HAOIIOAATh, IPOBOJUTH JKCIIEPUMEHT, JejaTh BBIBOJBI U
YMO3aKJIFOUeHHUs, OOBICHATh, TOKA3bIBaTh, 3AIUINAThL CBOW UJICH, 1aBaTh ornpeeacHus NoHATHsIM. Cro/1a ke OTHOCSTCS MPUEMBI,
CXOJIHBIE C ONpeeICHUEM MOHITUH: OMUCAHUE, XapaKTEPUCTHKA, pa3bsICHEHUE, CpaBHEHUE, pasinueHne. DopMuUpoBaHUE ITUX
YHUBEPCAJIbHBIX YUCOHBIX ACHCTBHI HauMHACTCS €II¢ B HaYaJbHOM IIIKOJIE, a B KypCe XUMUHM OCHOBHOM IIIKOJIBI MMPOUCXOJUT UX
pa3BUTHE U COBEPIICHCTBOBaHWE. B CBS3M ¢ ATUM pe3epBHBIC YaChl IUIAHUPYETCS MCIOJIb30BaTh HA ()OPMUPOBAHUE U PA3BUTHE
YMEHHUH MPOEKTHOW U MCCIIEIOBATEIILCKON IeITEIbHOCTH, YMEHHUE BUIETh MPOOJIEMBI, JIeJIaTh BHIBOJBI M YMO3AKIIOUCHUS.
Oco0EeHHOCTH MPOrPaMMBI.

I'maBHOE oT/IMUME MpeajiaraeMoi MporpaMMbl 3aKJIFOYAeTCsl B JBYKPAaTHOM YBEJIWYEHUH BPEMEHHU, OTBEJICHHOTO HA M3Y4YCHUE
pasnena «MHoroo0Opasue BeIIECTB». ITO CBSI3aHO CO CTPEMJICHHEM aBTOPOB OCHOBATEIIBHO OTpPa0dOTaTh BaKHEHIIIHE
TEOPETHYECCKUE TOJOKCHUS Kypca XMMHH OCHOBHOHM IIKOJBI Ha OOratoM (aKTOJOTHMUYECKOM Marepuajie XUMHUH SJIEMEHTOB U
0o0pa3oBaHHBIX MMH BEIIECTB. B mporpamMme MpeaycMOTPEHO pe3epBHOE BpeMs, TaK KakK peanbHas MPOAOJIKUTEILHOCTD
y4eOHOI0 T0JIa BCETIa OKa3bIBACTCS MEHBIIIE HOPMATUBHOM.




B cBsi3u ¢ nmepexooM OCHOBHOM HIKOJIBI HA TaKyro (hOpMy UTOroBOM atrectanuu, kak [’ MA, B Kypce npeaycMOTpEeHO BpeMsl Ha
MOATOTOBKY K Hed. B mporpamme ocoboe BHUMaHUE YACIEHO COJEPKAHUIO, CIOCOOCTBYONIEMY (OPMUPOBAHUIO COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MHUPA, TOKA3aHO MPAKTUUECKOE MPUMEHEHUE XUMUUYECKUX 3HAHUM.

[TocTpoeHune yueOHOTO COAEpKaHMS Kypca OCYIIECTBISECTCS MOCIEI0BATEIbHO OT OOIIEr0 K YaCTHOMY C Y4€TOM peaau3aliuu
BHYTPUNIPEAMETHBIX M METANPEAMETHBIX CBs3€il. B OCHOBY TMOJIOKEHO B3aMMOJEHCTBUE HAYYHOTO, T'yMaHUCTHYECKOTO,
AKCHOJIOTHYECKOTO,  KYJIbTYPOJOTHYECKOr0, JUYHOCTHO- JE€ATEIbHOCTHOTO, HCTOPUKO-MIPOOJIEMHOTO, HWHTETPaTUBHOIO,
KOMITIETEHTHOCTHOTO MOJIX0/I0B. Takoe MOCTpOeHHE MPOrpaMMbl COXpAHSET JIyUIlIHe TPAIUIIUU B TToAa4ye yueOHOro Marepuana C
MOCTEIIEHHBIM  YCJIO)KHEHUEM YPOBHSI €ro U3JIOKEHUSI B COOTBETCTBMUM C BO3pacToM ywamuxcs. OHO mOpeamnosaraet
MOCJIeIOBATENIbHOE (POPMHUPOBAHUE U PA3BUTHE OCHOBOIIOIATAOIIUX XUMHUYECKUX TTOHATHM ¢ 7 110 9 Kiacc.

Mecto npeaMeTa «Xumus» B yueOHoMm miiane MKOY «bpblHcKasi cpeiHsisi 0011e00pa30BaTeIbHAS HIKOJIA).

Xumus. Bronansiit kype. 7 kinacc. [Iponeneruueckuii kype —34 daca.

Xumus 8 knacc —102 yaca.

Xumus 9 knace —102 ygaca.

JINYHOCTHBIE, MeTanpeIMeTHbIEC M NIPeIMEeTHbIE Pe3YabTaThl OCBOCHHS YIeOHOI0 MpeAMeTa.

JINYHOCTHBIE!

-B IIEHHOCTHO-OPUEHTAIIMOHHON c(pepe —UyBCTBO TOPJIOCTH 32 POCCHMCKYI0 XMMHUYECKYIO HayKy, TYMaHHU3M, OTHOIIEHUE K
TPy, UEIEYyCTPEMIIEHHOCTH;

-opMHpOBaHUE IIEHHOCTH 3JI0POBOT0 U 0€30MacHOT0 00pa3a KU3HHU;

- YCBOEHHUE MPaBUJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0OE€30MacHOTO MOBEACHUS B UPE3BBIYANHBIX CUTYAIUSAX, YTPOXKAIOIINX
YKU3HU U 3J0OPOBBIO JIFOJICH;

-B TPYZI0BO# chepe —TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MalibHEHIIIEH 00pa30BaTeIbHON TPACKTOPUH;

-B TMIO3HABATEIHHON (KOTHUTUBHOM, MHTEIJIEKTYAIbHON) chepe —yMEHHUE yIpaBisTh CBOEH MO3HABATEILHOMN JACSITEIBHOCTHIO;
-(opmMupoBaHNE OCHOB JKOJIOTHUECKOW KYIbTYpPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBINIJICHUS,
Pa3BHUTHE OMBITa JKOJIOTUYECKU OPHEHTUPOBAHHON pe(IeKCHBHO-OIEHOYHOW U TPAKTUYECKON NEATEIbHOCTH B >KM3HEHHBIX
CUTYyalUsIX.

- OTIIpeieTICHUEe MOTHBAITMY U3YYCHHS Y4eOHOTO MaTeprana;

- OIICHUBAHNE YCBAaMBAaEMOT0 Y4€OHOTO MaTepHraia, UCXOs U3 COLMATbHBIX U TMYHOCTHBIX IIEHHOCTEH;




- TIOBBILIEHUE CBOEro 00pa30BaTENBbHOTO YPOBHS W YPOBHS T'OTOBHOCTH K H3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITH,
CBSI3aHHBIX C Pa3BUTHUEM XMMHU U OOIIECTBA;

- 3HaHUE [IPAaBWI [IOBEICHUS B YPE3BbIYANHBIX CUTYALUAX;

- OLIEHUBAHUE COIMAIbHON 3HAYUMOCTH NpOo(deccHil, CBI3aHHBIX C XUMUEH;

- BJIaJICHUE MpaBUjiaMy 0€30MacHOr0 O0palleHHs] ¢ XUMUYECKUMHU BEIIECTBAMU U 000pY0BaHUEM, ITPOSBICHUE KOJIOTHUYECKOU
KYJIbTYpBI.

MeTtanpeaMeTHbIe:

-YMEHHUE CAMOCTOSITENIbHO OINpPEAENATh LeJIM CBOEr0 OOy4YeHHMsI, CTaBUTh U (HOPMYIUPOBATH AJisi ceOs HOBbIE 3a/aud B yuébe u
[I03HABATEJIbHOM JIESITEIbHOCTH, PA3BUBATH MOTHUBBI U UHTEPECHI CBOCH II03HABATEIILHON AEATEIIbHOCTH,

-yMEHHE CaMOCTOSATENbHO IUIAHUPOBATh IYTH AOCTHIKEHHUS LieJied, B TOM YMHCIE aJbTepHATUBHbIC, OCO3HAHHO BBHIOUPATH
Haubomee 3¢ HeKTUBHBIE CIOCOOBI PEIIeHHs YIEOHBIX U MO3HABATEIbHBIX 33]1a4;

-YyMEHUE COOTHOCUTH CBOU JECHUCTBUSA C IUIAHUPYEMBIMU PE3YJbTaTaAMHU, OCYILECTBIATh KOHTPOJb CBOEH JEATEIBHOCTH B
npolecce JTOCTHKEHHUsSI pe3yJbTaTa, OINpENessTh CHOCOObl JEWCTBUN B paMKax HpPeUIOKEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JECUCTBUSA B COOTBETCTBUM C U3MEHSIOILECHCS CUTYaLUEH;

-yMEHHE OLICHUBATh IPaBUILHOCTh BBIMOIHEHNS yUeOHO! 3a/1aui, COOCTBEHHbIE BO3MOYKHOCTH €€ peLIeHMS;

-BJIaJICHUE OCHOBAMM CaMOKOHTPOJIS, CAMOOLICHKH, MPUHSITHS PELIEHUI U OCYIIECTBIEHUS OCO3HAHHOI'O BbIOOpa B y4eOHOH u
II0O3HABATEIILHOM JCATEIBHOCTH;

-yMEHHE OIpeNesaTh MOHATUSA, CO3[aBaTh OOOOLICHMs, YCTaHABIMBATh AaHAJIOTUHU, KIACCU(PUIMPOBATh, CAMOCTOATEIBHO
BBIOMPATh OCHOBAHMS M KPUTEPUU I KiIacCU(UKALNK, YCTaHABIMBATh NMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyKIeHue, yMO3aKIIYeHUE (MHIYKTUBHOE, I€yKTUBHOE U 10 aHAJIOTUH) U J1€J1aTh BBIBOJIBI;

-yMEHHE CO3/1aBaTh, NPUMEHATh U NPeoOpa3OBBIBATH 3HAKU KM CHUMBOJIBI, MOJEIM U CXEMbl JUIsl pEHIeHHs Y4YeOHBIX U
[I03HABATEJILHBIX 3a/1a4;

-yMEHHE OpraHu30BbIBaTh yUe€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIE€ATEIbHOCTh C YUUTENIEM HCBEPCTHUKaMH; paboTaTh
VHIMBUIYaJIbHO M B TPYIIE: HAXOJUTh OO0Ilee pelleHrne U pa3peuiaTb KOH(JIUKTbI Ha OCHOBE COIJIACOBAHMS MO3ULUN U yuyéTa
UHTEPECOB;

- (hopMyIMpOBaTh, APrYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;



-YyMEHHME OCO3HAHHO HCIIOJIb30BaTh PEYEBBIE CPENICTBA B COOTBETCTBUM C 3aa4€ll KOMMYHUKALIUN JIJI1 BBIPAXKEHUSI CBOUX YYBCTB,
MBICJIEH U TOTPEeOHOCTEH;

-IUIAHUPOBAHUS U PETYISLIMMA CBOEHN AEATEIBHOCTH;

-BJIaZICHUE YCTHOM U MUCbMEHHOMN PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

-(opmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;
-popMupoBaHue M pa3BUTHE SKOJIOTHYECKOrO MBIIUICHUS, YMEHUE MPUMEHSATh €ro B IMO3HABATENbHON, KOMMYHUKAaTUBHOM,
COLIMAJILHOM MPAKTUKE U MPOPECCUOHATILHON OPUEHTALIUH.
Pezynamusnote.

OO0yyarouuics MOJIyYUT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIEIYIOUIUX PEryIsITUBHBIX Y Y /I:

* IlesieroyiaraHue, BKJIIOYAasi IOCTAHOBKY HOBBIX Iieiell, mpeoOpa3oBaHUE MPAKTUYECKOW 3a7aud B I[103HABATENbHYIO,
CaMOCTOSITEIbHBIN aHAJIN3 YCIOBUI TOCTHXKEHUS 1IEJIM HA OCHOBE y4€Ta BBIJAECIECHHBIX YUYUTEIEM OPUEHTUPOB ACHCTBHS B HOBOM
y4eOHOM MaTepuase;

* IUIAHUPOBAHUE MYTH JOCTHXKEHUS LIEIIEH;

* yCTaHaBIICHHE IEJEBBIX MPHUOPUTETOB, BbIJCIICHWE AIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHUS IIeId M BBIOOp Hambosee

3¢ peKkTUBHOTO crIoco0a;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIHUPOBATH CBOE BPEMS U YIIPABISATh UM;

* YMEHUE IPUHUMATh PEIICHUs B MPOOJIEMHOMN CUTYallNH;

* IOCTAaHOBKA Y4eOHBIX 3a/1a4, COCTABJICHHE IJIAHA U TTOCIICIOBATEIIbHOCTH JACHCTBUM;

* opranuzaiusi pabo4yero MecTa Mpu BHITIOJHEHUH XUMUYECKOTO HKCIIEPUMEHTA;

* IPOTHO3UPOBAHHE PE3YJIHTATOB OOYYEHHs, OICHUBAHWE YCBOECHHOTO Marepuaia, OIleHKa KayecTBa M YPOBHS MOJYyYEHHBIX
3HAHHM, KOPPEKIUS TJIaHa U crocoba IeiCcTBUsI MPYU HEOOXOMMOCTH.
lloznasamenvnuie.

OOyyaronuics MOJIyIuT BO3MOKHOCTD JUIsl (JOPMHUPOBAHUS CIEAYIONUX MO3HaBaTeNbHbIX Y'Y /I:

* MIOMCK U BBIICJICHHE HH(POPMAITUK;

* aHAJIM3 YCJIOBUU U TpeOOBaHUM 3a/1auM, BEIOOD, COMOCTaBIEHNE U 00OCHOBaHHE crioco0a peleHus 3a1auu;

* BEIOOp Hanbosnee 3 PeKTUBHBIX CIIOCOO0B PELICHUS 3a7a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* BBIIBM)KEHUE U 00OOCHOBAHUE TUITOTE3bI, BEIOOP CIIOCc00a €€ MPOBEPKU;
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* CAMOCTOSITENIbHOE CO3JaHUE AITOPUTMA JEATEILHOCTH MPU PELICHUU MTPOOIEM TBOPUECKOTO U MOMCKOBOTO XapaKTepa;

* YMEHHMS XapaKTEPU30BaTh BEIIECTBA IO COCTABY, CTPOEHUIO U CBOMCTBAM;

* ONKUCHIBAHUE CBOMCTB: TBEPJBIX, KUJKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

* n300pakeHHWe COCTaBa MPOCTEUINMX BEIIECTB C TMOMOIIBI0 XUMHUYECKHX (OPMYNI M CYHIHOCTH XMMHYECKHX PEAKIHM ¢
MOMOIIBI0 XUMHUYECKUX YPABHEHUI;

* TpoBelcHUE HAOMIOJCHUN, ONMUCAHME TPU3HAKOB M YCJIOBUM TEUEHUS XUMHUECKUX PEaKIMil, BBITIOJHEHWE XUMHYECKOTO
HKCIIEPUMEHTA, BBIBOJBI HAa OCHOBE aHalu3a HAOJMIOJEHUH 3a SKCIEPUMEHTOM, pEIICHHE 3a/ay, MOJIyYeHHE XUMHUYECKOU
uH(OpPMaILMK U3 PA3IUYHBIX HICTOUHUKOB;

* YMEHHE OPraHU30BBIBATh UCCIIECIOBAHUE C LEbI0 IPOBEPKH TUIIOTE3;

* YMCHHE JIeJIaTh YMO3AKIIOUeHUS (MHIYKTUBHOE U TIO AaHAJIOTUH) U BBIBOJIBI;

* yMEHHE OOBEKTHMBHO OIICHMBAaTh HHGOPMAIMIO O BEIIECTBAX M XUMHYECKUX IMPOIECCaX, KPUTHYECKU OTHOCHUTHCS K
TICEeBJIOHAaYYHOI MH(MOPMAIIHUH.

Kommynukamuesnuwie.

OOyyaronuics MOJIyYuT BO3MOKHOCTD ISl (JOPMUPOBAHUS CISAYIOIINX KOMMYHUKATUBHBIX Y Y J1:

* [IOJIHOE ¥ TOYHOE BBIPAKEHNUE CBOMX MBICIIE B COOTBETCTBUU C 3aJja4aMU U YCIOBUSIMU KOMMYHUKAIIUH;

* aJCKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB MJIs Y4YacTus B JUCKYCCUM W apryMEHTalMd CBOEW MO3ULHUH, YMEHHUE
NPEJICTABISATh KOHKPETHOE COJIEp)KaHWe C COOOIEHWEeM €ro B MHCbMEHHOW M YCTHOW (opme, ompeneneHue crocoOoB
B3aMMOJICHCTBUSI, COTPYJHUYECTBO B MOMCKE U cOOpe HHPOpMAIIUK;

* ONpelesicHUE CIOCOOOB B3aUMOJICHUCTBHUS, COTPYJHHYECTBO B IMOUCKE W cOope wHHPOpManuu, ydacTue B JHAJIOTE,
TUTAHUPOBAHKE OOIIUX CIIOCOOOB pabOTHI, MPOSBICHNE YBAKUTEIIBHOTO OTHOIICHUS K IPYTUM YYaIIUMCS,

* OMMCAaHKE COAECPKAHUS BBITOIHAEMBIX IEMCTBUH C LIEJIBI0 OPUEHTUPOBKU B MIPEIMETHOIIPAKTUYECKON JEATEIBbHOCTH;

* YMEHUS YUYUTHIBATH PA3HbIC MHEHUS U CTPEMUTHCS K KOOPIAUHALUY PA3JIUYHBIX [TO3ULHAN B COTPYJHUYECTBE ;

* (opmynupoBaTh COOCTBEHHOE MHEHHUE W TO3WIIMIO, ApTyMEHTHPOBATH W KOOPAWHUPOBATH €€ C TMO3UIUSAMU MapTHEPOB B
COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHNUSI B COBMECTHOM JESATEIBHOCTH;

* OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb M OKA3bIBaTh B COTPYIHHYECTBE HEOOXOANMYIO B3aMOIIOMOIIIb;

* TUTAHUPOBATH 00IIHE CTIOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIIUIO, OTICHKY ACHCTBUI MapTHEPA, YMETh YOEK/1aTh;

* HCIONBH30BaTh aJCKBATHBIE S3BIKOBBIC CPENCTBA JUISI OTOOpPaKEHUS CBOMX YYBCTB, MBICICH, MOTHBOB W TOTPEOHOCTEH;
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0TOOpaXkaTh B peuH (OnucaHue, 00ObSICHEHUE) COJEP)KAHUE COBEPUIAEMBIX JEHCTBUM, KaK B popMe IPOMKON COLMATU3UPOBAHHOM
peun, Tak ¥ B popmMe BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETCHIIMIO, MCIIOJNB3Yysl CPEJACTBA YCTHOM M MHUCHMEHHOW KOMMYHHUKAIUU TPH paboTe C
TEKCTaMH Y4eOHUKA M JIOTIOJIHUTEIHHON JIUTEPATypOil, CIPaBOYHBIMU TaOJIUIIAMH, TPOSBISTH TOTOBHOCTh K YBaKEHUIO MHOU
TOYKH 3pEHUS TPU 00CYKICHUH PE3YIbTaTOB BHIITOJIHEHHOW PabOTHI.

IIpeameTHbIe:

B no3naBatensHOM chepe:

-aBaTh OMpPENEICHUS W3YYCHHBIX MOHITHIA: «XUMHUYECKUH JJIEMEHT», «aTOM», «HOH», «MOJIEKYJia», IPOCTHIE M CIOXKHBIC
BEIIECTBa», «BEIIECTBOY», «XUMHUYECKas GopMyiay, «OTHOCUTEIbHASI aTOMHAsI Macca», «OTHOCHUTEIbHASI MOJICKYJISIpHAsS Maccay,
«BAJICHTHOCTBY», «CTETICHb OKHCICHUSN», «KPUCTAJUTMUECKAs pEIIeTKAa», «OKCHIBI», «KHUCIOTBI», «OCHOBAaHUSI», «COJIN»,
«aM(OTEPHOCTDY, «UHAUKATOP», «IEPHOJUYCCKHA 3aKOH», «IepuoandecKkas TaOJuia», «U30TOIbD), «XHUMHUYECKas CBS3bY,
(QIEKTPOOTPHUIATETILHOCTE), «XUMHUYECKasi peaKklus», «XUMHUYECKOE YpaBHEHHE», «TCHETHYECKas CBS3bY, «OKUCIICHUEY,
«BOCCTAHOBJICHUEY, «IJIEKTPOIUTHYECKAsS JUCCOLUALIUY, KCKOPOCTh XUMHUECKOU PEaKInmy;

-OMUCaTh JEMOHCTPAIMOHHBIE U CAMOCTOSITENIbHO IIPOBEIEHHBIE XUMUUECKHE SKCTIEPUMEHTHI;

-ONUCHIBAaTh W Pa3NyaTh W3Y4YEHHBIE KJIACChl HEOPTaHMYECKHX COCJAMHEHHM, MPOCTHhIE M CIIOKHBIE BEIIECTBA, XMUMHYECKHE
peakuuu;

-KJ1acCU(HUIIMPOBATh U3yUYEHHBIC OOBEKTHI U SBJICHHUS;

-JIeJIaTh BBIBOJIBI M YMO3AKIIIOUECHHSI U3 HAOIIOICHHUM, U3YUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

-IPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIECTB [0 aHAJIOTHH CO CBOMCTBAMU U3yUCHHBIX;

-CTPYKTYpUPOBaTh U3YUCHHBIA MaTEpHAT U XUMUYECKYIO HH(DOPMAITUIO, TOTYYECHHYIO U3 IPYTUX UCTOYHHKOB,;

- MOJIETTUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 MepHO0B, CTPOEHUE MPOCTHIX MOJIEKYT;

B neHHoCTHO —OpHEHTAaIMOHHON cdepe:

-aHAJIM3UPOBATh U OLIEHWBATDH IMOCIEACTBUS JJI1 OKPYXaloIlel cpeabl OBITOBON M MPOU3BOJCTBEHHON AESTEIBHOCTH YEIIOBEKA,
CBSI3aHHOM ¢ nepepabdOTKOM BEIIECTB.

B tpynoBoii chepe:

-[IPOBOJUTH XUMUYECKHUH SKCTIEPUMEHT.

B cdepe 6e3omacHOCTH KU3HEACATCITLHOCTH:
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- OKa3bpIBaTh MEPBYIO MOMOIL MPU OTPABICHUSAX, OKOrax W JAPYrHMX TpaBMaX, CBA3aHHBIX C BEIIECTBAMU U JIaOOpPaTOPHBIM
000py1I0BaHHEM.

Hcnonb3ys obopyaoBanune « Touku poctay, Oydaromuiicss HAy4YnuTCs:

* MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOJIIOJIEHNE, U3MEPEHUE, SKCIIEPUMEHT;

* ONUCHIBATH CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJEIAS UX CYIIECTBEHHbBIC MPU3HAKH;

* PaCKpBIBATh CMBICII 3aKOHA COXPAHEHUSI MACChI BELIECTB, AaTOMHO-MOJICKYJISIPHOW TEOPUH;

* pa3IMyaTh XUMHUYECKUE U (PU3MUECKUE SABJICHUS, HA3bIBATh IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHA;

* coOmro/1aTh npaBmiia 6€30macHoN paboThI IPU MPOBEICHUH OIBITOB;

* MOJIL30BATHCA JIAOOPATOPHBIM 00OPYAOBAaHUEM M TOCYIOM;

* MOJTy4aTh, COOMpATh ra3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh QU3UUYECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUMN, TPOBOJUTH OMBITHI,
MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

* pAacKpbIBaTb CMBICI HOHSATHUS «PAaCTBOP», BBIUUCIIITH MACCOBYIO JIOJI0 PACTBOPEHHOIO BEIIECTBA B PAacCTBOpPE, NOTOBUTH
PacTBOPBI € ONPENEIIEHHON MACCOBOM J10JIEH PaCTBOPEHHOIO BEILECTBA;

* XapakTepU30BaTh 3aBHUCHUMOCTb (PU3UYECKMX CBOWCTB BEHIECTB OT THUMA KPUCTAJUIMYECKOW PEIIETKH, OINPEAeNATh BUJ
XUMHUYECKOU CBSA3U B HEOPTaHUUYECKUX COCITMHEHUSIX;

* PACKpbIBATh OCHOBHBIE ITOJOKEHUSI TEOPUHU SBJIEKTPOJIUTHYECKON ITUCCOLUMALMU, COCTABIATH YPABHEHUS JJIEKTPOJIUTUYECKOU
JMCCOITMAILIMK KUCTIOT, IIEJI0UEH, COJIeH B peaKIuii HOHHOTO 0OMeHa;

* PacKpbIBaTh CYIIHOCTb OKMCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN, ONPEAEIISITh OKUCIUTEND U BOCCTAHOBUTEND, COCTABIISITH
YPAaBHEHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XUMHYECKOW PEaKIINH;

* XapaKTEepU30BaATh B3aUMOCBSA3b MEXKIY COCTABOM, CTPOCHUEM M CBOMCTBAMHU HEMETAJJIOB U METAJUIOB;

* IPOBOJUTH OIIBITHI 110 MOJYYEHUIO U U3YYEHUI0 XUMUYECKUX CBOMCTB Pa3JIMYHBIX BELIECTB;

* IPaMOTHO 00palaThCA C BEIIECTBAMU B TOBCEIHEBHOM KU3HH.

Ha 6aze mentpa «Touka pocta» oOecmeunBaeTcs peanu3anus JaHHOW 00pa3oBaTEIBHOM MPOTPaMMBI, pa3pabOTaHHON B
COOTBETCTBHUH C TPEOOBaHUSIMH 3aKOHOJATENbCTBA B cepe 00pa3oBaHus U ¢ YUETOM pekomeHaanuii denepaibHOro oneparopa
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yueOHoro npeamMera «Xumus». OOpazoBarenbHas IporpaMMma IMO3BOJIIET HHTETPUPOBATh PeATU3yeMbIe MOAXObI, CTPYKTYPY U
COJIEp’)KaHME TIPU OpraHu3aluu OO0ydeHHsT XUMHH B /—9 KjlaccaX, BBICTPOCHHOM Ha 0a3e JII0OOro M3 JOCTYMHBIX Yy4eOHO-
MeToaudecknx komruiekcoB (YMK).

Hcnonrs3zoBanue obopynoBanus «Touka poctay mpu peanuszanuu ganHon OIl mo3BomsieT co3naTh yCIOBHSA:

* JIIS1 PACIIUPEHUS COJICPKAHUS IITKOJIBHOTO XHMHYECKOTO 00pa30BaHus;

* JIJIs1 TIOBBIIIIEHUS TTO3HABATEIIBHON aKTUBHOCTH 00YYArOIINXCS B €CTECTBEHHO-HAYYHOM 001acTH;

* JUIS Pa3BUTHS JIMYHOCTH PeOEHKA B Tpollecce OOYYCHHMS] XUMHUHU, €r0 CIOCOOHOCTEH, (hOPMHPOBAHUS W YIOBICTBOPCHUS
COIMAJIEHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEH;

* 17151 paOOTHI ¢ OTAPEHHBIMU IIKOJIbHUKAMMU.

DopMbI KOHTPOJIA.
KouTpons pesynbTaToB 00ydeHus: B cooTBeTcTBUU ¢ AaHHOW OII mpoBoauTtcs B ¢opMe MUCbMEHHBIX U DKCHEPUMEHTAIBHBIX
paboT, npeanonaraeTcs MpoBeIeHUE IPOMEXYTOYHONW U UTOIOBOM aTTECTaIUH.

Conep:kanne nporpaMMbl y4eOHOro npeaMeTa « XuMmush».
7 kaacc (23 gaca, 1 yac B Helel0)

I'naBa I. Xumus B nentpe ectectso3nanug . 10 yaca

XUMHSL KaK 4YacTh €cTecTBO3HaHWsA. lIpenmer xumMuu. XHUMHUS —4acTh €CTECTBO3HAHWS. B3aMMOOTHOILICHUS 4YEJIOBEKa M
okpyxatromiero mupa. [Ipeamer xumun. @usnueckue Tena v Bemiectra. CBolicTBa BeliecTB. [[puMeHeHNEe BEIIECTB HA OCHOBE UX
cBoricTB. HabmroieHre M SKCIIEPUMEHT KaK METOJIbl M3yUYCHHS €CTECTBO3HAHUSA WM XuMHUHU. HalOmrojeHne kak OCHOBHOM METOJ
MMO3HAHUS OKPYXKAIOIIETO MUpa. YCIOBUS IpoBeAcHUs HaOmogaeHus. ['mmotesa. DkcnepumeHT. BeiBoa. CTpoeHHe IIaMEHH.
JlaGoparopuss m obopymoBanue. MoxaenupoBanne. Mojenb, MoaenupoBanue. OCOOCHHOCTH MOJICTUPOBAaHUS B Teorpaduw,
¢usuke, Ouonoruu. Mogenu B 6uonoruu. Mymsoku. Moaenu B ¢usuke. DnexkrpodopHas MammHa. [ eorpaduyueckue Moaeny.
XUMUYECKHE MOJEIU: PeAMETHbIE (MOJICIM aTOMa, MOJICKYJ, XUMHUUYECKUX U MPOMBIIUICHHBIX MPOU3BOJICTB), 3HAKOBBIC, WU
CUMBOJIbHBIC (CHMBOJIBI 3JIEMEHTOB, (hOPMYJIbI BEIISCTB, YPABHCHHS DPEAKIHH). XMMHUYCCKHE 3HAKU U (HOPMYJIbl. XUMHUCCKUN
aleMeHT. XUMHYecKue 3Haku. VX o0o3HadeHHe, MPOW3HOIICHHWE. XUMHUYECKHue (GOpMyiabl BemecTB. [IpocTeie M CIIOXKHBIC
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BemectBa. Muaekcsl u  kodpdurmentsl. KadecTBEHHBII W KOJWYECTBEHHBIM COCTaB BellecTBa. XHUMHUS U (PU3HKA.
VYHUBEPCAIBHBIM XapaKTep MOJOKEHUN MOJEKYIIPHO-KNHETUUECKON Teopuu. 1IoHATHA «aTOM», «MOJIeKynay, «uoH». CTpoeHue
BemlecTBa. Kpucrammueckoe coctossHue BemiectBa. Kpucramimueckue pemeTku TBepAbiX BemecTB. Juddyszus. bpoyHoBckoe
nBUWKeHUE. BelectBa MOJEKYISIPHOIO M HEMOJIEKYJSPHOTO CTPOCHUs. ArperaTHble cocTosiHus BemiecTB. [lonstue 00
arperaTHOM COCTOSIHMM BemlecTBa. Pu3nueckue M XUMUYECKHE sIBIeHHUsS. ['a3000pasHble, KUAKUE W TBEp/Able BEIIECTBA.
Amopdusie BemecTBa. Xumus u reorpadpus. Ctpoenue 3eMiu: sapo, MaHTHs, kKopa. Jlutochepa. Munepansl U TOpHbIE TOPOJIBI.
MarmaTudeckue U OcaJouHble (HEOpraHMYeCcKWe M OpraHMYecKue, B TOM YHCIIE€ M TOpPIOYUE) MOpPOAbl. XHUMHS U OUOJIOTHS.
XMMHUYECKHUI COCTaB )KMBOM KIJIETKH: HEOpraHMYeckue (BoJa U MUHEpaIbHbIE COJIM) U OpraHnyeckue (OesiKu, KUpPbI, YIIeBObI,
BUTAaMUHBI) BellecTBa. buonoruueckass posib BoJbl B kMBOM kieTke. PotocuuTe3. Xnopoduin. buonormueckoe 3HaueHue
KUPOB, OCNKOB, dPUPHBIX Macel, YIJIEBOJOB U BUTAMUHOB JUISl JKU3HEACSATENBHOCTH OpraHu3MoB. KauecTBeHHBIE peakluu B
xumun. KauecTBeHHbIE peakiuu. Pacro3HaBaHuE BEHIECTB C MOMOLIBIO KAaYECTBEHHBIX peakUuid. AHAIMTHYECKUM CHUTHAI.
OmnpenensieMoe BEIIECTBO M peakTuB Ha Hero. [lemoncTpanuu: Konnekuus pa3indHbX MpeaMeToB win (oTorpaduii mpeIMeToB
U3 AIFOMUHUS JUTsl WUTIOCTPAIIMU UJIEU «CBOMCTBA —IIpUMEHEHHUEY. YueOHoe 000pyA0BaHKEe, UCTIONb3YyEeMOE Ha YpoKax (pU3HKH,
Oouonoruu, reorpaduu W XUMHUHU. OJeKTpodopHas MammHa B jAeiicTBuu. ['eorpaduueckune moxpenu (rmodyc, Kapra).
buonoruyeckue Mozenu (MyJsiKM OPraHOB M CUCTEM OpPraHOB PAacTEHUM, KUBOTHBIX U yesoBeka). Dusndeckue u XUMUYECKUE
MOJIENT! ATOMOB, MOJIEKYJI BEIIECTB M KPUCTALITUYECKUX pemeToK. OObeMHBIE U MIapOCTEP)KHEBBIE MOJIETTH BOJIbI, YTIEKUCIOTO U
CEpPHHUCTOrO ra3oB, MeTana. OOpa3ibl TBEPIBIX BEIIECTB KPUCTALTUYECKOTO CTPOEHHUSA. MoJenu KPUCTALTUYECKUX PEIIETOK.
Bona B Tpex arperaTHbIx cocTOsHUAX. KoJeKus KpUCTATMYECKUX M aMOpPGHBIX BEIIECTB W u3nenuil u3 Hux. Kommexuus
MUHEPAJIOB (JIa3ypUT, KOPYHI, XaJbKOMUPHUT, (QIoopuT, ranut). Koinekuuss ropHbIX MOpoj (TpaHHT, pa3inuyuHble (HOPMBI
KaJbI[UTa —MeJl, MpaMop, U3BeCTHAK). KoJekius roprounx uckonaemMoix (HedTh, KAMEHHBIN yTOJib, CIAHIIBI, TOPD).
JleMOHCTpallnoHHbIE 3KcrepuMeHThl: HayuHnoe HaOmioneHue u ero omucaHue. M3yuenue crpoeHus miamenu. CruproBas
AKCTpaKius XJIopoduiia U3 3eJEHBIX JTUCThEB pacTeHui. «llepenmBaHue) YrIEKUCIOTO Ta3a B CTaKaH HAa ypPaBHOBEIIEHHBIX
Becax. KauecTtBeHHas peakuus Ha kuciiopol. KauecTBeHHas peakius Ha yrieKUCIIbIN ras.

JlaGopatopHbie OmbITH: PacnpocTpaHeHue 3amaxa OJeKOJIOHa, IyXOB WM J€30Jl0paHTa Kak mporecc nupdysun. Habmonenue
OpOYHOBCKOTO JBMIKEHHUS YACTUYEK UYEpPHOW Tymu mojA MuKpockornoMm. Juddysus mepmaHranara Kajaus B JKeJaTHHE.
OOnapyxeHue >(QUpHBIX Macel B amellbCMHOBOM Kopouke. M3ydeHue rpaHuTa € MOMOIIBIO YBEIMYHUTEIBHOIO CTEKJIA.
Omnpenenenue coaepxanuss Boabl B pacteHun. OOHapykeHHEe Macja B CEMEHax IOJCOJHEYHHKA M TPELKOro opexa.
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OO6HapyxeHHe Kpaxmaia B MIIEHUYHOU MyKe. B3anmoselicTBue ackopOMHOBOM KUCIOTHI ¢ HOA0M (ompezaeneHue ButamuHa C B
pa3nuuHbIX cokax). [IpogyBaHue BBIIBIXa€MOI'0 BO3AyXa 4Yepe3 M3BECTKOBYIO Boay. OOHapyKeHHE M3BECTKOBOM BOJBI Cpelu
pPa3IMYHBIX BEIIECTB.

JlomarnHue onbIThl: MI3roToBieHNe MOJieNiel MOJIEKYJT XUMUYECKUX BEIIeCTB U3 miactuinHa. uddys3us caxapa B Boje. OnbIThI
C MyCTOM 3aKPBITOM MIACTUKOBOU OyThUIKOM. OOHapyKeHHE KpaxMmasa B MPOAYKTaX MUTAHUS; TOJTOKaX.

[TpakTuueckast padota Ne 1. 3HakoMCTBO ¢ 1abopaTopHBIM 000pyI0oBaHueM. [IpaBusia TeXHUKU OE30MaCHOCTH.

[Tpaktuueckast padota Ne 2. HabmroneHue 3a ropsimieit cBeuoi. Y cTpoicTBO U paboTa CIMPTOBKH.

['nara II. MaTtemaTtuka B xumuu . 13 yacoB

OTHOcHUTENbHBIE AaTOMHAasi M MOJIEKyJsipHas Maccbl. OTHOCUTENIbHAs aTOMHasi Macca »3JieMeHTa. MoJekyspHas Macca.
OmpenienieHne OTHOCHUTEJIBHOM aTOMHOM MacChl XMMHUYECKHX djeMeHToB 1o Tabmuie J[. WM. MenneneeBa. HaxoxaeHue
OTHOCHUTEJIbHOW MOJIEKYJSIPHON Macchl 1Mo ¢Gopmysie BEIIeCTBA KaK CYMMBbI OTHOCHTEIBHBIX aTOMHBIX MacC, COCTAaBIISIOIINX
BEILIECTBO XMMHMYECKUX JIEMEHTOB. MaccoBas 10Jid 3JIEMEHTA B CJI0XKHOM BemiecTBe. [IoHsATHE 0 MAacCOBOM J1071€ XMMUUYECKOIO
aeMeHTa (W) B CJIOXKHOM BELIECTBE M ee pacueT mo ¢opmyne BemiecTBa. Haxoxxaenue (Gopmyibl BeliecTBa MO 3HAUYCHUSAM
MacCOBBIX JoJiel oOpasyromux ero asnemeHToB .Uucteie BemectBa u cmecu. Yucthie BemectBa. Cmecu. ['eTeporeHHbie u
roMoreHHnie cmecu. ['azoo0pasnbie (BO3IyX, MPUPOIHBIN ra3), skuakue (HedTh), TBEpAble cMecH (TOPHBIE TOPO/bI, KyJIWHAPHBIC
CMECH M CHHTETHYECKHe Morolue cpenactBa).O0bemMHas nons raza B cMecu. OnpeneneHrue 00beMHON oM ra3a (¢p) B CMECH.
CocraB arMocdepHOro BO3/lyXa W MPUPOJTHOro ra3a. Pacuer oObema oM ra3za B CMECH 10 ero oobeMy u HaoOopoT. MaccoBas
J0JIsT BellecTBa B pacTBope. MaccoBasi noisi BemectBa (w) B pactBope. KonueHtpauusa. PacTBopuTenb W pacTBOPEHHOE
BeleCcTBO. Pacuer Macchl paCTBOPEHHOTO BEIIECTBA [0 MAcce pacTBOPAa U MAacCOBOMW J0JIe PaCTBOPEHHOrO BellecTBa. MaccoBas
nonsi mpuMmeceid. [loHsiTue 0 4yrcTOM BelmiecTBe M mpuMecH. MaccoBasi A0Jsi nmpuMecu (w) B 00paslie MCXOIHOTO BEIIECTBA.
OcHoBHOE BelecTBO. PacyeT Macchl OCHOBHOTO BEIIECTBA MO MAacCe€ BEIECTBA, COAEPHKAIIETO OMPEACICHHYI0 MAaCCOBYIO JIOJIO
MIPUMECEHN.

HemoHcTpanuu: Komnekuus pa3ivyHbIX BUAOB Mpamopa M u3fenuil u3 Hero. CMech PEYHOr0 M CaxapHOro IMecka M HUX
paznenenue. Komneknus Hedtr n HePTenpoaykToB. Kostekims 66IToBbIX cMecei. JlnarpamMmMa coctaBa atMOC(EpHOTO BO3yXa.
Jlnarpamma cocrasa npupogHoro rasza. Komiekuns «MuHepasisl 1 TOPHBIE TOPOIBI.

Homamaue omnbIThl: M3ydeHne coctaBa HEKOTOPBHIX OBITOBBIX U (PapMareBTUYECKUX MPEMapaToB, COACPIKAIINX OMPEaeTICHHYIO
JTOJTF0 TIPUMECEH.
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[TpakTtuueckast padota Ne 3. [IpuroToBneHue pacTBopa ¢ 3aJIaHHOM MacCOBOIl 10Jiel paCTBOPEHHOTO BEIIECTRA.

['naga II1. SIBnenus, npoucxossiue ¢ Bemectsamu. 10 yacos

Paznenenue cmeceit. CriocoObl pa3jeieHus cMecel U ouncTKa BemecTB. HekoTopeie mpocTeiime crnoco0bl pa3iesieHusl CMeceil:
MIPOCEUBAHKE, PA3ICICHUE CMECEW MOPOIIKOB KeJie3a U Cepbl, OTCTAMBAaHUE, JCKAHTAlUs, LEHTPUPYrupoBaHUE, pa3/ielIeHUE C
MOMOIIBIO JIEIUTENILHOM BOPOHKH, (uiibTpoBanue. PuiabTpoBaHUE B JabOpaTopuu, ObITY M Ha Mpou3BoicTBe. [loHsTHE O
dbunsTpate. AncopOuus. [lonstue 06 amcopbuuu U aacopOeHTaXx. AKTUBHUPOBAHHBINM Yrojib KaK BaXKHEWUIWN aJCOpPOCHT.
YerpoiicTBo mpoTtuBorasza. Juctwiisuus, win neperonka. Jluctuisiius (meperoHka) Kak MpolecC BBIACICHUS BEIIeCTBA U3
KUJKOU cMmecH. JlucTwuimpoBaHHas Boja U obOjacTu ee mpuMmeHeHus. Kpucramm3anus win BeinapuBanue. Kpucrammzanus u
BhINIApUBaHKUE B Jabopatopuu (KpucTauiu3aTopbl U (GapdopoBbie YallIKU IS BbIIapuBaHus) U npupoje. Ileperonka nedtw.
Hedrenponykrel. @pakiiMoHHAsI TIEPETOHKA KHIKOTO BO3/yXa. XUMUUYECKHE PEAKIIUH. Y CIOBUS MPOTEKAHUS M MPEKPAIICHUS
XUMHUYECKUX pEaKIMNil. XMMUYECKUE PEaKIMU KaK MPOIECC MPEBpAICHUS OJHUX BEUIECTB B JApyrue. Y CIOBUSI MPOTEKAHUS U
npeKpaiieHuss XuMuueckux peakiuid. ComnpukocHoBeHHE (KOHTAKT) BeliecTB, HarpeBanue. Karammuzatop. WMHruburop.
Vrupasnenne peakuusmMu ropeHusd. [Ipu3Hakum xumMuueckux peakiui. IIpu3HakM XMMUYECKHX peaklMil: U3MEHEHHUE IIBETa,
oOpa3oBaHHEe OCa/iKa, pacTBOPEHHE MOJYUYEHHOI'O OCaJiKa, BBIIENCHHUE Ta3a, MOSBJICHHE 3alaxa, BbIJACIICHHE WM TOTJIOIIECHUE
TEIJIOTHI.

Hemonctparuu: @unpetp lllorra. Boponka broxHepa. YcTanoBka aiis GpuiabTpoBaHUS MO BaKkyyMoM. PecrniupatopHble Macku U
MapieBblie oBsI3KU. [IpoTuBoras u ero ycrporictBo. Komnekius «HedTs n HepTenpoayKThI».

JIeMOHCTpalMOHHBIE SKCIIEPUMEHTHI: Pa3aeneHue cMecu OpoUIKa Cephbl U KEIE3HbIX ONUIOK. Pa3aenenue cMecu NopoIika cepbl
U necka. Pa3zienenre cMecu BOJIbl U PACTUTEIBHOTO Macja C MOMOUIBIO AEIUTEIbHOW BOPOHKU. [losyyeHne AUCTUILIMPOBAHHOM
BOJIbI C IOMOIIBIO JJAOOPATOPHOI YCTAaHOBKH JJIs MEPETOHKH JKUIKOCTEH. Pazenenue cMecu nepMaHranara u Juxpomara Kajius
croco0oM KpucTaum3anuu. BzauMoaeiicTBre Kele3HbIX OMMIIOK M MOPOIIKA Cephl MPU HarpeBaHuu. [lomydeHne yriekucioro
ra3a B3auMOJICHCTBHEM MpaMopa ¢ KUCIOTON U 0OHAPYKEHHE €T0 C TTOMOIIBI0 U3BECTKOBOM BOJIbI. KaTanutuueckoe pa3noxkeHue
nepokcuaa Bojmopoaa (karanusatop —auokcua mapranna (IV)). OGHapykeHue pacTBopa IIENOYH C IMOMOIIBI0 MHIUKATOpA.
BzaumoneiicTBue pacTBOopa TIepMaHraHaTa Kajlusi M pacTBOpa JAMXpoMara Kajdusi C pacTBOPOM Cyib(puUTa HaTpHs.
B3anmojeiicTBue pacTtBopa NepMaHraHata Kajius C acKOpOMHOBOM KUCIOTON. B3amMmopelcTBHe Xjopuia jkejie3a C KEITOU
KpPOBSIHOM COJIbIO U THAPOKCUAOM HaTpusi. Bzaumozericteue runpokcuaa xenesa (I11) ¢ pacTBopoM CoNIsIHOM KUCTOTBHI.
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JlaGopatopHbie ONBITHI: AMCOPOIMSA KYKYpPY3HBIMU TAJOYKaMU MapoB MaxyduX BeHIeCTB. M3yueHue yCTpOMCTBa 3a)KUTAJIKU U
TUIAMEHH.

Jlomaiiaue onbIThl: Pa3znenenne cMecu Cyxoro MoJIOKa U pedHoro necka. OTCTauBaHHWE B3BECH MOPOIIKA JJISI YACTKU MOCYAbI B
BOJIC U €€ JieKaHTalus. AJcopOuusi aKTUBUPOBAHHBIM yIJeM KpacsIUX BEUIECTB MeEINcu-koJibl. PacTBopeHue B Boje TaOIETKU
acriupuHa YIICA. IlpuroToBneHue M3BECTKOBOM BOABI U OmNbITH ¢ Hel. M3ydyenue cocraa CMC. Ilpaktuyeckas pabota Ned.
BripaniuBanue KpucTaaioB oy (JOMAITHUNA SKCIIEPUMEHT).

[Ipaktnueckas padora Ne 5. Ouuctka noBapeHHoi conu. [Ipaktuueckas padota Ne 6. 3yuenue nporecca KOppo3uu Keesa.
I'naa IV. Pacckasel o xumuu .1 yac.

VYuennueckas koHpepeHius. « Beiaarommecs pycckrue y4eHbIe -XUMUKI.

Konkypc coobmienuii yuamnuxcs. «Moe m00UMOe XUMHYECKOE BEIIECTBO» (OTKPBITHE, MOJydeHUe W 3HadeHue). KoHkypc
YYEHUUYECKUX MPOeKTOB. KOHKYpC MOCBAIIEH N3YUYCHUIO XUMUUYECKUX PEAKIIHH.

8 kiacc (102 yaca,3 yaca B Hee110).
Brenenue .
[Ipeamer xumuu. MeToapl MO3HAHUS B XHMHH: HAONIOACHWE, DSKCIEPUMEHT, MOJACIMpPOBaHHE. VICTOYHMKM XUMHYECKOM
uH(opMalnK, €¢ MOJydeHHEe, aHAlIu3 W TMPEJCTaBICHUE €ro pe3yiabTaToB. [IoHATHE O XMMHUYECKOM 3JIeMEeHTe U (opMax ero
CYIIIECTBOBAHM: CBOOOHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BemecTBax. [IpeBpanienus BemecTB. OTHYre XUMUYSCKUX PEAKITUN
oT (usnueckux sBiacHUU. Ponb XUMUM B KU3HM ueioBeka. Xemoduaus u xemodoOus. Kparkue cBelneHHS W3 UCTOPHUH
BO3HHMKHOBEHHUS WU Pa3BUTUS XUMHUHU. POJb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUM XUMHUYECKOW Hayku —pabotel M. B.
JlomonocoBa, A. M. bytnepona, . 1. MenaeneeBa. XumMuueckass CAMBOJIMKA. 3HAKH XUMHYECKHUX 2JIEMEHTOB U MPOUCXOXKICHUE
WX Ha3BaHMH. XuMuueckue ¢opmynbl. MHaekcel um kodpdunmeHTsl. OTHOCHUTEIBHBICE aTOMHAs W MOJICKYJIIpHAs MAacChI.
IIpoBeneHne pacyeToB MacCOBOM IO XMMHUYECKOTO JIEMEHTAa B BEIIECTBE Ha OCHOBE ero (gopmynsl. Ileprogndeckas cuctema
xuMu4deckux 3semeHnToB JI. V1. Menneneesa, ee CTpyKTypa: Majible U OOJIbIINE TEPUOIbI, TPYIIIBI U MOATPYIIIIHI.
ITepuonnyeckas cuctemMa Kak CIipaBOYHOE MOCOOUE ISl TTOTYUYEHHS CBEACHUM 0 XUMUYECKHUX JIEMEHTaX.
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Hemonctpanuu. 1. Moaenu (mapoctepkHeBbie U CTroapTa -bpurie6a) pazaudHbIX NPOCTHIX U CIOKHBIX BenlecTs. 2. Komnekius
CTEKJIIHHOM XHMH4YeCKOM nocyzasl. 3. Koyexkuuss mMarepuanoB W U3AEIUN W3 HUX HAa OCHOBE amtoMuHMSA. 4.B3aumopeiicteue
MpaMopa ¢ KUCIOTOM U IOMYTHEHHUE U3BECTKOBOM BOJIBI.

JlaGopatophsie onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTANIMYECKUX BELIECTB M PAcTBOPOB. 2. CpaBHEHHE CKOPOCTU
UCIIapEHUs BOJIbI, OJICKOJIOHA U STUJIOBOTO CIIUPTa ¢ PUIBTPOBAIHLHOM OyMaru.

Tema 1. ATOMBI XMUMUYECKHX 3IEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHHMS XHUMHUYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUU aTOMOB. JlokazarenbcTBa
CIOXHOCTU cTpoeHus: aToMoB. OnbITel Pezepdopaa. Ilnanerapnas moxaens crpoenus: aroma. CoctaB aTOMHBIX SiIE€p: MPOTOHBI,
HEUTpoHbL. OTHOCUTEIBHAS aTOMHas Macca. B3anMOCBsA3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAas Maccay.
N3meneHne yncia TPOTOHOB B s/ipe aToMa —OO0pa30BaHUE HOBBIX XMMHUUYECKUX 3JIEMEHTOB. M3MeHeHue uuncia HEHTPOHOB B
anpe atoMa — oOpa3zoBaHue u30TONOB. COBpPEMEHHOE ONpeNeNieHuEe TMOHATUS «XUMUYECKUU sneMeHT». W3oTombl Kak
Pa3HOBUIHOCTH aTOMOB OJHOI'O XMMHMYECKOTO 3Je€MEHTa. DNEeKTPOHbl. CTpOCHHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX
AJEMEHTOB ManblX mepuoAoB. I[loHATHE O 3aBEepUIEHHOM »JJIEKTPOHHOM YpoBHe. llepuoanueckas cucTteMa XHMHYECKHUX
sanemenTtoB [I. 1. MenneneeBa u cTtpoeHne aToMoB —(HU3HUECKUI CMBICI MOPSAIKOBOIO HOMEpa 3JE€MEHTa, HOMEpa TPYIIIbI,
HOMEpa nepuonaa. V3MeHeHue uucia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aToMa XUMHUUYECKOrO 3J€MEHTa —
o0Opa3oBaHue MOJOKUTEIbHBIX U OTPHIIATENILHBIX MOHOB. MOoHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTayioB. [IpuduHb
U3MEHECHMSI METAJUIMUYECKHX M HEMETAITMYECKUX CBOMCTB B mepuoaax M rpymmax. OOpa3zoBaHne OMHAPHBIX COEIUHEHUU.
[TonsiTue 06 moHHOW cBs3u. Cxembl 00pa30BaHUS MOHHOW CBS3U. B3ammojaeiicTBHE aTOMOB 3JIEMEHTOB -HEMETAJJIOB MEXIY
co0oit —o0Opa3oBaHue ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BelecTB. KoBaneHTHast HEMOIsIpHAS XUMUYECKasl CBA3b. DJIECKTPOHHbBIC
U CTPYKTypHBIE (hopMyibl. B3anmoneicTBre aTOMOB HEMETAIOB MEXAY c000i —o0Opa3oBaHKe OMHAPHBIX COCAUHEHUN
HEMETAJJIOB. DJEKTPOOTpUIaTeNbHOCTh. KoBalieHTHas mnoJisgpHast cBs3b. [lOoHATHE O BaJEHTHOCTHM KaK CBOICTBE aTOMOB
0o0pa30BbIBaTh KOBaJICHTHBIE XuMudeckue cBsi3u. CocraBieHue ¢opMmysn OMHAPHBIX COCTMHEHHN MO BaJICHTHOCTU. HaxoxmeHue
BaJICHTHOCTH 1O ¢Gopmyie OWMHAPHOTO COeAMHEHHS. B3ammoneiicTBe aToMOB METAUIOB MEXIy co0oil oOpa3oBaHue
METaJUIMYECKNX KpucTtayuioB. [loHsaTne o Meraiummueckou cBs3U. JleMoHcTpamuu. Mojenn aTtoMOB XMMHWYECKUX 3JIEMEHTOB.
Ilepuoanueckas cucteMa xumuueckux anementoB /. 1. MenneneeBa (pa3nuunbie GOpMBI).

JlaGoparopHbie ombIThl. 3. MojenupoBaHue MOpHUHIMINA JIEUCTBUA CKAHUPYIOIIETo MHUKpockomna. 4. M3roToBneHue mojenen
MOJIEKYJ OMHApHBIX coeAuHEHU. 5. U3roToBaeHrne Moienu, WUTIOCTPUPYIOIIEH CBOMCTBA METAJTMYECKON CBSI3H.
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Tema 2. TIpocThie BeniecTna.

[Tomoxxenne MertamnoB U HemeTtawioB B llepuomnueckon cucreme xumuyeckux dieMeHToB . M. MenpeneeBa. Baxuerimue
MPOCTHIC BEIIECTBA —MeETaIbl (Kene30, aTlOMHHUM, KalbliMi, MarHui, HaTpui, kanuii). OOmme ¢dusnyeckue CBONCTBA
MeTaioB. BaxkHeiilne npocThie BEIIECTBA ~-HEMETAILIBI, 00pa30BaHHbIE aTOMaMM KUCJIOPO1a, BOJOPOAa, a30Ta, cepbl, pocdopa,
yraepona. MoJiekylibl MPOCTBIX BEHIECTB -HEMETAUIOB —BOJOPOJAA, KHCIOPOJAa, a30Ta, rajoreHoB. (OTHOCHUTENbHAS
MoJieKyssipHasi Macca. CrocOOHOCTh aTOMOB XHUMHUYECKHX JJEMEHTOB K OOpa30BaHUIO HECKOJIBKUX MPOCTHIX BEHIECTB —
AIIOTpONHs. AJUIOTPOIHBIE MOAM(PUKALMHU KUCTOopoaa, ¢ocdopa, onoBa. Meraumueckue M HEMETAUIMYECKHE CBOMCTBA
IPOCTHIX BelecTB. OTHOCUTENBHOCTh 3TOro mnousTusa. Yucino Asoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca.
MomnsipHbiii 00beM Ta3000pa3HbIX BellecTB. KpaTHble €IUHUIIBI U3MEPEHHS KOJUYECTBA BEIECTBA —MUJUIMMOJIb U KHUJIOMOJIb,
MUJUTUMOJISIPHAS W KWJIOMOJISIpHAsE MacChl BEIIECTBA, MUJUIMMOJIIPHBIA U KUJIOMOJISIPHBIH 00BEMBbI Ta3000pa3HBIX BEIIECTB.
PacueTsl ¢ MCHONB30BaHUEM TOHITHH «KOJMYECTBO BEIIECTBa», «MOJISIPHAS Macca», «MOJISIPHBIA OO0BEM Ta3oBy», «UHUCIO
ABoraapo».

Hemonctpanuu. [lonydenue o3zona. OOpasibl 0enoro u ceporo ojioBa, 6emoro u kpacHoro gocdopa. HexkoTopeie MeTauibl u
HEMETAJTbI C KOJIMYECTBOM BelecTBa 1 Moab. MoJsipHbIi 00beM Ta3000pa3HbIX BEIIECTB.

JlaGopaTtopHbie ONBITHL. 6. O3HAKOMJIEHHE C KOJUIEKIIMEeH MeTauioB.7.O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAIIOB.

Tewma 3. CoeluHEHNS] XMMUYECKUX DIEMEHTOB .

Crenenp okucineHus. CpaBHEHUE CTENEHH OKHUCIEHUS W BaJ€HTHOCTU. OMNpenesieHHE CTEIEHU OKHUCIEHUS JJIEMEHTOB B
OuHapHBIX coequHeHusX. CocTaBieHue Gopmysl OMHAPHBIX COCIMHEHUH, OO crioco® WX Ha3BaHWK. bUHapHBIE COeTUHECHUS
METAJJIOB U HEMETAJUIOB: OKCHJIbI, XJIOpUbl, cynbdunsl u np. CocraBienue ux ¢hopmyi. buHapHbie coequHEHHs] HEMETAIIIOB:
OKCHU[IbI, JIETy4YH€ BOJOPOJHBIE COEIWHEHMS, MX COCTaB M Ha3BaHudA. [IpeacTtaBUTeNM OKCHAOB: BOJA, YIJIEKUCIBIA Tras,
HeramieHas u3BecTb. lIpencraBurenu JIeTydnxX BOAOPOAHBIX COCIMHEHHUH: XJIOPOBOAOPOA M amMMuak. OCHOBaHHMsS, UX COCTaB U
Ha3BaHUs. PacTBopuMocTh ocHOBaHu# B Boje. [IpencraBurenu mienoueii: THAPOKCUIBI HATPUS, Kanus U Kanbius. [lonstue o6
WHJUKATOpaxX W KaueCTBEHHBIX peakiusax. Kuciaorel, nx coctaB u Ha3BaHus. Knaccudukanus kucnot. [IpencraBurenu KUCIOT:
cepHasi, cossiHas, azorHas. [lonarne o mkane kucinotHoctu (mkana pH). M3Menenue okpacku HHAMKATOpPoB. Conu Kak
MMPOU3BOAHBIE KUCIIOT U OCHOBaHUW, MX COCTaB U Ha3BaHus. PacTBopuMocTs conelt B Boae. [IpencraBurenu coseit: xsopua
HaTpusi, KapOoHaT u (docdar kKampius. AMop(dHBIE U KPUCTALIHIECKHE BEecTBA. MEKMOICKYIIpHbIE B3aUMOJCHCTBUSA. THIIBI
KPUCTAJTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTAIUIMYECKUX PelIeTOK. YncThie BElecTBa U CMECH.
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[Ipumepsl )XKUIKUX, TBEPABIX U ra3000pa3HbIX cMecei. CBOMCTBA YMCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBast u oObeMHas
JIOJIM KOMIIOHEHTA CMECH. PacueTsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHUS «TOJIS.

Hemonctpanuu. OOpasisl OKCUI0B, KUCJIOT, OCHOBaHUM U cojiei. MoJienu KpUCTAINTMYECKUX PEIIeTOK XJIOpUaa HATpus, ajiMasa,
okcuaa yriueponaa (IV). KucnoTtHo -mienodyHble MHIMKATOPBI, U3MEHEHUE UX OKPACKH B PA3JIMUYHBIX cpefax. YHHBEpCaJbHbIN
MHIMKATOP U U3BMEHEHUE €r0 OKPACKH B pa3inyHbIX cpenax. [lkamna pH.

JlaboparopHbie ombIThL. 8. O3HAKOMJICHHE C KOJUIEKIMEeW okcuaoB. 9. O3HakomyieHHME CO cBoWcTBamu ammuaka. 10.
KauecTBeHHas peakuus Ha yriekuciasiil ra3. 11. Onpenenenue pH pacTBopoB KUCHOTHL, 1ienoun U Boasl. 12. Onpenenenue pH
JUMOHHOIO M SI0JIOYHOTO COKOB Ha cpese mioaoB. 13. O3HakoMiieHue ¢ KoJuiekiuei coneid. 14. O3HaKoMiIeHHE ¢ KOJUIEKIHeH
BEILECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKOW pemieTku. M3roToBieHne MoJenei KpuCcTauInuecKux pemeTok. 15. O3nakomineHue
¢ 00pa31oM TOPHOU MOPOJIBI.

Tema 4. VI3MeHeHUs, TPOUCXOASAIINE C BEIIECTBAMU.

[TonsTne sIBIEHWH, CBSI3aHHBIX C M3MEHEHUSIMM, MPOUCXOJAIIMMHU C BEIIECTBOM. SIBJIEHUS, CBSI3aHHBIE C HW3MEHEHUEM
KPUCTANTUYECKOTO CTPOSHUS BEIIECTBA MPHU MOCTOSIHHOM €ro cocTaBe, —(pu3ndeckue spieHus. Guzndeckue sBJICHUS B XUMUMU:
TUCTWILISLNSA, KPUCTAJUIM3allMsl, BBbIMApUBAHUE W BO3TOHKAa BELIECTB, (uiIbTpoBaHWE U IeHTpUudyrupoBanue. SBneHwus,
CBS3aHHBIE C N3MEHEHHEM COCTaBa BEIIECTBA, —XUMUYECKUE peakuu. [Ipu3Haku u ycrnoBus NPOTEKaHUsI XUMHUECKUX PEAKIUH.
Brigenenue TeminoTsl U cBeTa —peakuuu roperus. [lonsaTre 00 3K30 1 SHIOTEPMHUECKUX PEaKIHUSIX. 3aKOH COXPaHEHUS MacChl
BEIIECTB. XMMHUYECKUE ypaBHEHHS. 3HaueHUE WHACKCOB U KodddummentoB. CocTaBieHne YpaBHEHUN XMUMHUYECKUX PEaKIIUM.
PacueTsl Mo XuMHUYECKUM ypaBHEHUSIM. Penienne 3a1ay Ha HaAXOXK/IEHUE KOJIMYECTBA, MACChl UJIM 00beMa MPOJIyKTa PEAKIIUU 110
KOJIMYECTBY, Macce Ui 00beMy UCXOIHOTO BellecTBa. PacueTsl ¢ MCIIOIb30BAHUEM TOHSITHSI «JI0JIs», KOTJa UCXOAHOE BEIIECTBO
JTaHO B BHJIE PACTBOpA C 3aJ]aHHOM MAaCCOBOM JIOJIC PaCTBOPEHHOTO BENIECTBA WJIM COJIEPKUT OMPEICICHHYIO O MTPUMECEH.
Peaxkuuu paznmoxenus. IlpencraBieHne o CKOpocTH XMMHUYECKUX peakuui. Karanmsatopsl. @epMmeHThl. Peakunn coeauHeHUs.
Karanutuyeckue u HeKaTAIUTUYECKHUE PEAKINU, oOpaTUMBbIE M HeoOpaTuMble peakuuu. Peakuuu 3amenieHus. Psan aktuBHOCTH
METAJUIOB, €r0 MCIIOJIB30BAaHHUE I MPOTHO3UPOBAHMS BO3MOKXHOCTH IMPOTEKAHUSPEAKIUHA MEXKAY METaUIaMU W KHUCIIOTaMH,
peakuuii BBITECHEHHUS OJHUX METAUIOB W3 pPACTBOPOB HX cojlell apyrumm MetamiamMu. Peaknum oOmena. Peakmum
HEHUTpanu3anuu. YCIOBHUS MPOTEKAHUS peakiuii oOMEHa B pacTBOpax 10 KOHIA. THIBI XUMHUYECKHUX PEaKIMil Ha MpuMepe
CBOWCTB BOJBL. Peaknus pasioKeHUsT —DHJIEKTPOJIU3 BOAbl. Peakuum coeIMHEHHs] —B3aMMOJIEMCTBUE BOJABI C OKCHAAMHU
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METAJUIOB M HEMETAJUIOB. Y CIIOBHE B3aUMOJICMCTBHUS OKCHIOB METAJUIOB M HEMETAUIOB C BOAOH. [IoHATHE «TUAPOKCHUIIBDY.
Peaxiiuu 3amenieHnst —B3anuMoICMCTBHE BOJIBI ¢ MeTaJIaMu. Peakiiun oOMeHa —THUIpOJIu3 BEIIECTB.

Hemonctpanuu. [Ipumepsl duzndeckux siBIEHUN: a) TiaBlieHue mnapaduHa; 0) BO3TOHKA MOJa WM OCH30MHOW KHUCIOTHI, B)
pacTBOpPEHUE OKpalleHHBIX coJiei; ) auddy3us IyMIKUCTHIX BEIIECTB C TOPSAIIEH JaMmouyku HakanuBaHus. [Ipumepsl
XUMUYECKUX SIBJICHUIA:

a) ropenue Maruusi, ¢pocdopa;

0) B3aMMOJICHCTBHE COJITHOM KMCIOTHI C MPaMOPOM HJIH MEJIOM; B) mojydeHue ruapokcuaa meau (11);

') paCTBOPEHHE MOJYYCHHOTO THAPOKCHIA B KUCIIOTAX;

1) B3aumojeiicteue okcuaa meau (II) ¢ cepHoii KUCITOTOM MPU HATPEBAHUM;

€) pa3yioKEHHE IepMaHTaHaTa Kajus;

) pa3IoKEeHHE TIEPOKCH A BOJOPOIa C MIOMOIILIO TUOKCH/Ia MapraHiia U KaTtaja3bl KapTo(est uii MOPKOBH;

3) B3aUMO/ICHCTBHUE Pa30aBICHHBIX KUCIIOT C METAJIJIAMHU.

JlaGoparopHsbie onbIThl. 16. [IpokanuBanue Menu B IjaMeHU CUPTOBKU. 17. 3aMemenue meau B pactBope xiopuaa meau (II)
KEIEZ0M.

Tema 5. TlpaktukyM 1. [IpocTeifiine onepaiuu ¢ BEIIECTBOM.

1. TlpaBuna TexHMKH Oe30macHOCTH TMpu pabore B xXuUMUYeckoM KkaOunere. [Ipuembl oOpaiieHuss ¢ J1a00paTOPHBIM
000OpyZ0BaHUEM U HarpeBaTeIbHBIMU Mpubopamu. 2. HabmtoneHus 3a H3MEHEHUSAMH, IPOUCXOISAIIMMU C TOPSIIEH CBEUOM, U UX
onucaHue (JOMaIIHUI SKCIIEPUMEHT). 3. AHAIU3 MOYBHI U BOABI (JOMAITHUM SKCriepuMeHT). 4. [Ipu3Haku XUMHUYECKUX PEaKIIHil.
S.IIpuroroBieHue pacTBOpa caxapa U pacyeT ero MacCOBOM JI0JIA B PACTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOMCTBA paCTBOPOB JIECKTPOJIMUTOB .

PactBopenmne kak ¢usuko-xumudeckuii mporecc. llonstne o rugpatax W KpUcTawtoruapartax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTHY TBEPABIX BELIECTB OT TeMNepaTyphl. HacblllleHHbIE, HEHACHILICHHBIE U
MEPECHIIEHHBIE PACTBOPHI. 3HAYCHHE PACTBOPOB IS MPHUPOABI M CEIbCKOTo Xo3siicTBa. [loHsTHE 00 SIEKTPONUTHYECKON
OUCCOLMALNK. DJEKTPOJIUTHl U HEIJIEKTPOIUThL. MeXaHW3M IUCCOLUMALMI 3JIEKTPOIUTOB C PA3IUYHBIM XapaKTEPOM CBA3H.
CrerieHp  dieKkTponuTHdecKor auccommanuu. CuibHBIE ©  chna0blie  AJeKTPOAUTH.. (OCHOBHBIE TIOJNIOKEHHUS TEOPUHU
ANEKTPOTUTHIECKON Aucconnanuu. VloHHbIe ypaBHEHHs peakuuid. Peakimm oOMena, uaymue n10 konna. Kinaccudukamnus noHOB
n ux cBoicTBa. KucioTel, nx kimaccudukanus. J(ucconmmamuss KUCIOT M MX CBOMCTBA B CBETE TECOPUHU JIICKTPOIHTHUCCKON
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aucconuanui. MoJIeKyIsIpHbIE U MOHHBIE YPaBHEHUs peakuuil. BzanuMoaencTBue KUCIOT ¢ METaIaMU. DJIEKTPOXUMHUYECKUN
P HAPSHKEHUHA METAJUIOB. B3aMMOIENCTBHE KUCIIOT ¢ OKCHIAMHU METAJUIOB. B3anMOIeMCTBUE KUCIOT ¢ OCHOBAHUSAMU —
peakiusl HelTpanuzanuu. B3aumoaeicTBue KUCIOT ¢ colsiMu. Vicnonb3oBaHue TaOJIHIBI pACTBOPUMOCTH ISl XapaKTePUCTUKU
XUMHUYECKUX CBOMCTB kucioT. OcHoBaHUs, X Kiaccudukanusa. [uccouuanusi oCHOBaHMM W WX CBOICTBa B CBETE TEOPUU
ANEKTPOJIUTHYECKON Jucconuaiuu. B3aumoneiicTBue ocHoBaHWil ¢ cojsiMu. Vcmonb3oBaHue TaOMMIIBI PACTBOPUMOCTH ISt
XapakTEePUCTUKU XUMUYECKUX CBOMCTB OCHOBaHMM. B3anmopelicTBue menoyuei ¢ okcuaaMu HemetaiuioB. Comu, uX AUCCOLMALIMS
U CBOMCTBa B CBETE€ TEOPUHU HIICKTPOJUTHUYECKOM uccouuanuu. B3aumopeicTBue coyiel ¢ meramuiamMu, OCOOCHHOCTH ATHUX
peakuuii. B3aumopeiictBue coneit ¢ consimu. Mcnonb3zoBaHue TaOJIMIBI PACTBOPUMOCTH JUJISl XapaKTEPUCTUKU XUMHYECKUX
cBoiicTB coseir. OO6oO0mIeHne cBeJeHUH 00 OKcHIax, MX KiIacCUpUKAIMA U CBOMCTBaX. ['@eHeTHMUECKHE psAIbl MeTalia u
HeMeTauia. ['eHeTuyeckas CBSI3b MEXIY KJIacCaMH HEOPraHM4eCKUX BemiecTB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
Omnpenenenue creneHeld OKUCIICHUS Ui JJIEMEHTOB, OOpa3yIoIIUX BEIIECTBAa pa3HBIX KiaccoB. Peakiuu MOHHOTO OOMEHa U
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu. OKUCIUTEb M BOCCTAHOBUTENh, OKHUCICHHWE U BOccTaHOBieHUE. CocTaBieHUE
ypaBHEHUN OKUCITUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOAO0M 3JIEKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

JemoHcTpaiuu. VMcnibiTaHue BEMIECTB U UX PACTBOPOB HA JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD 3JIEKTPOINPOBOIHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpaIuu. [[BH>KEeHNE OKpAIlIEHHBIX HOHOB B 3JICKTPUUYECKOM ToJie. B3anmoaelcTBre IMHKA C CEPOil, CONMIHOM
kuciorout, xaopugom meau (II). 'openue maruusi. BzaumoaeiicTBie XJIOPHOU U CEPOBOIOPOTHOM BOJIBI.

JlaGoparopHbie onbIThl. 18. B3auMoselicTBue pacTBOpoB XJIOpUAa HATpUs U HUTpata cepedpa. 19. IlomydyeHrne HEpacTBOPUMOTO
TUIPOKCHIA U B3aUMOJEHCTBHUE €ro ¢ kuciotamu. 20. BzauMoeicTBre KUCIOT ¢ OCHOBaHUSAMH. 21. B3auMoieiicTBre KUCIOT C
OKCHUJIaMU MeTaJuIoB. 22. B3aumMoaelcTBie KUCIOT ¢ MeTauiaMu. 23. B3aumMoaencTtBrue KUCIOT ¢ coiiaMu. 24.B3anmoneiicteue
[IeJIouen ¢ KucjaoTtaMu. 25. BzaumMopaeiicTBue mienoueil ¢ OKCHaaMu HeMeTawIoB. 26. B3aumoneicTBue meinodye ¢ conaMu. 27.
[lonyueHne u CBOICTBa HEpPACTBOPUMBIX OCHOBaHUM. 28. B3aumopaeilcTBUE OCHOBHBIX OKCHJIOB C KHUCJIOTamMHu. 29.
BzaumoneiictBrue OCHOBHBIX OKCHUIOB ¢ Bomou. 30.B3ammoneiicTBie KHCIOTHBIX OKCHIOB ¢ IieiaodaMu. 31. B3aumopeiictBue
KHCJIIOTHBIX OKCHJOB ¢ Bomou. 32. B3ammopeicTBue cojel ¢ kuciaoramu. 33. B3ammonelcTBue coiei ¢ menodyaMu. 34.
B3anmoperictBue comeit ¢ consiMu. 35. B3anmoaencTeue pacTBOpOB COJIEN ¢ METAIAMM.

Tema 7. IlpakTukyMm 2. CBOMCTBA pAaCTBOPOB DJICKTPOJIUTOB.
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1.Nonnbie peakiuu. 2. YcIoBUS TEYCHUS XUMHYECKHUX pEaKIUi MEXIYy pacTBOpaMu SJIEKTPOJHUTOB 10 KoHma. 3. CBoiicTBa
KHUCJIOT, OCHOBAaHUM, OKCUIOB U coJieil. 4. PellieHne sKcriepuMeHTAIbHBIX 3a/1a4.

9 kaacc (102 yacoB, 3 yaca B HeJ1eJI10)
Beegenue. O01mias xapakTepucTUKa XUMUYECKHUX JIEMEHTOB U XUMUUYeckux peakuuil. [lepuoanueckuit 3akon u [lepuoguueckas
cucrema xuMudeckux 3semeHToB 1. M. MenzaeneeBa. XapakTepruCTUKa 3JIEMEHTA I10 €T0 MOJI0XKEHUIO B [lepuonnueckoii cucreme
xumuueckux dnemeHtoB JI. WM. MenneneeBa. CBOWMCTBA OKCHIOB, KHCJIOT, OCHOBAHMUM M COJIEM B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JTUCCOIMAIIMM U OKHUCIICHHS-BOCCTAHOBJICHUS. [loHATHE O mEepexoAHBIX dJaeMeHTaX. AMQPOTEPHOCTb.
['enetnueckuin paa nepexomaHoro sneMmeHTta. [lepuonnueckuit 3akoH u llepuoanyeckas cucrema Xumudeckux snemeHtos [I. U.
MenpaeneeBa. XuMHYeCKasi OpraHu3ans XKUBOW W HEXKUBOW NPUPOJBI. XMMUUYECKUU COCTaB A]pa, MAHTUU U 3€MHOW KOpBI.
XUMHUYECKHUE DJIEMEHTHI B KJIETKaX JKUBBIX OPraHU3MOB. Makpo-u MUKpodiaeMeHThl. O000IIeHre CBEICHUN O XHMHYECKUX
peakmusax. Knaccudukaiums XuMAUECKUX PEaKIUMA MO Pa3IMYHBIM MPU3HAKAM: «YUCJIO U COCTaB PEarupyrommx 1 o0pa3yroImxcs
BEIIIECTB», «TEIIOBON 3P (DEKT», «HAMpPABICHUEY», «U3MEHECHHE CTENEHEW OKHMCIICHHUS 3JEMEHTOB, 00pa3ymoIIUX pearupyrolme
BeIeCTBay, «(haza», «HMCIOJIb30BaHUE KaranuzaTopa». [IoHATHE O CKOPOCTH XUMHUUYECKOW peakiuu. DakTophl, BIUAIOMINE Ha
CKOPOCTh XUMHUYEeCKHX peakiuii. Katanuzatops! u katanu3. MTHruOUTOpEl. AHTHOKCHIAHTHI.
JIeMOHCTpaluu.
Paznmuunsie dopmer Tabmunel J[. Y. MenneneeBa. Mojenn aToMoB 3JeMeHTOB 1—3-To meproioB. Mojiesib CTpOEHUS 36MHOTO
mapa (rmonepevHslii pa3pes). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuu OT MPUPObl pEarnpyrolIuX BEMIECTB. 3aBUCUMOCTh
CKOPOCTU XMMMYECKOM pPEaKIUM OT KOHIICHTPALMU PEArupyrONIMX BELIECTB. 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEaKIuud OT
IJIOIIAAU CONMPUKOCHOBEHHSI PEArdpyIOIMIUX BEHIECTB («KHUISIIUNA CI0W»). 3aBUCUMOCTh CKOPOCTH XHMHMYECKOM peakiuud OT
TEMITEPATyPhl PEaruPYIONIUX BEIIECTB. [ OMOTCHHBIN M reTepOoreHHbIN KaTamn3bl. DepMeHTaTUBHBIN KaTanu3. IHrubupoBaHue.
JIabopaTOpHBIC ONBITEHL.
1. IlonyuyeHue ruApokcHAa LUHKAa U HCCIEAOBaHUE €ro CBOMCTB. 2.MonenupoBaHue noctpoenus lleprognueckoil cuctemsl
xumudeckux snementoB JI. . Menneneesa. 3. 3amemenue keine3oM Meau B pactBope cynbdara meau (II). 4. 3aBucumocTh
CKOPOCTH XUMHUYECKON PEAKIIMU OT MPUPOJIbI PEATHPYIOIINX BEIIECTB HA MPUMEPE B3AMMOJICMCTBUS KUCIOT C METAJUIAMHU.
5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIUM OT KOHIICHTPAIIMU PEarupyroIIuX BEIIECTB Ha IPUMEPE B3aMMOJICHCTBUS IIMHKA
C COJITHOM KHMCJIOTOM pa3auyHON KOHIIEHTpaluuu. 6. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEeaKkIuu OT IUIOMIagu Co-
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MIPUKOCHOBEHUSI PEATHPYIONIMX BEIIECTB. 7. MOAENMPOBAHUE «KUIISIIETO CJIOA». 8. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKkIuu OT TeMIIepaTyphbl pearupyromurx BEIIECTB Ha MpUuMepe B3aumoiecTBus okcuaa meau (I1I) ¢ pactBopoM cepHOit KUCTOTHI
paznuuHOM Temrepatypbl. 9. PaznoxxkeHue mnepokcuaa BojaopoAa ¢ Mmomomisio okcuaa mapranma (IV) u kartanasel. 10.
OO6HapyxeHHe KaTajda3bl B HEKOTOPBIX MHUILNEBBIX mpoaykrax. 11. MHruOupoBaHue B3aMMOJEHUCTBHUS KHUCIOT C METalIaMHu
YPOTPOIIHHOM.

Tema 1. MeTanisi .

[Tomoxenne wMeramnoB B llepuonmyeckor cucreme xumuuyeckux dieMeHToB JI. M. MengeneeBa. Meraummueckas
KpUCTAJUTMYECKAsl pPEIIeTKa U MeTajulnueckas XuMuueckas cBsizb. OOmme ¢usnyeckue cBoicTtBa MeTamwioB. CIiaBbl, WX
CBOWCTBA W 3HaueHUE. XUMHUYECKME CBOMCTBA METAJIOB KAaK BOCCTAHOBUTENICH, a TakXke B CBET€ HUX I[OJOXKEHUS B
ANEKTPOXUMHUYECKOM PsIy HaIpsDKeHUM MeTauioB. Kopposust MeTamuioB ¥ criocoObl 60pbObI ¢ Hell. MeTalibl B mpupoe.

O6mue crocoObl ux nonydeHus. OOmmas XapaKTepHCTUKA IMEIOYHBIX MeTauioB. MeTtamisl B mpupoje. OOmue crnocoObl ux
nonyudenusi. Ctpoenue atomoB. lllenounbie MeTaibl —IIPOCTHIE BElllECTBA. Ba)kHeH e COCAUHEHUS MIETOYHBIX METAJIOB —
OKCHJIbI, TUAPOKCHUJIBI U COJH (XJIOPUABI, KapOOHATHI, CYIb(haThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HAPOJTHOM XO3sIICTBE.
Kanuiinpie ynoOpenus. OOmiasi XapakTepuUCTHKa 3jeMeHTOB TriaBHOM moxarpynmel Il rpynmel.  CtpoeHue aTOMOB.
[I{esr0ouHO3EMENBHBIE METANIBI —IIPOCTHIE BEIIECTBA. BakHeWue COEOUMHEHUs IIEIIOYHO3EMEIBHBIX METANIOB —OKCHUBI,
THUAPOKCUIBI U COJU (XJIOpU[bI, KapOOHAThl, HUTPATHI, Cynb(dartbl, ¢GocdaThl), UX CBONCTBA W NPUMEHEHHUE B HAPOIHOM
xo3stiicTBe. AmoMunanii. CTpoeHre aroma, GU3UYecKue 1 XUMUYECKHUE CBOMCTBA MPOCTOro BemiecTBa. CoequHeHns alfOMUHUS —
OKCHJT U THUAPOKCHU, nX aM(oTepHbIii Xxapakrep. Baxkueimme comu amomunus. [I[puMeHeHHne altOMUHUS U €T0 COCIMHCHUH.
Kenezo. Ctpoenue aroma, (pU3MUECKHME W XHMHUYECKHE CBOMCTBAa MpocToro BemiecTBa. [ 'eHermueckue psabl Fe+2 m Fe+3
.BaxkHeiimue conu xkene3a. 3HaUYCHUE Kejle3a U €ro COeAUHEHUMN I MPUPOJIbl U HAPOJIHOTO XO35MCTBA.

JleMoHCTpanuu.

OO0pa31ipl METOYHBIX U MIET0OYHO3eMENbHBIX MeTauoB. OOpasiibl criiaBoB. BzauMoaeiicTBue HaTpusi, TUTHS U KaJIBIHS C BOJOM.
B3aumopelictBue HaTpuss U MarHus C KHUCJIOpPOAOM. B3aummopelcTBue MeTayuioB ¢ HemeTaulaMu. llomydeHwe TuapoKCHIIOB
xenesa (II) u (III).

JIaGopaTOpHBIE OMBITHI.

12. B3aumopeilicTBue pacTBOpPOB KUCIOT U coyie ¢ metauiamu. 13. O3nHakomiieHwe ¢ pyaamu xkeinesa. 14. OkpaimvBaHue
IUIAMEHU COJIIMH IIEJIOYHBIX MeTauioB. 15. B3ammopeictBue kanbius ¢ Bomou. 16.IlomydeHue ruapokcuaa Kaimblus M
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rccliieoBaHue ero cBoicTB. 17. [lonydenue rugpokcuaa allOMUHUSL M UCCIEAOBAHKUE €r0 CBOMCTB. 18. B3auMopeiicTBue xemnesa
c cosistHOM kucnmoToi. 19. Iomyuenue ruapokcuaos xenes3a (II) u (II1) u uzydyenue ux cBOMCTB.

Tema 2. TlpaktukyMm 1. CBOWCTBAa METAIJIOB U MX COCIMHEHUH .

I. OcyuiecTBneHne LENOYKA XUMHUUYECKUX TmpeBpamieHuil. 2. [lomyyeHne um CBOWCTBA COEOUMHEHUN MeTauioB. 3. PemeHwue
IKCTIIEPUMEHTATBHBIX 3a/7]a4 Ha PAaClO3HABAHUE U MOJYyUYCHHE COCTMHEHUN METaJlIOB.

Tema 3. Hemertansl.

OO6mras xapakTepUCTUKAa HEMETaJUIOB: MojoxkeHue B [lepumonmnueckoit cucteme xumudeckux siementoB JI. M. Menneneera,
OCOOCHHOCTU CTPOCHHSI aTOMOB, AJIeKTpooTpuliatelbHOCTh (D0) kKamepa «HeMeTamuyHoCTH», psan 0. Kpucramimueckoe
CTPOCHHE HEMETaJUIOB —IIPOCThIX BemIeCTB. Ajutorponus. dusmdeckue CBOHCTBa HeMeTaioB. OTHOCHUTENBHOCTh MOHSTHI
«vetauy u «Hemeramuy. Bomopon. ITlomoxenue Bomopoma B Ilepumoamueckoit cucrteme xumudeckux syemeHtoB J[. .
MenneneeBa. CTpoeHue aroMma U MOJieKyibl. Du3nueckue U XMMUYECKUEe CBOMCTBA BOJOPO/IA, €T0 MOJyUYeHUE U MPUMEHEHHE.
Bona. Crtpoenue mosekynbl. BopopoaHas xumuueckass cBsizb. Du3nueckue CBOWCTBA BOJbl. AHOMAaJWU CBOWCTB BOJIBI.
I'unpodunbable U rugpodoOHBIE BemecTBa. XUMHUYECKHE CBOMCTBa BoAbl. KpyroBopoT Bonabl B mpupojae. Bomoouuctka.
Anpanus Bonbl. beiToBbie GuIbTpbl. MuHepanbHble BoAbl. JMCTUIUIMpOBaHHASA BOJA, €€ MOJydeHUEe M mnpuMeHenue. OOmas
XapakTepucTuka rajgoreHoB. CtpoeHue atomoB. [IpocThie BellecTBa U OCHOBHBIE COEUHEHHUS TaJIOT€HOB, UX CBOicTBA. KpaTkue
CBeJIeHUus1 0 xyope, Opome, prope u Hoze. [IpumeHneHre rajloreHoB U UX coeUHEHUN B HapoaHoM xoszsiicTBe. Cepa. CtpoeHue
aToMa, aJJIOTPONHs, CBOMCTBAa M mNMpuMeHeHue pomoOumueckoit ceprl. Oxcunbl cepsl (IV) u (VI), ux momydeHnue, cBoiicTBa U
npumeHeHre. CepHasi KUCJIOTa M €€ COJU, UX NMPUMEHEHUE B HAPOJHOM XO03siiicTBe. [IpoM3BOACTBO CEpHOW KUCIOTHL. A30T.
CrpoeHue aroMa U MOJIEKYJbI, CBOMCTBA MIPOCTOr0 BELIECTBA. AMMHAK, CTPOEHUE, CBOMCTBA, NOJIydyeHUuEe U npuMenenue. Conu
aMMOHHsI, ux cBoicTBa U npumeHenne. Okcuasnl azota (II) u (IV).A3oTHas kucnoTa, ee cBOiicTBa M npuMeHeHue. Hurpatel u
HUTPUTHI, TPOOJIEMa MX COJAEPKAHUS B CEIbCKOXO3IUCTBEHHOW MpoayKiuu. A3otHbie ynoOpenus. ®ochop. Crpoenue atoma,
aJUTOTpOTHs, CBOMCTBa Oenoro u KpacHoro Gocdopa, mx mpumenenue. OcHOBHBIE coenuHeHus: okcun (ochopa (V) u
oprodochopHas kuciaora, ¢ocharel. DochopHbie yaobpenms. VYriepona. CrpoeHue aroma, auIOTPONHsSA, CBOWCTBA
Moaudukanumii, npumenenue. Oxcuasl yraeposa (1) u (IV), ux cBolictBa u npuMmenenune. KapOoHaThl: KaabIUT, COMIA, MOTAIII, UX
3Ha4YE€HHUE B MPUPOJE U KU3HU yenoBeka. Kpemuuii. CTpoeHue aToMa, KpUCTAIUIMYECKUN KPEMHH, €ro CBOMCTBA U MPUMEHEHHUE.
Oxcun kpemuus (IV), ero mpupojHbie pazHOBUAHOCTH. CHIMKATHI. 3HAYEHUE COCAMHEHUW KPEMHHS B JKMBOW U HEXUBOU
npupone. [loHaTHe 0 CUIMKAaTHOW NPOMBIILIEHHOCTH.
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JleMoHCcTpanuuy.

OO6pasipl TaIOreHOB —IIPOCTHIX BEIIECTB. B3anumoaeiicTBre rajloreHoB ¢ HaTpUEM, C allloMUHUEM. BriTecHeHue xjiopoMm Opoma
WIA MOJa W3 PACTBOPOB MX coJieM. B3anmmopencTBue cepbl C METaulaMH, BOAOPOAOM M KHUCIOpoAOM. BzammonerncrtBue
KOHIIEHTPUPOBAHHON Aa30THOW KHCJOTHI ¢ Menblo. lloriomienne yriem pacTBOPEHHBIX BEHIECTB WM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. OOpasibpl NPUPOIHBIX COEIUWHEHUW Xjopa, cepbl, (ocdopa, yriaepoaa, xkpemHus. OOpaslbl
BOKHEUIIIUX JISI HAPOJIHOTO XO3SIUCTBA CYIb()aTOB, HUTPATOB, KapOoHATOB, (hochaToB. OOpa3Lbl cTEKIIa, KEPAMUKH, IIEMEHTA.
JIaGopaTopHBIC OMBITHI.

20. Ilomyuenwe wu pacno3HaBaHue Bojaopojga. 21. HccnemoBaHue NOBEPXHOCTHOTO HATSHKEHUsSI BOAbl. 22.PacTBopeHue
NepMaHraHara Kajus WM MeJHOTO Kymnopoca B Boje. 23. 'maparanust o6e3BoxeHnHoro cyiabdara meau (I1). 24. Usrorosnenue
TUTICOBOTO oTnevaTtka. 25. O3HaKkoMJIeHHEe ¢ KOJIIEKIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MHUHEPAILHOMN
BoAbl. 27. KauecTBeHHasi peakiusi Ha rajoreHua-uoHbl. 28. IlomyueHune u pacno3HaBaHue kuciopoaa. 29. I'openue cepsl Ha
BO3ayxe U B kucinopoae. 30.CpoiicTBa pa3zbaBieHHOU cepHOMl kKuciaoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacno3naBaHue
coiieit amMoHus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHL. 34. B3aumMoaeicTBre KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C
menpto. 35. I'openue pocdopa Ha Bo3ayxe u B kuciopoze. 36. PacriosnaBanue docdaros. 37. 'openue yrias B kuciopoje. 38.
[lony4yenue yroipHON KUCIOTHI W u3ydeHue ee cBOMCTB. 39. Ilepexom kapOonaToB B THapokapOboHaThl.40. PaznoskeHue
ruapokapoonara Hatpus. 41. IloaydeHrne KpeMHEBOM KHCIOTHI U U3yUYEHUE €€ CBONCTB.

Tewma 4. ITpaktukym 2. CBOWCTBA COEAMHEHU HEMETAIIIOB .

1. Pemenune skcriepuMeHTANbHBIX 3a1a4d 1o teme «lloarpynmna ramoreHoB». 2. PelieHne 3KCNEpUMEHTANbHBIX 3a]ay 0 TeMe
«lToarpynma kucinopoaa». 3.PemieHne dKcrepuMeHTalbHBIX 3amad 1o Teme «lloarpymma azora». 4. Pemenue
AKCIIEpUMEHTATBHBIX 3a11a4 1o TeMe «lloarpymnma yraeponay. 5. [lonydenue, coOupanue u pacrio3HaBaHUE Ta30B.

Tema 5. OOoO6mIeHNe 3HAHUN O XWMUU 33 KYPC OCHOBHOW HIKOIbI. [TOATOTOBKA K TOCYNapCTBEHHOW WTOTOBOW aTTECTAIIUU
(T'A) .

[lepuonnueckuit 3akoH u Ilepuommueckas cucremMa xuMuyeckux 3neMeHToB [[.MI. MenneneeBa. @PU3WUECKHN CMBICIT
MOPSIAKOBOIO HOMEpA BJEMEHTAa, HOMEPOB MEPHOJAa W TIpyNnbl. 3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB JJIEMEHTOB M HX
COEIMHEHUI B MepUoAax U rpynmnax B CBETE MPEACTABICHUN O CTPOEHUHU aTOMOB 3JIEMEHTOB.3HaUYE€HHE MEPUOANYECKOTO 3aKOHA.
Bunbl XuMUYeCKUX CBSA3EH M THUIBI KPUCTAJUTMYECKUX pemieToK. B3anMoCBsA3b CTpoeHHS W CBOWCTB BemecTB. Kiaccudukarus
XAMHYECKUX PEAKIUH 10 Pa3TIMIHBIM MPU3HAKaM (YHCIIO U COCTaB PEarupyOMuX U 00pa3yIoNIUXCs BEMECTB; HATMYNETPAHUIIBI
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pasznena ¢da3; TerioBod 3G (eKT; M3MEHEeHHe CTeNeHeH OKHCIEHHUS aTOMOB; HCIIOJIb30BAaHUE KAaTajlu3aTopa; HallpaBiCHHE
nporekanusi). CKOPOCTh XUMHUECKUX peakuuil U GakTopsl, Bausgwonue Ha Hee. OOpaTUMOCTh XUMHUUECKUX PEaKIui U CIIOCOObI
CMEIIIECHUS XUMUYECKOTO paBHOBecHs. [IpocThie U crnoxHbIe BeniecTBa. MeTaibl U HEMETAUIbl. [ €eHETUYECKUE PSAZIbl METaIa,
HEMeTaJlJla U TepexogHoro meramia. OKCHIIBI M TUIPOKCUIBI (OCHOBAaHMS, KUCIOTHI, aM(pOTEpPHBIC THUIAPOKCHUILI), coiu. Mx
COCTaB, KJlaccuduKaius U 00II1Me XUMUYECKHE CBOMCTBA B CBETE TEOPUU IIEKTPOTUTUUECKON TUCCOIUAIIIH.

TemaTu4eckoe IVIAHUPOBAHUE.

7 knacc -34 yaca ( 1yac B HeJes110)

HaumenoBanue Kon Conepxanue OcHoBHBIE BU/IBI YICOHOM
pasziesioB U TeM - NESITEILHOCTH
BO
qyac
OB
XUMUS B LIEHTPE 10 | EcrecTBO3HaHME- KOMIUICKC HayK O TPHPOJE: | SHAKOMATCSA C MOHATHAMHU: EcTecTBO3HaHWME —

CCTCCTBO3HAHMUA .

bU3uKKH, XUMUH, OHWOJIOTHH U Teorpaduu.

TomoxurensHoe

n

OTPHULATCIIBHOC

KOMIUIEKC HayK O Tpupoje: (U3NKH, XUMUH,
omonornn u reorpadpun. Ilpeamer xumwuw.
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BO3/ICHCTBUE YEJIOBEKA HA MIPUPOY.

IIpenmer xumuu. Tena u BemecTsa.

CsBoiicTBa

BEIIIECTB KaK UX WHIUBHUAYaJbHbIC MPU3HAKHU.
CBoiicTBa BEIIIECTB KaK OCHOBA Ux

npumeHnenusi. HaOmroneHue kak

OCHOBHOU

METOJ  TO3HAHUS  OKPYXAaWLIEro  MHpa.
[IpaBuia o TEXHUKE 0€30MacHOCTH.
XUMHWYECKUU DJIIEMEHT. XUMUUYECKHUE 3HAKU.

OkcniepuMeHT. BeiBoa. Crtpoenue
JlaGopatopust u 000py0BaHUE.

IIJJaMCHU.

MoaenupoBanue. Mojenb, MOJEITHPOBAHUE.
Oco0eHHOCTH MOJENHpOBaHUsl B reorpaduu,
buzuke, Owmosormu. Mojeaun B OHOJIOTHHU.
Mymsixu. Moaenu B pusuke. DnektpodopHast

MaIinHa. ['eorpaduueckue

MOJEIIN.

XHUMHUYECKHUE MOICIIN: TIPCAMCTHBIC (MOI[@J'II/I
aToma, MOIJICKYII, XHUMHYCCKHUX )41

IPOMBILIJIEHHBIX  TPOU3BOCTB),

3HAKOBEIE,

WU CUMBOJIbHBIE (CUMBOJIBI JIEMEHTOB,
(bopMyIIBI BEIIECTB, YPABHEHUS PEAKITUH).
XuMuueckue 3Haku U GopMyIbl. XUMUYECKUN
3JIEMEHT. XuMHUYeCcKue 3HAKMU. Nx
o003HaueHue, TMPOU3HOMICHHE. XUMHUYECKUE

dbopmynel  BemectB. [IpocTeie u

CJIOKHBIC

BemiecTBa. MHAekcsl # KO3 (UIIMCHTEHI.
KauecTBeHHBIIT M KOJMYECTBEHHEIN COCTaB

BEIIIECTBA.. YHUBEpPCAIBHBIN

XapaxkTep

CBolicTBa BEUIECTB KaK WX WHJUBHyaJbHbIC
IPU3HAKH.

CBolicTBa BelleCTB U UX IpuMeHeHnue. [IpaBuna
poBeJieHUs dKcnepuMenTa. CTpoeHue IieMeHu
CBEYM, CyXOro roprouero, cnupTtoBku. [IpaBua
TeXHUKH  O€30MacHOCTM Npu  paboTre B
XUMUYECKOM KaOuHeTe. JlaGoparopHoe
o0opyioBaHME B  XUMHUHU:  MaTepUalibHbIE
.Ouonornueckre monenu (MyJsKd OpPraHoB U
YCTAaHOBOK) M 3HAKOBBIE (XMMHUYECKHE 3HAKH,
XUMHYEeCKHMEe  QOopMyIbl M XUMHYECKHE
ypaBHeHus1). HMudopmanuio, KOTOPYyI HECYT
XUMHYECcKre (POpMyIbl. ArperaTHble COCTOSTHUS
BEILLECTB. ['€0J0rnuecKkoe CTPOCHHE IUIAHETHI.

XUMHUYECKUN COCTaB JKUBOU KJIETKH.
KayecTBeHHBIE peakiny.

[IpoBoasT SKCIIEPUMEHT, (bUKCUPYIOT
pe3yJIbTaThl AKCIIEPUMEHTA, OTJINYAIOT

XAMHYECKHE 3HAKW. [IHImIyT  XUMHUYECKHE
bopMyJIBI ¥ pa3IUyaoT HHACKC U K0P HUITHECHT
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IIOJIOKEHU M MOJIEKYJISIPHO-KUHETUYECKOU
teopur. lloHATUS  «aTOM», «MOJIEKYyJay,
«HOH». Crpoenue BEILIECTBA.
Kpucraimmueckoe cocTossHUE BELIECTBA.
Kpucrainmueckue penieTKu TBEPJIbIX
BEIIECTB. Hudbdysusi. BbpoyHoBckoe
NBWKEHHE. BellectBa MOJEKYISIPHOTO U
HEMOJIEKYJISIDHOTO  CTPOEHMsS.  ArperatHble
cocrosinuga BeulecTB. [loHsiTue 06 arperatHom
cocTtositHuM  BemiectBa.  dusnueckue
XuMH4eckue siienus. ['azoo0pasHble, KuaKue
U TBEpJible BemecTBa. AMop(dHbIE BEIIECTBA.
Crtpoenue 3emnu: 4ApOo, MaHTHUS, Kopa.
Jlutochepa. MuHepansl U TOPHBIE TOPOIBI.
Marmaruueckue " 0Ca/I0YHbIE
(HEOpraHM4eCKME W OpPraHUYECKUE, B TOM
YUCJiE M TOpIOYKE) TOpPOJbl. XHUMHUYECKUU
COCTaB XUBOW KIIETKU: HEOpPraHUYeCcKue (Boja
U MUHEpAJbHBIE COJIM) W OpPraHUYECKHUe
(Oenmku,  KHpBI,  YIJIEBOAbI,  BUTAMHHBI)
BelllecTBa. brosiornueckas poJib BOJBIB JKUBOU
KJIETKE. DOTOCUHTE3. Xmopodum.
buonornyeckoe 3HaueHWE KHUPOB, OEIKOB,
3(UPHBIX Macel, YrIeBOJI0B U BUTAMUHOB JIJIs
KU3ZHEACATEIbHOCTHU OpPraHu3MOB.
KauecTBeHHbIe peakiuu B XUMUHU.
KauectBennble  peakumu.  PacnosznaBanue
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BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKITUH.
AHanmutnueckuii  curHain.  OmnpenensieMoe
BEIIECTBO U PEAKTHUB HA HETO.

JlaGopaTopHbie  OMBITHI:  PacmpocTtpaHeHue
3araxa OJICKOJIOHa, JYXOB WJIH JIe30J0PaHTa
kak nporecc auddysun.  Habmrogenue
OpOYHOBCKOTO JIBMKCHHUS YaCTHYCK YCPHOMH

Tymd  noa  MuKpockonoM.  uddysus
nepMaHraHara Kanus B KeJaTUHE.
OGHapyxeHue 3(hUPHBIX Macen B
anejlbCUHOBOU KOopouke. VM3ydeHnue rpanura c
MIOMOIIBIO YBEJIMUUTEIHLHOTO CTEKJIA.
Omnpenenenue coaepaHusi BOJAbI B PaCTEHUM.
OObHnapy>xeHue maciia B ceMeHax
HOJICOJTHEYHUKA u IpeLKOro opexa.

O6HapyxeHHe KpaxMalia B MIICHUYHOU MYKE.
B3anmopeiicTBue ackopOMHOBOW KUCIIOTHI €
nogom  (ompenenenue ButamuHa C B
Pa3IMYHBIX COKax). IIponyBanue
BBIJIBIXa€MOI'0 BO3/lyXa YEpe3 H3BECTKOBYIO
Boy. OOHapy)EHUE N3BECTKOBOM BOJBI CPEIU
Pa3JIMYHBIX BEIIECTB.

Jlomamane omnbiThl: M3rotoBieHue Mojelei
MOJIEKYI XUMHUYECKHUX BEILIECTB U3
wractunuHa.  uddysus caxapa B Boje.
OnpITEl € MYCTOM 3aKpBITOM IIACTUKOBOM
Oyteuikoii.  OOHapyXeHHe Kpaxmaia B
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OPOAYKTaX MUTAHUSA; IOJTOKaX.

MaremaTuka B
XUMUHA

13

OTHOCUTENbHBIE aTOMHAsT W MOJIEKYJspHas
Maccel. OTHOCHUTENIbHAs aTOMHAas  Macca
DJIEMEHTA. MonekynspHas macca.
Ornpenenenne OTHOCUTENBHONW AaTOMHON MacChl
XUMHYECKHX dJEeMEHTOB mo Tabmuue J[. .
MenpgeneeBa. HaxokneHue OTHOCUTEILHOU
MOJICKYJISIPHOM Macchl TI0 (popMysie BeliecTBa
KaK CYMMBbI OTHOCHTEJIbHBIX aTOMHBIX Macc,
COCTAaBJISFOIIINX BEILIECTBO XUMHAYECKUX
JJIEMEHTOB. MaccoBass J0ad DJJEeMEHTa B
CIIO)KHOM BemecTBe. IloHATHE O MaccoBoH
JI0JIE XUMHUYECKOTO 3JIeMEHTa (W) B CI0XKHOM
BEIIIECTBE M €€ pacyeT 1mo (opMysie BEIIecTBa.
Haxoxnenue  gopmynsl  BemecTtsa 11O
3HAYCHUSM MACCOBBIX JI0JIEH 00pa3yronux ero
nJIeMEHTOB. UYWCTBIE BemecTBa HM = CMECH.
Uucteie BemectBa. Cmecu. I'eTteporeHHsle u
roMOreHHble cMecH. ['azo00pasHbie (BO3IYX,
NPUPOAHBIA Ta3), >Kuakue(HePTh), TBEpHABIC
cMecH (TOpHBIE MOPOALI, KyJUHAPHBIE CMECH U
CUHTETHYECKHE Motolue cpeactsa).OobemHas
oyt Taza B cMmecu. OmpeneneHrne 00beMHOM
nonu ra3a (¢) B cmecu. CocTtaB

aTMOC(EepHOTr0 BO3/lyXa W IMPHUPOJHOrO Tasa.
Pacuer oObeMa m0auM raza B CMECH IO €ro

3HakoMATCS ¢ TOHATHIMH: OTHOCHTEIbHAS
aTOMHasi Macca JJeMeHTa. MounekynsipHas
Macca. OmnpeneneHne OTHOCUTEIbHOM aTOMHOM
MAacChl XMMHYECKHX DJIEMECHTOB 10 TaOmuie /.
. Mengeneena. HaxoxxneHue OTHOCHTEILHOU
MOJICKYJISIDHOM Macchl 1mo (opMyse BeriecTBa
KaK CYMMBbl OTHOCHUTEJBHBIX AaTOMHBIX Macc,
COCTaBJISIONINX BEIIIECTBO XUMHYECKUX
annemeHToB. IloHsiTue 0 MaccoBoil  jgoJjie
XUMUYECKOT0 3JeMeHTa (W) B  CIIOKHOM
BEILIECTBE U €€ pacyeT no (opmMysie BeliecTna.
Haxonst ¢dopmynbl BemecTBa IO 3HAYCHUSM
MacCCOBBIX J0JIEH OOpa3yHIIUX €ro 3JIEMEHTOB,
PacCUUTHIBAIOT OTHOCUTENIBHYIO MOJICKYJISIPHYIO
MacCy H aTOMHYK) MacCy XHMHYECKOTO
AJIEMEHTA, PACCUUTHIBAIOT OOBEMHYIO JIOJIO Ta3a
U CMECH, PaCCUMTHIBAIOT OOBEM KOMIIOHCHTA
ra3oBOM CMeECH II0 €ro OOBEMHON [JOje U
HAoOOpOT, MAacCOBYIO JOJIIO BENIeCTBA B
pacTBOpE, MAaCCOBYIO JIOJIF0 YUCTOTO BEMIECTBA U
MIPUMECH.
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obbeMy W  HaobopoT. MaccoBas oI
BellleCTBA B pacTBope. MaccoBas a0
BemecTBa (w) B pactBope. KonueHTpanus.
PactBoputenr W pacTBOPEHHOE BEIIECTRBO.
Pacuer Maccwhl pacTBOPEHHOTO BeIIECTBA IO
Macce  pacTBOpa M MacCOBOM  joJie
pacTBOpPEHHOI0 BemiecTBa. MaccoBast 107
npumeceid. [loHsTHE O YHUCTOM BENIECTBE H
npumecu. MaccoBas 101t mpumecu (W) B
obOpasnie ucxomHoro BemecTBa. (OCHOBHOE
BemecTBo.  Pacuer  Macchl  OCHOBHOTO
BEII[ECTBA IO MAacce BEIIECTBa, COJEPIKAIIEro
OTIpEJICTICHHYIO MAaCCOBYIO JIOJIIO TIPUMECEH.
Homaminue  omnbiThl:  M3ydeHume  cocrtaBa
HEKOTOPBIX OBITOBBIX M (apMalleBTUYECKUX
IpernapaToB, COAEPKAIIUX  OMPEEICHHYIO
JTOJIF0 TIPUMECE.

SIBnenHus,
MPOUCXOSIINE C
BEII[CCTBAMH.

10

Paznenenune cmeceii. CrnocoObl pasnueneHus
cMecer W ouucTka BemiectB. Hekotopsie
IPOCTEHINNE CIIOCOOBI pa3/IeNICHus] CMeECei:
IIPOCEUBAHUE, PA3JICIICHUE CMECEN IMOPOUIKOB
JKee3a U Cepbl, OTCTauBaHUE, JCKaHTaIus,
HeHTpUuyrupoBaHue, pa3aeiaeHue ¢ MOMOIIBIO
JEIINTEIIBHON BOPOHKH, buIbTpOBaHUE.
Q®unbTpoBaHue B JiabopaTtopuu, ObITY U Ha
npousBojctBe. llonsitue o  duibTpare.
Ancop6musi.  Ilonsitue 006  aacopOmmm  u

N3y4aroT criocoObl pa3iesieHusi CMecei
OYHUCTKH BEIIECTB, SABJIICHUE aJICOPOIIUU U
OCHOBHBIE aJICOPOCHTHI, YCTPOMCTBO
IIPOTUBOrasa, MPU3HAKU XUMUYECKUX PEaKIUN.
OuUIbTPYIOT PACTBOPHI U MPUTOTABIUBAIOT
bUIBTPHL.
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agcopOeHTax. AKTHUBUPOBAaHHBIA yTroib Kak
BaKHEH M aZcopOeHT. YcrpoiicTBo
npoTuBorasa. JMCTUIIALMS, WIH TEPEerOoHKa.
Juctumisinus  (MeperoHka) Kak — Mpoliecc
BBIJICTICHUS BEIIECTBA W3 JKUJIKOH CMECH.
JlucTuiniipoBaHHass BojJa W o0lacTh  ee

IPUMEHEHHS. Kpucramnuzanus WIH
BbIIIAPUBAHME. Kpucramnusanus 17}
BbIIIAPUBAHUE B naboparopun

(kpucTammn3aTopsbl U (papdopoBbie YAIIKK JIs
BbIMapuBaHus) u npupoje. [leperonka nedru.
Hedrenponykrsl. @pakiimoHHas meperoHKa
KUJKOTO BO3AyXa. XHMHUECKHE PEaKLHH.
VYcnoBus  mpoTeKaHMsT U IPEKpPalICHUs
XUMUYECKUX peakuuil. XHUMHUYECKUE PEAKLIUH
KaK MpOLECC MPEBPAIICHHS OJHUX BELIECTB B
apyrue. Y clioBUsl MPOTEKaHUs U MPEKPALICHUS
XUMUYECKUX peakuuil. ConpuKOCHOBEHHE
(KOHTAKT) BEIIIECTB, HarpeBaHuUe.
Karamm3zarop. HNHruburop. Yupasienue
peakuusMu ropeHus. IIpu3HaKM XHUMHUYECKHUX
peakuuii. I[Ipu3HaKM XMMUYECKUX pEaKIUM:
U3MEHEHME 1BE€Ta, O00pa3oBaHUE OCAJKa,
pacTBOpEHHE MIOJIyYEHHOI'O ocaJika,
BbIICJICHUE  Tra3a,  I[OSBJICHUE  3araxa,
BBIJICJIEHUE WM MOIVIONIEHUE TEIUIOTHI.
JleMOHCTpallMOHHbIE HKCIIEPUMEHTHI:
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Paznenmenne cmecu mopomka ceppl U
KEJE3HBIX  ONWIOK. Pasznenenue  cMmecu
NOpolIKa cepbl M Iecka. PazneneHune cmecu
BOABl M PACTUTEIBHOTO Macjia C IOMOIIbIO
JEIIATEIIBHON BOPOHKH. ITonyuenue
JUCTUJUIMPOBAHHOM  BOABI € MOMOUIBIO
7a00paTOpHOM  YCTAHOBKHU JUIsl TEPETrOHKHU
XKuakocten. Paznenenne cmecu repMaHraHara
U auxpomata KaJnus crocooom
KpucTan3anuu. B3anmoieicTBre Kele3HbIX
ONWJIOK ¥ TIOPOUIKA CEPBI TP HArPEBAHUH.
[Tonyuenue YTIEKUCIIOTO rasa
B3aMMOJICHICTBUEM MpamMopa C KHCIOTOW U
OoOHapyXeHHE €ro ¢ IOMOIIBI0 HW3BECTKOBOU
BOJIBI. Karanmutnueckoe pasioKeHue
HepoKCuAa BOAOPOa (KaTaau3zaTop —
muokcua wmapranna (IV)).  O6Guapyxenue
pacTBOpa LIEJNOYH C IOMOIIBIO0 HHIAUKATOPA.
BzaumonerictBue pacTtBopa  INepMaHraHara
Kanus M pacTBOpa JAMXpoMara Kajlius C

pacTBOpoM cynbdura HaTpHs.
B3aumopelictBue pactBopa IiepMaHraHara
KaJus c acKOpOMHOBOM KHUCJIOTOM.

B3aumopelictBue xmopuaa xeue3a € KEITOU
KPOBSIHOM COJIbKO W THUJIPOKCUIOM HATPHSL.
Bzaumoperictue ruapokcuaa sxenesza (I11) ¢
pacTBOPOM COJISTHOM KHCIIOTHI.
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JlaGopartopHsie OTIBITHI: AncopOmust
KYKYPY3HbIMH TIQJIOYKaMU TMapoB Maxy4dHuXx
BellecTB. M3yueHne ycTpoucTBa 3aKUTAKU U
MJIaMEHH.

JlomamHue onbIThl: Pa3aesnenue cMecu Cyxoro
MOJIOKa W pe4yHoro mnecka. OrcranBaHue
B3BECHU TMOPOIIIKA JJIsl YUCTKH TOCYJIBI B BOJIE U
ee JiekaHTalus. AAcopOuusi aKTUBUPOBAHHBIM
yrjeM  KpacsiuXx BEHIECTB  IMETCHU-KOJIBI.
PactBopenne B Bojae TabJIeTKH acmupyHa
VIICA. TlpuroroBiieHuE U3BECTKOBON BOJABI U
onbIThl ¢ Hel. 3yuenne coctaa CMC.

Pacckasbl 1o xumum.

VYyenuueckass koHpepeHuus. «Bpparoniuecs
PYCCKHE YUEHBIE -~XUMUKHI.

Konkypc coobmenuit  yuammuxcsa. «Moe
JTHO0MMOE XUMUYECKOE BEIIECTBO» (OTKPBITHE,
MOJIy4Y€HUE U 3HAYCHHUE).

Konkypc yuennueckux mnpoekToB. KoHKypc
ITOCBSIIIEH U3YYEHNUIO XUMHYECKUX PEAKIIUH.

Opra"u3oBbIBaIOT y4eOHOE COTPYAHUYECTBO U
COBMECTHYIO JICSITEIbHOCTh C YUYUTEJIEM U
CBEPCTHUKAMHU; pabOTAIOT WHIWBUAYAJIbHO U B
rpynme;  GOpMyJIUpPYIOT, apryMEHTHPYIOT H
OTCTauBaIOT CBOE MHEHHUE; OCO3HAaHHO
HCIIOJIb3YIOT PEYEBbIC CPEACTBA B COOTBETCTBUU
C 3ajayeld KOMMYHMKAIIMU [IJI1 BBIPAXKECHUS
CBOMX YYBCTB, MbICJIEH U MOTPEOHOCTEM;
IUIAHUPYIOT U PETYIUPYIOT CBOKO JIESATEIBHOCTB;
BJIAJICIOT YCTHOM HW THUCBMEHHOM  PpPEYBIO,
MOHOJIOTHYECKOH KOHTEKCTHOM pEYbIo;
pa3BUBAIOT  KOMIICTCHTHOCTH B 00JacTH
WCITOJIH30BaHUS MH(POPMAITMOHHO-
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KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Hroro: 34
yac
a
8 kiacc -68 yacos ( 2 yaca B He1eJI10)
HaumenoBanue Koma-Bo Conepxanue. OcHoBHBIE BU/IBI YICOHOM
pasaesoB U TEM JacoB NEITEIbHOCTH
BBenenue. 4 [Ipenmer XMMHUH. Metonpl | 3HAKOMSATCA C  TMOHSTUAMHU: «IPOTOHY», «HEUTPOHY,

IIO3HAaHHUA B XHMMHU: Ha6J'HOI[CHI/Ie,
OKCIICPUMCHT, MOACIIUPOBAHMC.

Hctounnku XUMHUYECKOU
uHbopManMu, ee  IOITy4YCHHE,
AHAIN3 W TNPEACTABICHUE €r0
pe3yabTaToB. ITonsTue 0

XAMHYECKOM dJEMEHTE M (opMax

(QIIEKTPOH», «XUMHYECKHUU  DIIEMEHT», «MaCCOBOE
4UCIIO», «HA30TOI, «QJICKTPOHHBIN CIIO»,
(QHEPreTUYECKUN  YPOBEHB»,  «BJIEMEHTBHI-METAJIbI»,

«QICMCHTBI-HCMCTAJJIBD), IIPKU XapPaKTCPUCTUKE BCIICCTB
IHOHATHUA <«HMOHHAaA CBA3b», <«HOHBID», «KOBAJICHTHasA
HCIIOJISIpHAA CBA3b», «KOBAJCHTHAsA IIOJIAPpHAsA CBA3b»,
QIICKTPOOTPHUIATCIBHOCTD), KBAJICHTHOCTD)),
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€ro CyIIeCTBOBAaHUS: CBOOOHBIX

aToMax, MPOCTBIX M  CIIOXKHBIX
BEII[ECTBAX. IIpespamienus
BemecTB. OTanune XUMUYECKUX

peakiui oT (HU3NYECKUX SBJICHUM.
Ponp Xxumum B KU3HU YEIOBEKA.
XeMoumus u xemodoousi.
Kpatkue cBeaeHuss u3 UCTOpUU
BO3HUKHOBEHUS u pa3BUTHS
XxuMUM.  Pollb  OTEUYECTBEHHBIX
YYEHBIX B CTaHOBJICHUU
XUMUYECKOW HayKu —paboTel M.
B. JlomonocoBa, A. M. bytneposa,
J. N. MengeneeBa. XumMuyeckas
CUMBOJIMKA. 3HAaKM XUMHUYECKUX
JJIEMEHTOB U IIPOUCXOXKACHUE HX
Ha3BaHUMU. XUMHUUYECKUE (POPMYIIBI.

Nunekcer u K03 QUITUEHTHI.
OTHOCHUTEIIBHBIC aToOMHas "
MOJIEKYJISIpHAs MAacCCBl.

[IpoBenenue pacueToB MacCOBOU
JOJIM  XUMHUYECKOTO 3JIEMEHTa B
BEIIECTBE HA OCHOBE €r0 (POPMYIIBI.
[Tepnonuueckas cucrema
XUMHUYECKUX aneMmeHtoB J[. .
MenneneeBa, ee CTpyKTypa: Majbie
U OOJBIIINE TEPHOJBI, TPYIIHI U

«MeTaJIMYecKas CBA3bY;
OnuchIBalOT COCTaB U CTPOCHHE ATOMOB DJIEMEHTOB C
nopsankoBeiMu Homepamu 1—20 B IIC; cocraBisoT
CXEMBbI pacHpeleJIeHUs] 3JEKTPOHOB MO 3JIEKTPOHHBIM

CJIOsIM B BHGKT‘pOHHOﬁ 000J104YKe aTOMOB;, CXCMBbI
06pa30BaHI/I$I Pas3HbIX  THIIOB XUMHUYECKOM CBs3H,
OOBICHSIOT 3dKOHOMCPHOCTHU N3MCHCHUA CBOMCTB

XUMHYECKUX JJIEMEHTOB B repuojaax u rpymmax [IC ¢
TOYKH 3pPEHUS TEOPHH CTPOCHHUS aToMa; CPaBHUBAIOT
CBOMCTBA aTOMOB XMMHYECKUX JJICMEHTOB, MCIOJIb3YIOT
TaKOW BHJ MaTEPHAIILHOTO MOJCIMPOBAHUSA, Kak
bu3rUecKkoe MOACIUPOBAHUE; TOJYYAIOT XUMHUYECKYIO
UHPOPMAITUIO U3 PA3IUYHBIX UCTOYHHKOB; OMPEICIISIIOT
OOBEKT W AaCHeKT aHalu3a ¥ CHUHTE3a; OMPEICIISIOT
KOMIIOHEHTBI O00OBEKTa B COOTBETCTBHH C aCIEKTOM
aHalM3a W CHUHTE3a; OCYIICCTBIIIOT KayeCTBEHHOE W
KOJIMYECTBCHHOE OIUCaHHE KOMIIOHCHTOB OOBEKTa;
ONPENENSAIOT  OTHONICHHS  OOBEKTAa C  JPYTHMH
00BbEKTaMU; CYIIIECTBEHHBIC IPU3HAKN 0OBEKTA.
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TIOJITPYTITIBI. [lepuonuueckas
CHUCTEMa KakK CIIpaBOYHOE Mocolue
JUIA  TOJIyYeHUs  CBEIEHHUU O
XUMHUYECKUX dJIEMEHTAX.
JlaGoparopHsie OTIBITHI. 1.
CpaBHeHHE  CBOWMCTB  TBEPJbIX
KPUCTAJUTMYECKUX  BEIIECTB U
pacTBOpOB. 2. CpaBHeHnue
CKOPOCTH UCIIapeHUsI BOJIBI,
OJIEKOJIOHA M ATHJIOBOTO CIIUPTa C
bunbTpOBaIBHOM Oymaru.

ATOMBI
XUMHUYECKUX
3JIEMEHTOB

AToMBI Kak (popma cyliecTBOBaHUS

XUMUYECKUX 3JIEMEHTOB.
OCHOBHBIE CBEJICHUS O CTPOCHUU
aTOMOB. JlokazaTenbCcTBa

CIOKHOCTU  CTPOEHUS  aTOMOB.
Onwiter Pesepdopna. [lnanerapuas
Mojenb cTpoeHuss atoma. CoctaB
ATOMHBIX anep: MPOTOHBI,
HEUTPOHHBI. OTHOcUTENbHAS
aToOMHasi  macca. BzauMocBs3b
MOHATHN  «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAS aTOMHAs Macca.
N3meneHnne uymucina MNPOTOHOB B
sape aromMa —o0pa3oBaHNE HOBBIX

3HAKOMSITCS C TOHATUAMH: «IIPOTOH», «HEHUTPOHY,
(QNEKTPOH», «XMUMHUYECKHH DIIEMEHT», «MacCOBOE
YHCIION, «HU30TOIY, «AIEKTPOHHBIN CIIOI»,
(QHEPTeTUYECKUN  YPOBEHb», «IIEMEHTBI-METAIUIbI»,
(QNIEMEHTBHI-HEMETAIUTb», «UOHHAS CBA3b», «HOHBI»,
«KOBAJICHTHAsE  HETOJSIPHAsT  CBSI3b», «KOBAJICHTHAS
MOJIIPHAsS CBSI3bY,

«BIEKTPOOTPULATEIbHOCTDY, <BaJIECHTHOCTB,
«METAJNINYECKas CBSI3bY;

OnuchIBalOT COCTaB U CTPOEHUE ATOMOB D3JIEMEHTOB C
nopsiakoBeiMu  HoMepamu 1—20 B IIC; cocraBisoT
CXEMbl PACHPENENICHHUs] 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CIIOSIM B DJIGKTPOHHOW OO0OJIOYKE aTOMOB; CXEMBI
oOpa3oBaHusi pa3HbBIX THUIOB XWMHYECKOW CBSI3H;
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XUMHYECKUX AJIEMEHTOB.
N3meneHne uucia HEUTPOHOB B
anpe aToma —o0Opa3oBaHue
W30TOIIOB. CoBpemMeHHOe
OTpeNIeIICHHE TIOHSTHUS
«XHUMHUYECKUU 3JIeMEHT». M30TOmbI
KaK Pa3HOBUIHOCTH aTOMOB
OJIHOTO XUMHYECKOI'O DJIEMEHTA.
DNEKTPOHBI. Crpoenue
AJNIEKTPOHHBIX ~ YpPOBHEW aTOMOB
XUMHYECKUX DJIEMEHTOB  MaJbIX
NIEPUOJIOB. [lonsiTue 0
3aBEPIIEHHOM AIEKTPOHHOM
ypoBHe. Ilepuonuueckass cucrema
xuMuueckux anemeHnrtos J[. N
MeHneneeBa U CTpPOCHHE aTOMOB
—hU3UICCKUIA CMBICTT
NOPSIAKOBOTO HOMEpA 3JIEMEHTA,
HOMEpA TPyNIbl, HOMEPA NEPHUOIA.
N3meHeHne 4uciia 3JIEKTPOHOB Ha
BHEIIHEM 3JIEKTPOHHOM  YPOBHE
aTOMa XMMHUYECKOTO JIEMEHTA
—o00pazoBaHUE MOJOKHUTEIbHBIX U
OTpULATENBHBIX HOHOB. OHBI,
o0pa30BaHHbBIE aTOMaMHU METAJUIOB
U HEMETAJUIOB. [TprunnbI
U3MEHEHMSI  METAUIMYECKUX U

OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHUS  CBOMCTB
XUMHYECKUX 3JieMeHTOB B mnepuoaax u I[IC ¢ Touku
3pEHUs] TEOPUU CTPOEHHUS aTOMA; CPAaBHMUBAKOT CBOMCTBA
aTOMOB XHUMHMYECKHUX DJIEMEHTOB, HAXOSIIMXCSI B OJJTHOM
nepuojge wunu  raBHo moarpynme  IIC;  maror
XapaKTepUCTUKY XHMHUYECKUX DJJEMEHTOB [0 HX
nonoxkenuto B [1C; onpeaensitoT T XMMUYECKON CBA3U
no (GopMysie BeliecTBa; MPUBOIAT MPUMEPHI BEIIECTB C
pa3HBIMU THUIIAMUA XUMHUYECKOW CBSI3U; XapaKTEPU3YIOT
MEXaHU3MBbI oOpa3zoBaHUs KOBAJICHTHOM CBSI3U
(0OOMEHHBINM), WOHHOW CBSI3U, METATMYECKOU CBSI3H,
YCTaHABJIMBAIOT IPUUYUHHO-CIICICTBEHHBIE CBSI3U: COCTAB
BEIIECTBA —THUII XUMHWYECKOHM CBSI3U; COCTaBJISIOT
dbopmMynbl  OMHApPHBIX COCAMHEHUM TIO BaJIEHTHOCTH,
HaxoJAT BaJE€HTHOCTb JJIEMEHTOB 10  (dopmylie
OMHApPHOTO COEMUWHEHHS, (POPMYITHPYIOT THUIIOTE3y IIO
pelIeHnuI0 TPOOJIeM; COCTABJISIOT IUIAH BBHITIOJHEHUS
ydeOHOM  3aJlauyd, COCTaBJISIIOT  TE3UCHl  TEKCTa;
HCTIOJIB3YIOT 3HAKOBOE MOJEIMPOBAHUE; AHAIOTOBOE
MOJICTUPOBaHHE; (HPU3NUECKOE MOJICIIUPOBAHHE;
ONPENIEISAIOT OOBEKTHl CPABHEHHUS M aCIEKT CPaBHEHHUS
OOBECKTOB;  BBIINOJHSIIOT HEIOJIHOS  OJHOJHHEHHOE
CpaBHCHHUE.
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HEMETAUIMYECKUX  CBOMCTB B
nepuojax u rpymnmnax. OdpasoBanue
OuHapHbIX coeauHeHui. [loHsTHE

00  HWOHHOH  CBS3W. CxeMbl
oOpa3oBaHus  HMOHHOW  CBS3H.
B3aumoneiictBue aTOMOB
AJIEMEHTOB -HEMETAJUIOB  MEXIY
coOoit —o0Opa3oBaHue
JIBYXaTOMHBIX MOJIEKYJl TPOCTBIX
BECIIECTB. KoBanentHas

HEMOJISIpHAst XUMUYECKas CBS3b.
ONEKTPOHHBIE W CTPYKTYpHbIE

dbopMyIIbL. BzaumonerictBue
aTOMOB HEMETAJUIOB MEX]y CO0O0i

—o0pa3oBaHue OMHAPHBIX
COEIMHEHUN HEMETAJIJIOB.

DnekTpooTpuuaTeabHocTh. KoBa-

JIEHTHas mojigapHas cBsi3b. [loHsTHE
O BaJEHTHOCTH KaK CBOMWMCTBE
aTOMOB 00pa3oBBIBATH
KOBAJICHTHBIC XHMHUUYECKHE CBS3H.
CocraBnenue ¢opMyn OWHAPHBIX
COCIMHEHUN II0  BAJICHTHOCTH.
Haxoxxnenue  BaJIGHTHOCTH MO
dbopmyse OMHAPHOTO COCIHHCHUS.
BzaumopeiicTBue aToMOB METaIJI0B
MEXTyCc0o00M oOpa3oBaHue
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METAUINYECKUX KPHUCTaJJIOB.
[loHsATHE O METAIUINYECKOM CBSI3H.

JlaGopartopHsie OTIBITHI. 3.
MonaenupoBanue NpUHLNIIA
NEUCTBUS CKaHMUPYIOLLETO

Mukpockona. 4. M3roroBneHue
Mozened  MOJIeKyJd — OMHapHBIX
coenuHeHuii. 5. M3rorosieHue
MOJEIH, WJUTFOCTPUPYIOLLIEH
CBOMCTBA METAJUIMYECKOM CBSI3U.

[IpocTeie BemecTna.

Ilonoxenue METaJJIOB u
HemeTauioB B [lepuoamueckoi
CHUCTEME XHMHYECKHX DJIIEMECHTOB
J. W. Menneneea. Baxneimue
MPOCThIE  BEIIECTBA —METAJIJIbI
(ckene30,  aJIOMUHUM,  KaJbIHM,
MarHuii, Hatpui, kamuit). OOmue
dbu3uYecKkrue CBOHCTBA METAJIJIOB.
Baxueilmue npocTeie BEMIECTBA
-HEMETAJIIbI, o0pa3oBaHHbIE
aToMaMHu KHCJIOpOJia, BOJOpPOJa,
asora, cepsl, pocdopa, yrieposa.
Mosekybl MPOCTHIX BEIIECTB -
HEMETAJIJIOB —BOA0pO/JIa,
KHCJIOpOJia, a30Ta, TaJOoTreHOB.
OTtHOcHuTENbHAS MOJICKYJIsIpHAs

3HAKOMSTCS C MOHSATUSIMU M TEPMHUHAMM: «METAJUIbI»,
«IUIACTUYHOCTDBY,

«TETIOMPOBOAHOCTD), «IJIEKTPOIIPOBOAHOCTHY,
«HEMETAJUIBD», «AJUIOTPOIIUSY, «AJTIOTPOIIHBIE
BUJIOU3MEHEHUS.

OnuchIBalOT MOJIOKEHHUE 3JIEMEHTOB-

METaJUJIOB M 3JIEMEHTOB-HEMETAIIOB B 1IC;
KJIacCU(UIIMPYIOT TPOCTHIE BEIIECTBA HA METAUIBl U
HEMETAJUIbL, 3JIEMEHTBI; OINPEACIISIIOT MPUHAMIECKHOCTD
HEOPraHWYECKUX BELIECTB K OJHOMY H3 M3YYEHHBIX
KJIACCOB —METaUIbl W  HEMETAJUIBL; JOKa3bIBAIOT
OTHOCUTEIIBHOCTh  JEJEHHUs] NPOCThIX BELIECTB Ha
METa/NIbl W  HEMETaJUIbl; XapaKTepu3ylT  oOIIue
dbu3nyueckre CBOWCTBA METAJIOB;  YCTAaHABIMBAIOT
MIPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKJY CTPOCHHEM
aTOMa M XUMUYECKON CBSA3BI0 B IPOCTHIX BEIIECTBAX —
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macca. Cnoco0HOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB K
00pa3oBaHUIO HECKOJIBKUX

MPOCTHIX BEIIECTB —aJUIOTPOMHSI.
AnnoTtpornHbsie MoIU(pUKAUN
kuciopona,  ¢docdopa,  omosa.
Merannuueckue 151
HEMETaNINYECKUE CBOMCTBa
IPOCTHIX BEIIECTB.
OTHOCUTENTBHOCTh ITOTO TOHSTHS.
Uucno Asoragpo. KomnnuectBo
Belectsa. Moib. MosnsipHas
Mmacca. MoutsipHbIf o0beM
ra3oo0Opa3HbIX BemiecTB. KpaTHbie
€IUHULIBI U3BMEPEHUS KOJIUYECTBA
BEILECTBA —MUWIJIUMOJIb U KU
JIOMOJIb, MUJUTUMOJISIpHAS u
KHJIOMOJISIPHAsi MacChl BEILIECTBA,
MHIJUIUMOJIAPHBIA U KWJIOMOJISIPHBIN
00bEeMBI Ta3000pa3HBIX BEIIECTB.
PacueTts1 ¢ ucnonp3oBanuemM
HNOHSATUN «KOJMYECTBO BEIIECTBAY,
«MOJISIpHAsE Maccay, «MOJSPHBIN
00BEM Ta30B», «IHCIO ABOTAIPOY.
Hemonctpanuu. [lomydenue o30Ha.
OO0pa3ier 6emoro U Ceporo 0JoBa,
6emoro u kpacHoro docdopa.

MeTajylaXx M HeMeTauiax; OOBICHSIIOT MHOrooOpasue
MPOCTHIX BEMIECTB TaKUM (HaKTOPOM, KaK aJIIOTPOIIHS,
OIMMCHIBAIOT CBOMCTBA BEMIECTB (HA MpUMeEpax MPOCTHIX
BEIIECTB —METANIOB M HEMETaUIOB); COOJIOMAIOT
NpaBWIa TEXHUKH OE30MAaCHOCTH TIPU TPOBEIACHHUH
HaOIIOJICHU U J1Ta0OPATOPHBIX OIBITOB; MCIOJIb3YIOT
IIPH PEIICHUN PACUYCTHBIX 3aJ1ay MOHATHUS: «KOJUYCCTBO

BCIICCTBaA», «MOJIb», «IIOCTOSHHAas1 ABOI‘&I[pO»,
«MOJIApHaA Mmacca», «MOJBIpHLIfI 00BEM ra3oB»,
«HOPMAJIBHBIC YCIIOBUA IMpOBOOAT pacucCThI C
HUCMOJb30BAHUEM IOHATUM: «KOJIUYECTBO BCIICCTBaA»,
«MOJIApHaA Mmacca», «MOJBIpHLIfI 00BeEM ra3oB»,
KIIOCTOAHHAasA ABOF&IIpO)). CocTaBisioT KOHCIICKT
TCKCTA, CaMOCTOATCIBHO HCIIOJIB3YIOT

HCTIOCPCIACTBCHHOC Ha6J'IIO,II€HI/IG, BBIIIOJTHAIOT ITOJIHOC
KOMIIJICKCHOC CpPAaBHCHHC, BBIIIOJIHAKOT CPABHCHHUC II0
AHaJIOTHH.
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HekoTopsie MeTaibl 1 HEMETaJUIbI
C KOJIMYECTBOM BeIIeCTBa | MOJb.
MousipHblii 00beM Ta3000pa3HbIX
BEIIIECTB.

JlaGoparopHsie OTIBITHI. 6.
O3HakoMJIEHHE C  KOJUJICKIUEH
MeTauioB. 7. (O3HaKOMIIEHHE C
KOJIJICKITUEH HEMETaJJIOB.

Coennuenuns
XAMHYECKUX
DJIEMEHTOB.

14

Crenenb okucnenus. CpaBHEHHE

CTCIICHH OKHCJICHUA 151
BaJICHTHOCTH. OHpe}ICHGHI/IG
CTCIICHHN OKHUCJIICHHA JOJICMCHTOB B
6I/IHapHI>IX COCIMHCHUAIX.

Cocrapiieane QpopMmyn OHHAPHBIX
COe€IUHEHMH, OOIMH CcImocod ux
Ha3BaHWU. bHWHApHBICE COECIWHEHUS
METaJJIOB M HEMETAJUIOB: OKCHJIBI,
XJIOPUABI,  CydbGUIBI ©W  TIp.
CocraBiieHue ux bopmyiL.
bunapnsie COCIMHECHUS
HEMETAJIJIOB: OKCHJIBI, JICTyUHe
BOJAOPOJHBIC  COCIWHCHHS,  HX
cocTaB W Ha3BaHus. [IpeacraBurenu
OKCHJIOB: BOJIa, YTJICKUCIIbIN a3,
HeraiieHas W3BECTb.
[IpencraBurenun JIETYYHUX

NzyuaroT MOHSTHUS : «CTETICHb OKHUCJICHUS,
«BAJICHTHOCTBY», «OKCHUJIBI», «OCHOBAHHS», «IIEIOUNY,
«KQ4YECTBEHHAs! PEAKIUS», «UHIUKATOPY», «KHUCIOTHI»,
«KUCJIOPOJCOAEpKAIINE KHUCIOThI», «OECKUCIOPOIAHBIC
KHCIJIOTBI», «KHUCIIOTHAs Cpela», <«IIEJOYHasl Cpenay,
«HeWTpanmbHass  cpema», «mkama pH»,  «comm»,
«aMOp(HBIE BEIIECTBAY, «KPUCTAIUTMYECKHUE BEIIECTBAY,
«KPUCTAJNINYECKAsl PEHIETKA», KAOHHAs
KPUCTAJUTMYECKAS PEIIETKA», «aTOMHAs
KPUCTAJUTMYECKAS PEIIETKA», «MOJEKYJIApHAas
KpUCTAJINYECKAs peleTKa, «MeTaInyecKas
KPUCTAJUTMYECKAS PEIIETKA», KCMECH»;
Knaccuunmpyror ciokHble HEOpPraHUYECKHE BEIIEeCTBA
MO0 COCTaBy Ha OKCHUJbl, OCHOBAHHUS, KHCIOTbl U COJIH;
OCHOBaHUS1, KUCIOTHI U COJIM [0 PACTBOPUMOCTH B BOJIE;
KHCJIOTBI MO OCHOBHOCTU U COAEPKAHUIO KHUCIOPOAA;
ONPENIEISAIOT MPUHAJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB K OJTHOMY M3 U3YYEHHBIX KJIaCCOB TI0 (hopMyIie;

44




BOJIOPOJHBIX COCVHEHUN:
XJIOPOBOJIOPOJ u aMMHaK.
OcHOBaHMS, UX COCTAB U HAa3BaHUS.
PacTBOopuMOCTE OCHOBaHUN B BOJE.
[Ipencrasurenu LIEJI0YEeH:
TUAPOKCUIBI HATPHUSL, KaJus U
kanpius. [lonsatue o0 uHIUKaTOpax
U KaueCTBEHHBIX peaKkIusX.
Kucnotsl, ux cocraB u Ha3BaHUs.
Knaccudukanus KHCJIOT.
[IpencraBurenu KHUCIOT: CEpHas,
coisiHass, as3oTHas. Ilonstne o
mKajge KuciaoTHoctu (mkaia pH).
N3MmeHeHre OKpacku MHINUKATOPOB.
Conu kak Npou3BOAHBIE KUCIIOT U
OCHOBAaHMI, UX COCTaB M HA3BAHMI.
PactBopuMocTs coneii B BOZE.
[IpencraBurenu comen: XJI0pug

HaTpus, KapboHar wu  docdar
KaJIbIIHSL. AMopdHbIe u
KpUCTAJUIMYECKHE BEUIECTBA.
MexmoneKyspHbIe
B3aMMOJICCTBUSL. Tunsl
KPUCTAIUTUNYECKHUX PELIETOK.

3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUMNOB KPUCTAJUIMYECKUX PEIIETOK.
YucTele BemecTsa W CMECH.

ONMCBIBAIOT
,JIETy4HX

CBOMCTBA OTIEJIBHBIX IMPEIACTABUTEIIEH
BOJIOPOJHBIX  COCAMHEHUM, U  COJIEW;
ONPENEIIATh  BAJEHTHOCTb U CTENEHb  OKHUCIICHUSA
AJIEMEHTOB B  BEIIECTBAX; COCTABISIIOT  (OPMYJIbI
OKCHUJI0OB, OCHOBaHUH, KUCJIOT U COJIEU MO BAJICHTHOCTIM
Y CTEIEHAM OKHCIJIEHUS DJIEMEHTOB, a TAKXKE 3apsam
VMOHOB; COCTaBJISIFOT HA3BaHUSL OKCHUJIOB,
OCHOBAaHWM, KUCJIOT U COJIEM; CPABHUBAIOT BAJICHTHOCTh
Y CTENIEHb OKHCIJIEHUS; OKCUJbl, OCHOBAaHMS, KUCIIOTHI U
COJIM TI0 COCTaBY; YCTAHABIMBAIOT I'€HETUYECKYIO CBS3b
MEXKIy OKCHJIOM ¢ THAPOKCHUIAOM H  HA0OOpPOT;
XapaKTepU3yIOT AaTOMHBIE, MOJIEKYJISIPHbIC, HOHHBIC
METAUIMYECKUE KPUCTAJUIMYECKUE PEIIETKH; MPUBOIAT
IIPUMEPBHI BEILIECTB c pa3sHbIMU TUIIAMU
KPUCTAJUNITMYECKON  pelIeTKH; COOJI0NalT  IpaBuia
TEXHUKU 0€30MaCHOCTH MPU MPOBEACHUHN HAOIIOACHUHN U
ONBITOB; MCIIOJB3YIOT NPU PELICHUH PACUETHBIX 3aJad
MOHATUSL «MAaccoBasi JOJIA DJIEMEHTA B BEILIECTBEY,
«MaccoBas JI0Jisl PACTBOPEHHOTO BEIIECTBAY», «OOBEMHAs
JI0J1s1 Ta3000pa3HOTO BEIIECTBAY.
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[Ipumepbl KUIKUX, TBEPIbIX U
razooopasnbix cmeceil. CBoiicTBa
YMCTBIX BEIIECTB M cMmeced. Hx
coctaB. MaccoBass u oObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C  HMCHOJIB30BaHUEM
TIOHSITHS <JIOJISIY.

JlaGopartopHsie OTIBITHI. 8.
O3HakOMJIEHHME C  KOJUICKI[MEH
okcugoB. 9. (O3HaKOMJICHHE CO
CBOMCTBaMH aMMHaKa. 10.
KauectBennas peaKkius Ha
yriekucibid raz. 11. Onpenenenue
pH pacTBOpOB KHCIIOTHI, IIEIOYU H
Boabl. 12.  Omnpenenenne pH
JUMOHHOI'O M SI0JJOYHOT'O COKOB Ha
cpese mwioaoB. 13. O3HakoMIIEHUE C
KOJUIEKIIUEN COJIEH. 14.
O3HakOMJIEHUE C  KOJUIEKIIMEH
BEIIECTB C  Pa3HBIM  THUIIOM
KPUCTAJUIMYECKOU PELIETKMU.
H3roroBieHue MoJieneH
KPUCTAJUIMYECKUX PELIETOK. 15.
O3zHakomileHHe ¢ 00pa3IoM TOPHOM
MTOPO/IBI.

HN3meHeHus,

12

IlonsiTue sBICHUM, CBS3aHHBIX C

N3yuaror

IIOHATHA:

CIUCTUIUISIINSY,

(IICPCTOHKA»,
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MMPOUCXOAAIINC
BCIICCTBAMM.

C

U3MEHECHUSIMH, TMPOUCXOIAIINMU C
BEIIECTBOM. SIBJIICHMSI, CBSI3aHHBIC C
M3MEHECHUEM KPHUCTAJUTMYECKOTO
CTPOECHUSA BEIIECTBA npu
ITOCTOSIHHOM €0 COCTaBe, —
dbuszndeckue siBneHus. Ouznueckue
SIBICHUS B XWUMHUHU: JUCTUIUISALIMA,
KpUCTA/UIN3a1Ms, BbIAPUBAHUE U
BO3TOHKA BEIIECTB, (PUILTPOBAHUE
U HeHTpudyrupoBanue. SBiaeHus,
CBSI3aHHBIC C M3MEHEHHUEM COCTaBa
BEIIIECTBA, —XUMUUYECKHUE PEaKIIUU.
[Ipr3HaKky U yCIOBUS MPOTEKAHUS
XUMHUYECKUX peakiuil. Beinenenne
TEIUIOTBI W  CBETa —PEaKIuu
ropenus. [lonstue 06 3Kx30- U
SHJIOTEPMHUYECKUX PEAKIIUSX.

3aKOH COXpaHEHMS MacChl BEIIECTB.
XUMUYECKHUE YpaBHEHUS. 3HAUCHUE
UHJIEKCOB W KO3 (PHUITMEHTOB.
CocraBiienue ypaBHEHUI
XUMHYECKHX peakuuil. Pacuersl 1o
XUMHUYECKUM YpPaBHCHUSIM.
Pemenne 3amauy Ha HaxoXAEHHE
KOJIMYECTBA, MacChl WJIM 0oObeMma
MPOJYKTa PEaKIUH MO KOJUYECTRY,
Macce WId O00BeMy HCXOIHOTO

«KpUCTAJIIM3alus», «BbIIIAPUBAHUC)), (((I)I/IJ'IBTpOBaHI/IC»,

«BO3T'OHKA, 500041 Cy6J'II/IMaLII/I$I»,
«OTCTauBaHUC), «]_ICHTpI/I(i)YI‘I/IpOBaHI/IG», «XUMHYCCKas1
pCaKuua, CXUMHYECCKOC YPaBHCHHC), «PpCaAKIIUH
COCANHCHUA, «pCaKknnun PAa3JI0KCHUA, «pCaKInn
06M€Ha», «pCaKnn 3aMCIICHUA», «pCaKnun
HCfITp&HHS&HHH», OK30TCPMHUUICCKHUC PCaKunmn»,

(QHJIOTEPMUYECKUE PEAKIUN», «PEAKIUH TOPCHUS»,
«KaTaJIu3aTOPhD,

«hepMeHThI», «0OpaTUMbIE peaklUuu», «HEeOOpaTUMBbIE
peakiumn, «KaTaIUTHYECKHE peakuumny,
CHEKATATUTUYECKUE  PEaKIUW», «PsSJ  aKTUBHOCTH
METAJIIOBY, «TUAPOIU3Y.

VYcraHaBIMBaKOT MPUYUHHO-CJIEICTBEHHBIE  CBSI3U
Mexay GU3HMUECKUMHU CBOMCTBAMU BEIIECTB M CIIOCOOOM
pasliesieHus CMeceil; OOBSICHSAIOT 3aKOH COXpaHEHUs
Macchl BEIIECTB C TOUYKU 3PEHUS] AaTOMHO-MOJIEKYISIPHOTO
YUYEHUS; COCTABJISIOT YPABHEHHS] XMMHUYECKHUX pEaKUUil
Ha OCHOBE 3aKOHA COXPAHEHUSI MACChl BEUIECTB.
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BELLECTBA. PacueTsl c
UCITOJIb30BAHUEM TIOHATHUS «HOJIS,
KOIZla MCXOJHOE BEIIECTBO JAHO B
BUJIE  pacTBOpa C  3aJaHHOMN
MacCOBOM JI0JIed PACTBOPEHHOIO

BEIIIECTBA WIH COJICPKUT
ONPEACICHHYIO JIOJI0 MpPUMECE.
Peakiuu Pa3IIOKEHUS.
[IpencraBnenue 0 CKOpPOCTH
XUMHUYECKHUX peaxuuii.
KartanuzaTtopsi. DepMEeHTHI.
Peaxiun COCJIMHECHMS.
Karamutnueckue 5
HEKaTaJUTHYSCKHUE peaxkuuu,
obpatumbie u HEOOpaTHUMBbIC
peakuuu. Peakuuu 3amemienus. Psn
AKTUBHOCTH METaJlJIOB, ero
HCITOJIL30BaHUE JUTSE

IPOTHO3UPOBAHUS  BO3MOXKHOCTHU
MIPOTECKAHUS peakuuii MEXKITY
MeTajulaMyd U KHUCJIOTaMH, peakuuin
BBITECHEHUSI OJHHX METAJUIOB U3
pacTBOpPOB HMX COJIEW JPyTUMU
MetayuiaMud.  Peakumu ~ oOMeHa.
Peakuuu HewTpanmuzanuu. Y cioBus
NpPOTEKaHUsI peakiuii oOMeHa B
pacTBopax 0  KOHIA. Twumbl
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XUMHUYECKHX PEAKIUN HAa MpUMEpe

CBOWCTB BOJIbI. Peakiusa
pa3JI0KEHUA —IJEKTPOINU3 BOJIBIL.
Peakimn COeIMHEHUS —

B3aUMOJICHCTBHUE BOJbI C OKCUAAMU
METaJIJIOB U HEMETAJJIOB. Y CJIOBHUE
B3aUMOJICHCTBUS OKCHJIOB
METaJUIOB M HEMETAUIOB C BOJIOM.
[Tonsitue «rumpoxkcunb». Peakiuu
3aMeIlIeHUs —B3auMOJICUCTBUE

BOALI C MeTauiamMu. Peakiuu
oOMeHa —THIPOJIN3 BEIIECTB.
JlaGopartopHsie OTIBITHI. 16.
[IpoxanuBanue Meau B IJIAMEHH
CIIUPTOBKHU. 17. 3aMelieHrne Meau B
pactBope xmopuma wMmeau  (II)
KEJIE30M.

[TpakTukym 1.
[Ipocrenimme
onepamuu
BEILIECTBOM.

1. IlpaBuna TeXHUKH OE30MACHOCTH
npu  pabore B XUMHYECKOM
kabunere. [Ipuemsr oOpareHus ¢
1abopaTopHbIM 000PYTOBAaHUEM H
HarpeBaTeIbHBIMU TIpuOOpamMu. 2.
HabGmronenus 3a n3aMeHEeHUSIMH,
IIPOUCXOIAIUMU c ropsien
CBEUOH, U UX ONKCcaHue (JOMaITHUN
SKCIIEPUMEHT). 3. AHaJIM3 NMOYBHI U

OOpamatorcs ¢ 7a00paTOPHBIM  OOOpPYAOBAHHEM H
HarpeBaTeIbHBIMA ~ MPUOOpPaMH B COOTBETCTBHH  C
NpaBWIaMH  TEXHUKA  O€30MacCHOCTH;  BBITIOJIHSIOT
npocTedinme mpuembl  paboTel ¢ JabopaTOPHBIM

000pyTI0BaHUEM 1a00paTOPHBIM IITaTUBOM;
CIIUPTOBKOM; HAONIOJAIOT 3a CBOHCTBAMHU BEIICCTB H
SIBIICHUSIMH, MPOUCXOISIIIUMU C BEIIECCTBAMU,

OIMCHIBATh XHUMHYECKUU OKCIICPUMCHT C IIOMOIIbBIO
CCTCCTBCHHOI'O A3bIKA M A3bIKA XHMMHUH, ACJTIAIOT BBIBOJbI
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BOJBI (JIOMAIIHUI SKCIIEPUMEHT). 4.
[Ipr3Haky XUMHUYECKUX pEeaKLun. 5.
[IpuroroBieHue pacTtBopa caxapa u
pacder ero MaccoBOM JOJU B
pacTtBope.

M0 pe3yJibTaTaM MPOBEACHHOTO >KCHEPUMEHTA; TOTOBST
pacTBOpbl € OIPENEJIEHHOM  MacCOBOW  JOJIEU
PAaCTBOPEHHOI'O BEIIECTBA U PACCUUTHIBAIOT MACCOBYIO
JIOJIF0 PACTBOPEHHOI'0 B HEM BELIECTBA.

PactBopeHue.
PactBOpHI.

CaoiicTBa pacTBOPOB
DIIEKTPOJIUTOB.

18

PactBopenue kak Gpusnko-
xumuueckuil npouecc. Ilonstue o
TUAPATaX U KPUCTAILIOTHIPATAX.

PactBopumocCTb. Kpussie
pPacTBOPUMOCTH KaK MOJEINb
3aBUCHUMOCTH pPacTBOPUMOCTHU
TBEPABIX BEILIECTB OT TEMIIEPATYPHI.
HacelleHHble, HEHACBILEHHBIE W
IIEPECHIILICHHBIC pPacTBOPBL.

3HayeHUE PACTBOPOB MJISI TPUPOJIbI
U celnbckoro xoasiictBa. lloHsaTne

00 AIEKTPOJIUTHUSCKOM
OUCCOLMALNH.  DJIEKTPOJIUTBl U
HEDJICKTPOJIUTHI. MexaHu3m
JTHACCOLMAIAN  DJIEKTPOJIMTOB €
pPa3IMYHBIM  XapaKTEpOM  CBS3U.
Crenenn AJIEKTPOJIUTHYECKON
nucconuanuu. CuiabHBIE U Cla0bIe
BIEKTPOJIUTHI. OcHOBHBIE
MOJIOKEHUS TEOPUHU

BHGKTpOHHTHLIeCKOﬁ AucCconuanmm.

N3y4aroT TOHATHS: «PACTBOP», «IJIEKTPOJIUTHYECKAsS
JACCOLIMALIUS»,  «IJEKTPOJUTBDY,  «HEDIJICKTPOIUTHI»,
«CTEMEHb UCCOLUAIUNY, «CUIIBHBIC DJICKTPOIUTHI»,
«cnmabble  DJIEKTPOIMUTBI»,  «KATHOHBI», «aHHUOHBIY,
«KHUCIIOTBD», «OCHOBAHUS», «COJIN», «UOHHBIE PEAKIUN,
«HECOJICOOpa3yIoIIMe  OKCUIBD»,  «CcoJeo0pasyroliue
OKCHUJIbI», «OCHOBHBIE OKCHUJbI», «KHCIOTHBIE OKCHIBI»,
«CpEIHUE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJINY,
«TE€HETHUYECKU U paI», «OKHUCIHUTENBHO-
BOCCTAHOBHTEJIbHbBIC peakium», «OKHUCITUTENDY,
«BOCCTAaHOBUTEIbY», «OKHCIEHHUE», «BOCCTAHOBIICHUE;
OMKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUYECKHI
MpoLIeCC; WUIIOCTPUPOBATh IPUMEPAMH  OCHOBHBIE
MOJIOKEHUS TEOPUHU DIEKTPOIUTUYECKON TUCCOLNALINY;
FEHETUYECKYK0  B3aMMOCBSI3b  MEXKJY  BEIIECTBAMHU
(mpocToe BEMIECTBO —OKCHUJI —THUIPOKCUIT —COJIb);
XapakTepu3yloT ~ 00mMe ~ XUMHYECKHE  CBOMCTBA
KUCJIOTHBIX U OCHOBHBIX OKCUJOB, KUCJIOT, OCHOBAHUH U
COJIEH C MO3ULUNA TEOPUH IIIEKTPOIUTHYECKOU
JIACCOLALINH; CYIIIHOCTh ANEKTPOIUTHUECKOU
JIACCOLIMALIMM BEIIECTB C KOBAJICHTHOM TOJSIPHOM H
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HNouHble  ypaBHEHUs  pPEaKLUU.
Peakiiun oOmeHa, wuaymme 110
koH1a. Knaccudukaius noHOB U UX
CBOMCTBA. Kucnaotsl, 150:¢
KJ1accuguKaIus. Jlncconmanust
KHCJIOT M HMX CBOWCTBA B CBETC
TEOPUU 3JIEKTPOJIUTUYECKON
aucconuanuv. MONEKyIsipHble U
MOHHBIC ypaBHEHUS peaKuil.
BzaumoneiictBue KHMCJIOT C
METaUIaMU.  DJIEKTPOXUMHUYECKUN
pan HaIpsKEHUN METaJIOB.
BzaumoneiicTBue KHUCJIOT C
OKCHJaMH METAaJIIOB.
BzaumoneiicTBue KHUCJIOT C
OCHOBaHUSIMH —peakuus
HeWTpanu3auuu. BzaumopeincTBue
KUciaoT ¢ coyiimu. Mcnonp3oBanme
TaOMUIBI ~ PACTBOPUMOCTH IS
XapaKTEePUCTUKHU XUMHYECKHUX
cBoiicTB KHCHOT. OcHOBaHMSA, HX
KJ1acCH(pUKaITHUI. Juccoumanus
OCHOBaHUM M MX CBOHCTBa B CBETC
TEOPUU AIEKTPOIUTHUECKOU
JUCCOLUALIAH. BzanmopeiicTBue
OCHOBaHUM C COJISIMM.
Ucnons3oBanue TaOJIAIIBI

VOHHOM XUMHWYECKOM CBA3BIO; CYIIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKUH; TMPUBOAUTH IPUMEPHI
pPEaKLMH, OATBEPKAAOIMX XUMUUECKUE CBONCTBA
KHCJIOTHBIX MU OCHOBHBIX OKCHJIOB, KHCIIOT,

OCHOBaHHM M COJIEM; CYILIECTBOBAHUE B3aUMOCBS3H
MEXJIY  OCHOBHBIMHU  KJlacCaMH  HEOPraHWYECKHX
BEILIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMHU TI0
«U3MEHEHUIO CTeNeHEU OKHCJICHUS AJICMEHTOB,
0o0pa3ymlIIMX pearupyrollre BeIIeCTBa»; COCTABIISIOT
YPaBHEHUSI DJICKTPOJUTHYECKOW THCCOUMALMU KHUCIOT,
OCHOBaHHM H COJIEA; MOJICKYJAPHBIE, TOJHBIE W
COKpAIllCHHbIE MOHHBIE YPABHEHUSI PEAKIHMI C y4aCTUEM
AJIEKTPOJIUTOB; YpaBHEHMUS OKMCJIUTEIILHO-
BOCCTAHOBUTEJBHBIX  PEAaKUHWH, HCIOJb3Yys  METOM
AJIEKTPOHHOTO OajaHca; YpaBHECHUSA peaxkiuu,
COOTBETCTBYIOIIMX IOCIEIOBATEILHOCTH («IETIOUKE)
MPEBPAILICHU HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB; OMNPENECIIAIOT OKUCIUTEIb W BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBJICHHME B  OKHCJIMTEJIBHO-
BOCCTaHOBHUTEJIbHBIX peaKkuusx; YCTaHABJIMBAIOT
MIPUYNHHO-CIICACTBEHHBIE CBSA3U: KJIACC BEIIECTBA
XMMHYECKHUE CBOMCTBA BEIIECTBA.
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pacTBOPUMOCTH TUISt
XapaKkTEePUCTUKHU XAUMHYECKUX
CBOMCTB OCHOBaHHUM.
BzaumoneiicTBue HIeJIoue C
okcugamMu HemertamioB. Comu, HuX
JMCCOLMAIIASl U CBOMCTBA B CBETC
TEOPUU 3JIEKTPOJIUTUYECKOU
JIACCOIIMAIIHH. BzaumoeiicTBue
cojiell ¢ MeTajllaMH, OCOOCHHOCTH
ATHUX peakuuii. Bzaumoencreue
coinert ¢ consmu. HMcnosb3oBaHue
TaOMUIBI ~ PACTBOPUMOCTH IS
XapaKTEPUCTUKNA XUMHUYECKUX
CBOIICTB COJIETA. O060011IEH1E
CBEJICHUM 00 OKCHJIaX, 1704
KlaccupuKaluu W CBOMCTBaXx.
I'enetndeckue psSapl MeTala U
HemeTauia. I'eHeTuueckass CBS3b
MEXJY KJIacCaMH HEOPraHUYeCKUX
BeniecTB. OKHUCINTENBHO-
BOCCTAHOBUTEJIbHbBIC pEeaKIuH.
OrnpeneneHue CTENEHEW OKHCICHUS
JUISL  DJIEMEHTOB,  00pa3yroIuX
BEILIECTBA pa3HbIX KJIaCCOB.
Peakuun  mMoHHOro oOOMeHa U
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaKiuu. OkucauTenb 51
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BOCCTAaHOBHUTEJb,  OKHCICHHE U
BOCCTAHOBJICHHUE.

CocraBienue YPaBHEHHUI
OKHUCJIMTENbHO-BOCCTAHOBUTEIIbHBIX
peakuuii METO10M 3IEKTPOHHOTO

OastaHca. CBolicTBa  MOPOCTHIX
BELIECTB —MEeTaJIJIOB u
HEMETAJIOB, KHUCIOT M coJied B
cBeTe OKHUCJIMTENIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIHI.

JlaGoparopHsie OTIBITHI. 18.
BzaumonenictBue pacTBOPOB
XJIOpUJla  HaTpusi W HHUTpaTa
cepebpa. 19. [Tonyuenue

HEPaCTBOPUMOI'O  THUJPOKCHUIIA H
B3aMMOJEHCTBHUE €T0 C KHCJIIOTaMH.
20. BzaumoencrBue

KHCIOT C  OCHoBaHHMAMH. 21.

B3auMmoneiictBue KHCJIOT C
OKCHUJIaMU METAJJIOB. 22.
BzaumoneiicTBue KHUCJIOT C
MeTtamnamMu. 23. BsamMmonencrBhe
KHCJIOT c COJISIMHU. 24.

BzaumoneiicTBue 1iejaouei Cc
KucjaoTtamMu. 25. Bs3amMmopaelncTBHe
IIeJI0Yer C OKCHJIaMHU HEMETaJIOB.
26. B3anmoieiicTBue IIeI09eH
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¢ comamu. 27. Ilomyuenune w
CBOMCTBA HEpPaCTBOPUMBIX
ocHoBaHuM. 28. B3aumonaeicTBHue
OCHOBHBIX OKCHJIOB C KHCJIOTaMH.
29. BsaumopaeiicTBHE OCHOBHBIX

OKCHJIOB C BOJIOH. 30.
Bzaumopeiictue KHUCJIOTHBIX
OKCHJIOB c [ICJIOYAMH. 31.
Bzaumopeiictue KHUCJIOTHBIX
OKCHJIOB C BOJIOH. 32.
BzaumoneiictBue coien C
kuciotamu. 33. BsamMmopaelicTBHe
coJiIer C HIEJIOYaMHU. 34.

B3auMmoneiictBue cojieil ¢ COJISIMH.
35. BzaumopeilicTBHE PpPacTBOPOB
coJIel ¢ MeTaJUIaMH.

[TpakTukym 2.
CaoiicTBa
pacTBOpPOB
AIEKTPOJIUTOB.

1.Monnsie peakiuu. 2. YcioBus
TEUCHUS  XUMHUYCCKHX  PEaKIHi
MEXIy PpPacTBOPAMH JJICKTPOJIUTOB
no konma. 3. CBoiicTBa KHCIIOT,
OCHOBaHHUM, OKCHIOB M coJich. 4.
Pemenne AKCTICPUMEHTATIBHBIX
3aJ1a4.

Obpamator ¢ nabopaTopHbiM  00OpYJIOBaHHUEM M
HarpeBaTeIbHBIMA ~ MPUOOpPaMH B COOTBETCTBHH  C
NpaBUJaMU  TEXHHUKH  O€30MaCHOCTH;  BBITOJHSIOT
NPOCTEHIIINE TIPUEMBbI OOpalieHus ¢ JabopaTOPHBIM

000pyTI0BaHUEM J1a00PaTOPHBIM IITaTUBOM,
CIIUPTOBKOM; HAOJIFO1aTh 32 CBOMCTBAMH BEIICCTB U
SIBJICHUSIMH, MPOUCXOISIITAMU C BeIECTBAMU;

OTMHUCHIBAIOT XUMHUYECKUUA OKCIEPUMEHT C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U sI3bIKA
XUMWH; JETIAI0T BBIBOJIBI IO pe3ysibTaTaM IMPOBEICHHOTO
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HKCTIIEPUMEHTA.

Uroro: 68
4acoB
9 kaacc -102 yaca ( 3uaca B HeJ1e110)
HaumenoBanue Kon- Conepxanue. OcHOBHbBIE BUIBI y4EOHOM
pa3niesioB U TeEM BO NEeATEIIbHOCTU
4acoB
Beenenne. O6mias 12 XapakTepucTuKa »3yieMeHTa 10 | Mcrnonap3yroT Ipu XapakTEpUCTUKE IPEBpaLICHUN

XapaKTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB 5
XUMHUYECKUX PEAKIIUI.
[Tepunognueckuit
3aKOH "
[Tepnonnueckas
CHCTEMa XMMHUYECKHX
3JIEMEHTOB
JI.1.MeHnneneeBa

ero MTOJIOKEHUIO B
[Tepnognueckoii CHUCTEME
XUMHUYECKHUX DJIEMEHTOB

. . MenneneeBa. CpoiicTBa
OKCHJIOB, KHCJIOT, OCHOBAaHHHN U
COJIEH B CBETE TEOPUU
BJICKTPOITUTHYECKON
JTHUCCOILMAIIUM U OKUCIICHUS
-BoccTaHoBieHusd. [lonstne o
MIEPEXOTHBIX AJIEMEHTAaX.
AmdorepHocTh. ['eHeTHUECKHIA
psaA  TEPEXOJHOTO  JIEMEHTA.
[lepuoanuueckuii 3aK0H U
[Tepnonnueckas CHUCTEMA
XUMu4eckux nsjemeHtoB JI. .

BEIIECTB TMOHATHUA: «XHMHYECKAs PEaKIUs», «pPeakKiuu
COEJIMHECHUS», «PEAKIIUU PA3I0KEHUI», «PEAKIIUU
oOmeHay, «peaKLuu 3aMeILCHUS», «peaKUnu
HEUTpaIU3aIum, «IK30TEPMUUECKUE peaxkuumny,
«OHJIOTEPMUYECKHUE PEAKIINH», «OOpATUMbIC PEAKITUN,
«HEOOpaTUMBbIC peaKUm, «OKHCIUTEIBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIUNY, KTOMOTEHHBIE PEAKIIUN),
«TE€TEPOTrCHHBIE PEAKIIUNY, «KATATUTUUECKUE PEAKIUN,
«HEKATAJIMTHUECKHUE  pEeaKIuu», «TEeIuIoBoM 3P ekt
XUMHYECKOU  pEeakUumn», «CKOPOCTh ~ XMMHMYECKOU
peaAKIUM», «KaTalu3aTop»; XapaKTePU3YIOT XHUMHYECKHUE
JIEMEHTHl 1—3-TO0 TMepuoJ0oB MO WX TIOJOXKCHHUIO B
[Iepuoguueckoil cucreme XuMuyeckux djaemMeHToB J. H.
MeHneneeBa;  XapakTEepU3YIOT  OOIIME  XUMUYECKHUE
CBOMCTBAa aM(OTEPHBIX OKCHUJOB W  THIPOKCHUJOB,
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Menneneena. XuMuyeckas
OpraHu3anus >KUBOU U HEXKUBOU
IpUpoAbl. XHUMHUYECKUH COCTaB
sSApa, MAaHTUU W 3€MHOW KOpBI.
XUMUYECKUE AJIEMEHTHI B
KJIIETKaX JKUBBIX OPraHU3MOB.
Makpo-u MHUKPODJIEMEHTBHI.
O0600111eH1E CBEACHU O

XUMUYECKHUX peaKusx.
Knaccudukanus XUMHAYECKHUX
peakiui 10 pa3IMYHbIM
MPU3HAKAM: «YHCJIO M COCTaB
pearupyronmx u o0pa3yronmxcs
BEIIIECTB», «TEIJIOBON 3P deKT»,

«HAMpaBJIEHUE, «U3MEHEHUE
CTEIEHEW OKHMCIICHUS 3JIEMEHTOB,
o0pasyronmx pearupyrorme
BEILECTBAY, «hazay,
«HCTOJIb30BAaHHUE KaTaau3aTopar.
[TonsiTne 0 CKOPOCTH
XUMH4eCKOU peakuuu. DakTopsl,
BIIMSIIOLLIHAE Ha CKOpPOCTH
XUMUYECKUX pEaKIIUH.

Karanusaropsl u KaTaJlns.
Nurunbutopsl. AHTHOKCHUAHTHI.
JlabGopaTopHBI€ OTBITHI.

1. [Tonyyenue rugpokcuaa

NPUBOJAT  NPUMEPHI  PEAKUUM,  MOATBEPKAAIOIINX
XUMUYECKHE  CBOMCTBa  aM(OTEpPHBIX  OKCUIOB U
TUJIPOKCUAOB;  JAIOT  XapaKTEPUCTUKY  XUMHYECKUX

peaknuii MO0 YHUCIAy M COCTaBYy HCXOJIHBIX BEIIECTB H
IIPOJYKTOB PEAKIIMH; TEITIOBOMY 3P (HEKTy; HampaBICHUIO
NIPOTEKAHUS PEAKIUU; M3MEHEHUIO CTCIICHEH OKHUCIICHHSI
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB;
yY4acTUIO KaTaiu3aTopa; HaOM0IalT U OITMCHIBAIOT
YPAaBHCHMS PEAKIUH MEXIy BEHICCTBAMHU C ITOMOIIBIO
CCTECTBCHHOT'O SI3bIKA M SI3bIKA XWMHH; MPOBOJIST OTBITHI,
TIOJITBEPKTAIONIUE XMUMHYCCKHUE CBOMCTBA aM(pOTEPHBIX
OKCUJOB W  THUAPOKCHJIOB;, 3aBUCHUMOCTh  CKOPOCTH
XUMHYECKOHW pPEaKIIMU OT Pa3IuIHBIX (PaKTOPOB
ONPENENSAIOT IeNIb YYCOHOU ACATCIBPHOCTH C IOMOIIBIO
VUHUTEISI W CaMOCTOSATEJIbHO, HWIIYyT CpPEICTBAa  ee
OCYIICCTBJICHHUS, paboTas IO IUIaHy, CBEPSIOT CBOM
JNEUCTBUS C LEIBI0O U MPU HEOOXOIUMOCTH HCIPABIISIOT
OMMOKK C TIOMOIIBIO YUYHTEISA W CaMOCTOSTEIbHO;
COCTaBIIIIOT AHHOTAIIMI0 TEKCTa; ONPEACIISIOT  BH/IbI
KJ1acCH(pUKAIUH.

56




IOIUHKa HW HCCICAOBAHHEC €TI0

CBOMCTB. 2.MopnenupoBaHue
IIOCTPOEHUSA ITepuoanueckon
CUCTEMBI XUMUYECKHUX

anemenToB JI. 1. Menpaeneena. 3.
3aMeIIeHne JKEJIe30M MEIu B
pactBope cynbbara meqau (II). 4.

3aBUCHUMOCTD CKOpPOCTH
XUMHUYECKOU peakiuu oT
IPUPOJIBI pearupyrommx
BEILIECTB Ha npumepe

B3aMMOJICMCTBUSL ~ KHUCJIOT  C
MeTamuiamMu. 5.  3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW pEeaKIHnH
OT KOHIEHTPALUH Pearupyromumx
BEILECTB HA

IpuMepe B3aUMOJICUCTBUS [IUHKA
C COJITHOM KHUCJIOTOW Pa3IWYHOMN

KOHLICHTPALINH.
6. 3aBUCHUMOCTD CKOpPOCTH
XUMHUYECKOU peakuuu oT
IJI0IIAa1 COIIPUKOCHOBEHMUS
pearupyrommx  Bewmecrs. 7.
MonaenupoBanue «KHUISIIIET O
cios». 8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU peakuuu oT
TEMIIEPATYPBI pearupyronmx
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BEILIECTB Ha npumepe
B3aUMOJICHCTBUS OKCHZA MEIu
(I) ¢ pactBOpoM  cepHO

KHUCJIOTBI pa3Iu4YHON
TeMrieparypsl. 9. Paznoxenue
nepokcuaa BOAOpOJA C

nomoIibio okcuaa mapraunia (IV)
u katanazel. 10. OOHapyxeHHe
KaTtaja3bl B HEKOTOPBIX
NULIEBBIX IPOJIYKTaXx. 11.
Nurubuposanue
B3aMMOJICUCTBUSI ~ KUCIOT  C
MeTaJIaMUd YPOTPOITUHOM.

MeTtanisl.

20

ITonoxxenue METAaJIJI0B B
[Tepnoguueckoii CHUCTEME
XUMu4eckux nsiementoB JI. .
Menneneena. MeTrammyeckas
KpUCTAJUIMYECKasi pelieTka Hu
MeTaIndecKas XAMHYECcKast
cBa3b.  OOmme  Qusnyeckue
cBoiicTBa MeTaiuioB. CrjiaBbl, UX
CBOMCTBA u 3Ha4YCHHUE.
XHUMHYECKHE CBOMCTBA

METaJIJIOB KaK BOCCTaHOBUTEIICH,
a TaKk)Xe B CBETE MX MOJIOXKCHUS B
BJICKTPOXUMHUYECKOM PSITY

Hcnonb3yloT Ipu XapaKTEPUCTUKE METAJIOB U UX

COCJIMHCHUN TIOHSTHUSA: «METAJUIbl», «PA] AKTUBHOCTHU
METAJIOBY, «IIEJIOYHBIE METAJIbI», «IIEI0YHO3EMEIbLHbIC
METaJUIb», HCMOJIb30BaTh HUX MPU  XapaKTEPUCTUKE
METAJUIOB;  JlaBaThb  XapaKTEPUCTHUKY  XUMHUYECKHUX
AJIEMEHTOB-METAJLJIOB o ux MOJI0KEHUIO B
[Iepunoguueckoil cucreme XuMuyeckux siaeMeHToB [l. H.
MenpgeneeBa; Ha3bIBAIOT COCIAWMHECHUS  METAUIOB U
COCTaBJISIIOT WX (OPMYJIBI TI0 HAa3BAaHUIO; XapaKTEPU3YIOT
CTpOCHHE, o0mue (PU3MYECKHe M XHUMHUYCSCKHE CBOHCTBA
IMPOCTBIX BEIICCTB-METAUIOB;, OOBSCHSIIOT 3aBHCHUMOCTH
CBOMCTB XMMHUYECKHX JJIEMEHTOB-METAIIJIOB M 00pa3yeMbIX
MMHU COCIUMHEHUM OT mnoyiokeHust B llepumomnyeckoit
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HaIpsKCHUN METaJIO0B.
Koppo3ust MeramioB u crnocoOsbl
O0opbObl ¢ Hel. Mertamnsl B
npupoge. OOmmue crnocodbbl ux
MOJTYYCHUSI.

O6mmas XapaKTepUCTUKA
MICJIOYHBIX METAUIOB. MeTasl
B npupojie. OOmue crnocoosl ux
nosydenus. CTpoeHue aTOMOB.
[IlenouHble MeTAILIBI —
MPOCTHIE BellecTBA. BakHenine
COCTMHEHUS IIEJTOYHBIX
METaJJIOB

—OKCHUJbI, TUIPOKCUIBI U COJIU
(x110puabl, KapOOHATHI,
CynbdaTsl, HUTpPATHI), ux
CBOMCTBA W IPUMECHEHHE B
HapOJIHOM Xo03sucTBe. Kanuiinbie

yIOOpeHUsI.

O6mas XapaKTEePUCTHKA
3JIEMEHTOB TJIABHOM TMOJATPYIIIIBI
II rpymmstL.

Ctpoenue aTOMOB.
[[lemouyHO3EMENBHBIE  METaJIbI
—TIIPOCThIE BEIIIECTBA.
Baxuenmue COCIMHEHHUS
IIEJTOYHO3EMENIBHBIX ~ METAJIJIOB

cucteMe xuMuueckux nsjaemMeHToB J[. . Menneneena;
OTHCHIBAIOT OOIIME XUMUYECKUE CBOMCTBA

METAJUIOB C TOMOIIBIO €CTECTBEHHOTO S3bIKA U SI3bIKA
XUMHH; COCTaBIISIIOT MOJIEKYJISIPHBIC YPAaBHEHHUSI pEaKIIUi,
XapakTEPU3YIOUIMX XUMHUYECKUE CBOMCTBA METAIIJIOB U UX
COEJIMHEHUM, a TAKXKE AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUSI; ypaBHEHUS
BJIEKTPOJUTUYECKON  JUCCOIMALMM;  MOJEKYJISIpHbIE,
MOJIHBIE U COKPAIICHHbIE MOHHBIE YPABHEHUSI PEAKIMM C
Y4aCTUEM DJICKTPOJIMTOB; YCTAHABIUBAIOT MPUUYUHHO-
CIEJCTBEHHBIC  CBSI3M  MEXKAYy CTPOCHHMEM  aToMa,
XUMUYECKON CBS3bI0, TUIOM KPUCTALIMYECKOW PEIIETKU
METAJIOB ¥ MX COCIMHEHUM, UX OOIIMMHU (PU3HUECKUMH U
XUMUYECKUMU CBOMCTBAMHU;

ONMUCBHIBAIOT ~ XUMHUYECKHE CBOWCTBA  LIEJOYHBIX U
HIEJI0OYHO3EMENBHBIX METAJIOB, a TAaKXE aJIOMUHUS U
kKejae3a M UX COCNUHEHUM C IMOMOUIbI0 €CTECTBEHHOTO
s3blKa W S3bIKA XHUMHH; BBITIOJNHSIOT, HAOIIONAIOT W
ONUCBHIBAIOT XUMUYECKHI AKCIEPUMEHT 1o
paclo3HaBaHUIO  BAXHEHIIMX  KAaTUOHOB  METAJIOB,
TUIPOKCUA-UOHOB; DKCIEPUMEHTAIIBHO HCCIIEAYIOT
CBOMCTBA METAJJIOB U UX COCIMHEHUM, PEIIAtOT
DKCHEPUMEHTAJbHbIE 33Jaud IO TeMe «MeTramiby;
ONMCHIBAIOT XUMHYECKUM OSKCIEPUMEHT C TOMOUIBIO
€CTECTBEHHOI'O A3bIKA U A3bIKA XUMUU; IPOBOASAT PaCUEThI
0 XUMUYECKUM (POopMyJiaM U ypaBHEHHSIM PEaKIni,
MPOTEKAOIIMNX C YYACTUEM METAJUIOB U UX COCAUHECHUM.
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—OKCHU/bl, THIPOKCHUIBI U COJIU
(x10puabl, KapOOHATHI, HUTPATHI,

cynbQaThl, dbocdatsr), ux
CBOWCTBA M IIPUMCHEHHUE B
HapOJHOM XO35MCTBE.
AJIOMUHU.

Crtpoenne aroma, pu3HUECKHE U
XUMHYECKUE CBOMCTBA MPOCTOIrO
BentecTBa. CoeTMHEHUS

ATIOMHUHUS —OKCHU] U
THAPOKCU], UX aM(OTepHBbIH
xapakrtep. Baxneimme couu
AIFOMUHUSL. IIpumenenue

QTIOMUHUSL M €r0 COCIMHEHUM.
Keneso.

Crpoenue aroma, (pusznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTOIO
BEIllECTBA. | €HETHUYECKUE PSIABI
Fe+2 u Fe+3 .Baxueitmue conu
Kene3a. 3HAUEHHUE JKeJie3a U €ro
COCJIMHCHUN Il TIPUPOABI U
HapOJHOI'O XO35KCTBA.
JlaGopaTopHBIE OIBITHI.

12. BzauMojeicTBUE pacTBOPOB
KUCJIOT U COJIEM C MeTajulaMH.
13.0O3HakoMIIeHHE C pygamMu
KeJesa. 14.  OxkpaimvBanue

paboTaloT M0 COCTABIEHHOMY IJIaHY, UCHOJb3YS

Hapsy C OCHOBHBIMM U JIOTIOJHUTEIBHBIE CPEACTBA; C
NOMOIIBIO YYMUTENS OTOMpAIOT Jid pElIeHUs Y4eOHBIX
3a1a4 HEO0OXO0IUMBIE cJ0BapH, SHUUKIIONEINH,
CIIPAaBOYHUKH, DJEKTPOHHBIE JHMCKH; COIOCTaBISIIOT U
oTOMparoT WHGOPMAIMIO, MOJYYEHHYIO U3 Pa3IU4HbIX
UCTOYHUKOB; MPEJCTaBISIOT B BHJE TaOJHIl, CXeM,
OTMOPHOIO KOHCIEKTa, B TOM 4YHUCJIE C IPUMEHEHUEM
cpeacts UKT; odbopMisioT CBOM MBICIM B YCTHOW U
NUCBMEHHOM peYd C Y4YeTOM CBOMX Yy4eOHBIX H
KU3HEHHBIX pEUYEBBIX CHUTyallMil, B TOM YHCIE C
npuMeHenneM cpencts MKT; cocTaBisioT peueHsuro Ha
TEKCT; OCYILIECTBIISIOT T0KA3aTEIbCTBO OT IIPOTUBHOTO.
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IIAMEHH  COJIIMH  IIEJIOYHBIX
MeTaninoB.  15.B3ammMopeiicTBue
Kasplus ¢ Bonou. 16.Ilonyuenue
TUAPOKCHUIA KaJIbLIUSA 5
HUCCJIEJOBAHUE €ro CBOMCTB. 17.
[Tomyuenue TUAPOKCHUIA
AJIIOMUHHUS M HCCICIOBAHUE €TI0
cBoiicTB. 18. BizaumonuenctBue
)Kese3a ¢ COJITHOM KucJIoTou. 19.
[TomyueHnune ruIPOKCHUIOB Kelie3a
(1) m (III) m wusydyeHue wux
CBOMCTB.

[TpakTukym 1 ) 1. OcymectBaenue 1enouyku | OOpamarTcs ¢ J1a0OpaTOpHBIM ~ 00OpyJAOBaHUEM U
CBolicTBa METaJJIOB U XUMHYECKUX TMpEeBpalleHuil. 2. | HarpeBaTelbHBIMM  NpUOOpaMU B COOTBETCTBUU  C
UX COCTMHEHUI. [Tonyyenue u CBOMCTBA | MpaBWJIaMU  TEXHUKH  OE30MaCHOCTH;  BBITIOJHSAIOT
CO€IMHEHUN METaJJIOB. 3. | mpocreiiie mpueMbl oOpamieHuss ¢ J1abopaTopHBIM
Pemenne  sKCnepUMEHTAIBHBIX | 000pYAOBaHHEM: JTa0OPATOPHBIM IITATUBOM, CITUPTOBKOW;
3aJlay  Ha pacro3HaBaHWE U | HAOMIOMAIOT 3a CBOMCTBAMHU BEIIECTB W  SIBICHUSMH,
MOJIy4€HHUE COCAMHEHUI MIPOUCXOIAIIMMHU C BEUIECTBAMU; OMUCHIBAIOT XUMUYECKUM
Merannos. OKCIIEPUMEHT C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WIIH
POAHOrO) SI3bIKA M SI3bIKA XMMHH; JEJNAIOT BBIBOJBI IO
pe3yabTaTaM NpOBEIEHHOTO YKCIIEPUMEHTA.
[IpOBOIAT 3KCIIEPUMEHTAIBHOE HCCIEAOBAHUE CBOWCTB
METaJIJIOB u ux COEIUHEHU, peuieHue
HKCIEPUMEHTAIBHBIX 3a7a4 0 TeMe «MeTauibDy.
Hemetannel. 38 Oo6mras xapakTepucTuka | crnonbs3yroT Ipu XapakKTEPUCTUKE METAIIOB U X
HEMETAJJIOB:  MOJIO)KEHWE B | COEJUHEHUM  TOHSTHSA:  «HEMETAJUIbl»,  «TaJOT€HbDY,
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ITepronnueckoi CUCTEME
XUMHYeCKUX snaemeHntoB J[. H.
MeHneieena, 0COOEHHOCTH
CTpOEHUs aTOMOB,
anekTpooTpunatesibHOCTh  (D0)
KaK Mepa «HEMETaJUIMYHOCTH,
pan  30.  Kpucramnmyeckoe
CTpPOEHUE HEMETAIIOB —

IPOCTHIX BEIIECTB. AJUIOTPOIHS.

dusuyeckue CBOMCTBa
HeMeTaJu10B. OTHOCHUTEILHOCTH
MMOHATUH «METaJLI» u
«HEMETALI.

Bopopona. Ilonoxxenue Bomopoaa
B  llepmomnueckont  cucreme
XuMuuYeckux snementoB J[. H.
MenpeneeBa. CTpoeHue atoma u
MOJICKYJIBI. duznyeckue U
XUMHUYECKHE CBOMCTBA BOJOPO/IA,
ero

MOJIYYEHHUE U IPUMECHEHHUE.

Boga. Crtpoenne  MONEKYIBI.
Bopoponnas xumuudeckast CBSI3b.

dusnyeckue CBOMCTBA  BOJBI.
AHoManun CBOMCTB BOJIBI.
Iunpodunbabie 1 THAPOGHOOHBIC
BCILCCTBA. XUMHYECKIE

«AJIOTPONIHBIE BHUJOU3MEHEHHS», <(GKECTKOCTh BOJBDY,
«BPEMEHHAsA KECTKOCTh BOJIbD», «IOCTOSIHHAsI KECTKOCTh
BOJIbI», «00IIast )KECTKOCTh BOJBDY; AAIOT XapaKTEPUCTUKY
XUMHYECKUX 3JIEMEHTOB-HEMETAIIOB MO UX MOJIOKEHUIO B
[Iepuoguueckoin cucreme XuMuyeckux 3iemMeHToB /[. .
MenpeneeBa; Ha3bIBAIOT COCIMHEHUS] HEMETAJIIIOB U
COCTaBJISIIOT UX (POPMYJIBI IO HA3BAHUIO; XapPAKTEPU3YIOT
cTpoeHue, olimue (PU3NUecKue U XMUMHUYECKHE CBONCTBA
MPOCTHIX BEIIECTB-HEMETAIIJIOB; OOBSCHSIOT 3aBUCUMOCTD
CBOICTB XUMHUUYECKUX  DJIEMEHTOB-HEMETAIIJIOB u
oOpazyeMbIX MMM coequHeHud oT mnonoxenus B I[IC;
OTIMCBHIBAIOT OOIIHME XUMUYECKUE CBOWCTBA HEMETAIJIOB C
IIOMOIIBK) €CTECTBEHHOI'O0 f3bIKA M S3bIKA XUMUU;
COCTaBJSIIOT ~ MOJIEKYJSIDHBIE ~ YpaBHEHMS  PEaKLui,
XapaKTEPU3YIOLIUX XUMUUYECKHME CBOWCTBA HEMETAJUIOB U
UX COCIWHEHUHM, a TaKXe OJJEKTPOHHbIE YpPaBHEHUS
IIPOLECCOB  OKUCJICHUSA-BOCCTAHOBJICHUS;  YpPaBHEHUSA
DIEKTPOJIUTUYECKOW  JUCCOLMALMM;  MOJIEKYJISIPHBIE,
IIOJIHBIE U COKPAILICHHBIE MOHHBIE YPAaBHEHUS PEAKLUMU C
Y4aCTHEM  DJIEKTPOJIMTOB; YCTAHABIMBAKOT IPUYUHHO-
CIEJACTBEHHBIC  CBSI3M  MEXAYy CTPOCHHMEM  aTroMa,
XUMHUYECKOU CBS3BIO, TUIIOM KPHUCTAJUIMYECKON PELIETKH
HEMETAJVIOB M UX COSIUHEHUH, NX OOIIMMHU (PU3NIECKIUMHU
U XMMHUYECKUMH CBOWCTBAMU; OIIMCHIBAIOT XUMHUUYECKUE
CBOMCTBA BOJIOPOJA, TAJIOTEHOB, KUCIOPOa, CEpPbI, a30Ta,
docdopa, rpaduta, anmasza, KpeMHHUS U UX COSTUHEHUN C
IIOMOIIBK) €CTECTBEHHOTO SI3bIKA M SI3bIKA XHWMUHU;
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CBOICTBA BOJBbI.

Kpyrosoport BoabI B
IIPUPOJIE. Bopoouncrka.
Anpanus BOJIbI. beITOBBIE

¢bunbTpbl. MUHEpanbHbIE
BOJbL. JlMCTHIINMIMpOBaHHAs BOJA,
€€ TOJIyYeHUE M MPUMEHECHHE.

O6mmas XapaKTepUCTUKA
raJIOreHoB.

Crpoenue artomoB. IIpocTeie
BEIIECTBA " OCHOBHBIC
COCIMHEHMs] ~ TaJOreHOB,  HX

cBoiictBa. Kparkue cBenenus o
xjope, Opome, drtope u Mone.
[IpyuMeHeHHE TaJlOT€eHOB W HX

COEIMHEHUN B HapOJHOM
XO35MCTBE.

Cepa. Ctpoenue aToMma,
aJIIOTPOIHS, CBOMCTBA 51
IPUMEHCHHE poMOnYeCcKOn

cepsl. Oxcunbl cepsl (IV) u

(VI), ux momyuyeHue, CBOMCTBa U
npumeHnenne. CepHasi KHCIOTa U
€e COJIM, WX MNPUMEHEHHUE B
HapOJAHOM XO35MCTBE.
[Ipon3BOACTBO CEPHOM KHUCIIOTHI.
A30T.

OMHUCHIBAIOT CHOCOOBI YCTPAaHEHHUS JKECTKOCTH BOJbI U
BBITIOJIHAIOT COOTBETCTBYIOLIUN UM XUMUYECKUN
AKCIIEPUMEHT; BBIMOJHSIIOT, HAOIIOMAIOT M OINKUCHIBAIOT
XUMUYECKUN HKCHEPUMEHT II0 PAClO3HABAaHUIO HOHOB
BOJIOpOJa M aMMOHUs, cynbdar-, kapOoOHAT-, CUIMKAT-,
docdar-,xnopun-, opoMu/I-, HOJUI-UOHOB;
AKCTIIEPUMEHTATIBHO UCCIEAYIOT CBOMCTBA METAIJIOB U

WX COCIMHCHUH, PEIIaloT SKCIIEPUMEHTAIbHbBIC 3aa4H 110
TeMe «Hemeramnmsiy; OMHCHIBAIOT XUMHUYECKUM
HKCTIIEPUMEHT C MOMOIIBI0O €CTECTBEHHOTO SI3bIKa M SI3bIKA
XUMUU; TIPOBOAAT pacyueThl 0 XUMUUYECKUM (popMysiaM U
YpaBHEHUSIM  PEAKIUHA, TMPOTEKAOIIUX C  y4acCTHEM
HEMETAJIJIOB U UX COCTMHEHUM.

OpraHU30BBIBAIOT Y4eOHOE B3aMOJIEHCTBHE B TPYIIIIE;
NOHUMAKOT TNPUYMHBI CBOETO Heycnmexa ¢ HaXoAsT
crocoObl BBIXOJA U3 OTOW CHUTyalldd; B JAHAIIOTE C
YUUTEJIEM Yy4YaTcs BhIpA0AThIBATh KPUTEPHUH OLIEHKH U
ONpENENATh CTENEHb YCIEIIHOCTH BBIMOJHEHHUS CBOEH

paboTel W pabOTBI BCEX, HCXOAS U3 HMMEIOIIUXCS
KPUTCPHEB, COBEPIICHCTBYIOT KPUTCPHH OILCHKH U
MOJIB3YIOTCSI WMH B XOJI€ OIICHKH U CaMOOIICHKH;

OTCTAaWBAIOT CBOK TOYKY 3pEHHS, aApryMEHTHUPYS €€;
CIYLIAIOT PYTUX, NBITAIOTCA MPUHUMATH JIPYTYIO TOUKY
3peHus, ObITh TOTOBBIM H3MEHHUTH CBOIO TOYKY 3pPCHUS,
OCYILIECTBIISITH KOCBEHHOE pa3aeauTenbHOe
JI0KA3aTeNIbCTBO.
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CrpoeHune aTtoma M MOJIEKYJIbI,
CBOWMCTBA IIPOCTOrO BEILIECTBA.
AMMUAK, CTPOCHHME, CBOICTBA,
noJiyyeHue u npuMmenenue. Conu
aMMOHHSI, WX CBOWCTBA W
npumenenne. Oxcuabl azota (II)
u (IV).AzotHas xkwuciora, ee
CBOICTBA u MIPUMCHCHHE.
Hutpatel 1 HUTPHTHI, TpoOJieMa
UX COJICPIKAHUS B
CEJIbCKOXO3SMCTBEHHON
TIPOTYKITUH. A3OTHBIC
ynoopenus. ®ocdop.

Crtpoenne aroma, auIOTPOIHS,
CBOICTBa ©0€JIOTO0 M KpPacHOTO
dochopa, u©UX  TNPUMEHECHHE.
OcHOBHbIE

coequHeHus: okcun dhochopa (V)
u  oprodochopHas  KHCIIOTAa,

docdarsr. docdopHbIe
yIOOpEHUSI.

VYraepoa. CtpoeHue  aroma,
aJI0TpONu, CBOWCTBA
MOIU(PUKAIINN, MIPUMEHEHHE.

Oxkcuasl yrinepoaa (I1) u (IV),
UX CBOWCTBA W NPUMEHECHUE.
KapOoHatel:  KaJbOHMT, coOJa,
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noTall, UX 3HAa4YeHUE B MPUPOE
U ’KU3HH YeJIOBEKa.

Kpemnuii. Crtpoenue  aroma,
KPUCTAJUIMYECKUN KPEMHUH, €T0
CBOICTBA M mpuMeHeHue. OKcua
kpemuaus (IV), ero mpupoaHbie
Pa3HOBUIHOCTH. CUIIMKAThL.
3HauCHUE COCIMHEHUN KPEMHUS
B JKMBOW W HEXHUBOW NPUPOJE.
[TonsiTue 0 CHJIMKATHOU
IIPOMBIIIJIEHHOCTH.
JlaGopaTopHBIE OIBITHI.

20. IlonyueHue u pacro3HaBaHue
Bojopona. 21. WccnenoBanue

MTOBEPXHOCTHOTO HaTSOKECHUS
BOJIBL. 22.PacTtBOpeHUE
nepMaHraHara KaJIus WA
MEIHOro Kymopoca B Boje. 23.
IMuaparamus 00€3BOKEHHOTO
cynppata  Mmemm  (II).  24.
HsroroBienue TMIICOBOTO

orneyvaTtka. 25. O3HaKOMJIEHHE C
KOJUICKIIUEH OBITOBBIX (PHUIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MHHEPAIbHOW BOJBL. 27.

KauectBennass  peakuus  Ha
rajgoreHu/I-UOHBI. 28.
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ITonyyenue u paclo3HaBaHUE
kuciopona. 29. 'openue cepbl Ha
BO3lyX€E U B  KHUCIOPOJIE.
30.CBoiicTBa pa30aBiIeHHOM
cepHoil kucnotel. 31. U3yuenue
CBOICTB aMMuaKa. 32.
PacniosnaBanue cosnert aMMOHMUS.
33. CsoiictBa pa30aBiieHHON
a30THOM KUCJIOTBL. 34,
BzaumonenicTBue
KOHIICHTPUPOBAHHOW  a30THOM
KUCJIOTBI ¢ Meapto. 35. T'opeHue
dbochopa Ha BO3AyXe U B
kuciopoae. 36. Pacno3nHaBanue
docdaros. 37. 'openue yris B
kuciopone. 38.  Ilomydenue
YTOJIBHOM KHUCJIOTBHl U HU3y4YCHUE
ee cmomctB. 39. [Ilepexon
KapOOHATOB B
ruapokapoonatsl.40.Paznoxenue
rugpokapobonarta Hatpus. 41.
[Tony4yeHrne KpeMHEBOUW KUCIOTHI
Y U3YUYCHUE €€ CBOMCTB.

[TpakTukym
CBoiicTBa
COCJIMHCHU I

1. Pemienune sKCriepruMeHTaIbHBIX
3agay o Tteme «lloarpynma
rajoreHoBy. 2. Pemenue

Oo6parmrarorcs

HarpeBaTCJIbHbBIMHU

ITpaBUIIAMU

c 1abopaToOpHBIM

TEXHUKH

0€30ITaCHOCTH;

000py/IOBaHHEM H
npudopaMu B  COOTBETCTBUH C

BBITIOJITHAIOT
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HEMCTAJIJIOB.

AKCIIEPUMEHTAIBHBIX 3aJad IO
teMe «lloarpynmna kuciopona.
3. Pemienue skcriepuMeHTaNIbHBIX
3agay 1o TeMe «lloarpymma
azoTay. 4. Pewenne
AKCIIEPUMEHTAIBHBIX 3aJad IO
teMme «lloarpynna yraepoma». S.
[Tonyuenwue, coOupanue u
pacro3HaBaHUE ra3os.

IpoCTeHIIe TMpUEeMbl OOpallleHUs C Ja0OpaTOPHBIM
o0opyaoBaHUEM: JTaOOPATOPHBIM IITATUBOM, CIIUPTOBKOM;
HaOIOJAI0T 3a CBOMCTBAMM BEHIECTB M SIBJICHUSIMH,
MPOUCXOSAIIUMHU c BEIECTBAMU; OMKCHIBAIOT
XUMUYECKUN DKCIIEPUMEHT C TOMOIIBI0 €CTeCTBEHHOTO
(pycCKOro WJIM POJIHOTO) sI3bIKA U SI3bIKA XUMUH; JICTAIOT
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.
HaGaronaroT 3a cBolicTBaMM HEMETAJUIOB, UX COEIMHEHUI
U SIBIICHUSIMU, TIPOUCXOIAIIUMH C HUMHU.

O0o001IeHe  3HAHUU
M0 XHUMHH 3a KypcC
OCHOBHOM IIKOJIBL.
[Tonroroska x '1A.

14

[Tepunoanueckuit 3aKOH u
[Tepnonnueckas cucTeMa
XUMHUYECKHUX 3JIEMEHTOB /1.

. MenneneeBa. @DOusnueckuu
CMBICI  TOPSAKOBOTO  HOMEpa
3JIEMEHTA, HOMEPOB INEpUOJIA U
rpymmbl. 3aKOHOMEPHOCTH
VU3MEHEHMSI CBOWCTB 3JIEMEHTOB U
UX COCOMHEHUN B MEPUOAAX U
rpynmax B CBETE MPEACTABICHUN
O CTPOCHHUHU aTOMOB 3JIEMEHTOB.
3HayeHue EPUOJUIECKOTO
3aKOHa. Buabl  XMMHYECKHX
CBSI3€U M TUIIbI KPUCTAIIMYECKUX
pEIIETOK. B3aumocss3b
CTPOCHMSI M CBOMCTB BEIIECTB.
Kiaccudukanms XUMHYECKUX

CucremMaTu3npyroT, OTPadaTHIBAIOT MOJYYCHHBIC HABBIKH,
MPEACTaBISAIOT HH(OPMAIIUIO IO TEME.
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peaxuui o pa3IuYHBIM
npu3HakaMm (YUCIO M COCTaB
pearupyromnmx 1 o0pa3yromuxcs
BELIECTB; HAIMYHE

IpaHulbl paszaena ¢asz; TerIoBou
addeKT;, H3MEHEHHE CTemneHel

OKHCJICHUA dTOMOB;
HCITIOJIb30BAHHC KaTaJIu3aTopa,
HaIIpaBJICHUC HpOTeKaHI/IH).

CKOpOCTh XMMUUYECKUX pEaKIui
U (haKTOPHI, BIUSIONINE Ha HEe.
O6paTuMoCTh XUMHYECKUX
peakiuii U CcrocoObl CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI.
IIpocThie M CIOXXHBIE BEIIECTBA.
MerTajiel 1 HeMeTaJlIbI.
I'enetnyeckue psapl  MeTalia,
HEMeTa/ula W IEePeXOJHOTO
Metaiia. OKCUIBI U THIAPOKCUIBI

(ocHOBaHUH, KHCJIOTBHI,
am(poTepHBIE THAPOKCHUIBI),
COJIH. Hx COCTaB,

KJaccuuKanms u oO1ue
XUMHUYECKHE CBOWCTBA B CBETE
TEOpUU AIEKTPOIATUYECKOU
JIACCOLIMALINH.
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Hroro: 102
yaca

Ili1anupyembie pe3yabTAaThl OCBOEHUA YUeOHOH MPOrpaMMBbl.

OCHOBHBIC TTIOHATHSI XUMUH (VDOBCHB ATOMHO-MOJICKYJIAPHBIX HDC}ICTaBHGHHﬁ).

BbINYCKHUK HAYYUTCS:

* ONIUCHIBATH CBOMCTBA TBép}IBIX, KUAKUX, I‘213006pa3HI)IX BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

¢ XapaKTCPpHU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJINBATh ITPUYNHHO -CJIICACTBCHHBIC CBA3HU MCIKIY
JaHHBIMHU XApPAKTCPHUCTHUKAMH BCUICCTBA,

¢ PACKpPBIBATb CMBICJI OCHOBHBIX XUMHUUYCCKUX TIOHSITUI «aTOM», «KMOJICKYJIa», «XAMHYECKUI QJICMCHT», KIIPOCTOC BCUICCTBO»,
«CJIOJKHOC BCUICCTBO», «KBAJICHTHOCTB», UCITIOJIb3Y 3HAKOBYIO CUCTEMY XUMHUHU,

* n300pakaTh COCTaB MPOCTEUIIIUX BEIIECTB C TOMOIIBI0 XUMUUYECKUX (DOPMYI M CYITHOCTh XUMUUYECKUX PEAKIIUNA C TTOMOIIBIO
XUMHUYECKUX YPABHEHHUI;

¢ BBIYUCJEATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJEIPHYIO MACChI BCHICCTB, a4 TAKIKC MAaCCOBYIO JOJIO XUMHUYCCKOI'O 3JICMCHTA B
COCIUMHCHUAX OJIs1 OLCHKH UX HpaKTH‘{eCKOﬁ 3HAaYUMOCTH,

¢ CpaBHHUBATLH I10 COCTABY OKCHAbI, OCHOBAHMA, KUCJIOThI, COJIH;

° KHaCCH(bHHHpOBaTB OKCHAbI 1 OCHOBAaHMUI I10 CBOﬁCTBaM, KHCJIOTBI KU COJIM I10 COCTAaBY,
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* OIMCHIBATH COCTaB, CBOMCTBA U 3HAYCHHE (B IPUPO/IC U MPAKTUICCKON JEATSIHHOCTH YEIOBEKAa) MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ BOAOPOA;

® J1aBaTb CPABHUTCIBbHYIO XapaKTCPUCTUKY XUMHUUCCKUX DJICMCHTOB 1 Ba)KHEMIIINX COGI[I/IHGHI/Iﬁ €CTECTBECHHBIX CEMECIHCTB
IMICJIOYHBIX MCTAJIJIOB U I'aJIOT'CHOB,

* MOJIL30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM M XUMHUYECKOHN TTOCYI0M;

¢ IIPOBOJAUTH HCCIIOKHBIC XUMHUYCCKUC OIIBITHI U Ha6JIIO}ICHI/I$I 3a U3MCHEHUSIMM CBOMCTB BCUICCTB B ITPOLCCCE UX HpeBpaﬂleHHﬁ;
CO6JIIO}IaTI) ImpaBujia TCXHUKHU 0e30IMacCHOCTH IIpU IIPpOBCACHUU Ha6HIO)IeHI/II>JI N OIIBITOB,

¢ pa3iin4daTh 3KCIICPUMCHTAJIBHO KUCJIIOThI U HIéJIO‘{I/I, MMOJIb3YyACh HHAUKATOPAMU,; OCO3HABATH HGO6XO}II/IMOCTB CO6HI-O,ZICHI/I$I MCp
0e301acHOCTH IIpu O6paHIGHI/II/I C KUCJIOTaMH U IICJIIOYaMHU.

BEINYCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS

* TPaMOTHO OOpaIaThCs C BEIIECTBAMH B TTOBCEITHEBHOM JKM3HH,
* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHUS TTPaBUJT DKOJIOTUUECKH OE3011aCHOTO TIOBEACHHUS B OKPYIKAIOIICH IPUPOTHON Cpejie;

* IOHUMAaTh CMBICT U HEOOXOAUMOCTb COOTFOZICHUS MPEINMUCAHUH, TIPeJIaraeéMbIX B HHCTPYKIIHMAX 110 UCTIOJIB30BAHUIO JICKAPCTB,
CpeACTB OBITOBOM XUMHUHU U JIP.;

* HCTIOJIH30BATh MPUOOPETEHHBIEC KIIFOUEBBIE KOMIIETEHTHOCTH TIPH BBHITIOTHEHUH MCCIIEIOBATEIHCKUX MPOEKTOB M0 U3YYCHHIO
CBOMCTB, CIOCOOOB IMOJTYYEHHUS U pACTIO3HABAHUS BEILIECTB;
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* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, UCIOJb3YS CPEACTBA YCTHOM M MHUChbMEHHON KOMMYHHUKALMU MIPH paboTe ¢
TEKCTaMU y4eOHHKA U TIONOJHUTEIBbHON IUTEpaTypoil, ClIPaBOYHBIMU TAOIHMIIAMH, POSBISATH TOTOBHOCTH K YBRKEHHUIO HHOM
TOUYKH 3pEHUS IPU 00CYX ACHUU PE3YyJIbTaTOB BHIIOJHEHHON pabOThI;

* 00BEKTUBHO OIICHUBATh WH(OPMAIIUIO O BEIIECTBAX U XUMUUYECKHUX MPOoIlleccax, KPpUTUIECKU OTHOCUTHCS K MCEBAOHAYYHOMN
uH(pOpMaIINK, HETOOPOCOBECTHON peKIaMe, Kacarollencsi HCIOIb30BaHUs PA3TUYHBIX BELIECTB.

Ileproanueckuii 3aK0H M IIeproandecKkas cucteMa XuMuuecknx 3jeMeHToB JI. . MenneneeBa. CTpoeHHE BEIISCTBA.

BbINYCKHUK HAYYUTCS:

® KﬂaCCI/I(l)I/IIII/IpOBaTL XUMHUYCCKUC 3JICMCHTHI Ha MCTAJIJIbl, HCMCTAJUJIbI, 3JICMCHTDBI, OKCHUIbI U THAPOKCHUABI KOTOPBIX aM(bOTepHBI,

U MHCPTHBIC 3JICMCHTHIL (1“21351) AJI1 OCO3HAHUA BAKHOCTHU YIIOPAJOYCHHOCTH HAYYHBIX 3HaHHﬁ;
¢ PACKpPBIBATb CMBICJI IICPHUOJNICCKOTO 3aKOHA ,H n. MGHHGHGGBa;
¢ OIMUCBIBATH U XaPaKTCPU30BATb Ta6JII/ILIHy1-O (1)0pMy HepI/IOIII/I‘IGCKOﬁ CHUCTCMbI XUMHNYCCKUX 3JICMCHTOB,

¢ XapaKTCPHU30BaThb COCTAB ATOMHBIX AJCP U PACIIPCACIICHUC YUCJIA 3JICKTPOHOB I10 3JICKTPOHHBIM CJIO0AM ATOMOB XUMHWYCCKHUX
9JICMCHTOB MAJIbIX IICPUOIO0B HCpHOHquCKOﬁ CHUCTCMBI, a4 TAKKC KaJIUid U KaJIbIIUA,

* pa3nuyaTh BUJbl XUMHYECKOU CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOISPHYIO U METAIUIMYECKYIO;
* n300pakaTh SIEKTPOHHO-UOHHBIE (POPMYITBI BEIIECTB, 00PA30BAHHBIX XUMUYECKUMHU CBSI3SIMHU Pa3HOTO BU/IA;

* BBISABIISITh 3aBUCUMOCThH CBOMCTB BCHICCTB OT CTPOCHHUA NX KPHUCTATIIINICCKHUX peHIéTOKI HNOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
MCTAJININYCCKHUX,
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* XapaKTEPU30BaTh XMMHUYCCKHE JIEMEHTHI M X COCTMHCHHSI HA OCHOBE TIOJIOKEHUS AJICMEHTOB B MIEPUOMYECCKON CHCTEME U
OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

¢ OIIMChIBATHL OCHOBHLIC 3TAllbl OTKPBITHA I[ n. MCHI[@JIGCBBIM MNEPUOANICCKOTO 3aKOHA U HepHOI[I/I‘IGCKOﬁ CHUCTEMbI XUMHNYCCKHUX
QJICMCHTOB, )XM3Hb U MHOI‘006p8,3HyIO HAaYYHYIO ACATCIIBHOCTD y‘léHOI‘O;

* XapaKTEepU30BaATh HAYYHOE U MUPOBO33PEHUECKOE 3HAUYECHHUE IEPUOJUYECKOT0 3aKOHA U MEPUOANUYECKON CUCTEMbI XUMUYECKUX
aneMmeHToB JI. 1. MeHnaeneena;

* 0CO3HABATh HaYYHbIE OTKPBITUA KaK PE3yJbTAT JITUTEIIbHBIX HAOIIOIEHUH, OTIBITOB, HAYYHOU MOJIEMUKH, IPEOIOICHHUS
TPYAHOCTEN U COMHEHMM.

BEINYCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCSI

¢ OCO3HABATh 3HAUYCHUC TCOPCTUICCKUX 3HAHUM JJIA HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA,
¢ OIMUCBIBATH U3YUCHHLIC 00BEKTHI KaK CUCTCMBI, IIPUMCHAA JIOTUKY CUCTCMHOTI'O aHAJIN34a,

¢ IIPUMCHATDH 3HAHHA O 3aKOHOMCPHOCTAX HGpHOI{H‘-I@CKOﬁ CUCTEMBI XUMHNYCCKUX 3JICMCHTOB IJIA OOBSICHEHHS U IMpCABUACHUA
CBOMCTB KOHKPCTHBIX BCIIICCTB,

* pa3BUBaTh HHGHOPMAITMOHHYIO KOMIIETEHTHOCTD MTOCPEICTBOM YTITyOJIeHUSI 3HAHUM 00 UCTOPUHU CTAHOBIICHUS] XUMUYECKON
HayKH, €€ OCHOBHBIX MOHSATUM, IEPUOJUYECKOTO 3aKOHA KaK OJTHOT0 U3 BaXKHEHIITUX 3aKOHOB MPUPOIbI, 4 TAKKE O COBPEMEHHBIX
JTOCTH>KEHUSIX HAYKU U TEXHUKHU.

Muoroobdpaszne XUMHYECKUX PEAKITHH.

BBIHVCKHI/IK HAay4YHUTCA.
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* OOBICHSATH CYTb XUMHUUYCCKHUX IMPOUCCCOB U UX IMTPUHIUITUAIBHOC OTJINYNC OT (1)I/I3I/I‘I€CKI/IX;
® Ha3bIBATb MPHU3HAKH U YCJIOBHA IIPOTCKAHUA XUMHUUCCKUX peaKuHﬁ;

* YCTaHABJIMBATh MPUHAJICIKHOCTh XUMHUUECKON PEaKIMK K ONPEICIEHHOMY TUITY 110 OJTHOMY U3 KJIacCHU()PUKAIIMOHHBIX
MPU3HAKOB: 1) MO YKCITy M COCTaBY UCXOJIHBIX BEIIECTB U MPOIYKTOB PeaKIu (peakiy COCAUHEHUS, Pa3IOKEHUs, 3aMEeICHUS
¥ 00MeHa); 2) 1O BBIJCIICHUIO WM MOTJIONIECHUIO TEIIOTHI (PEaKIiu 3K30TEPMUICCKUE U SHIOTEPMHUECKHUE); 3) 10 N3MEHEHUIO
CTETNEHEHW OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB (PEaKIMi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) IO 0OPAaTUMOCTHU TMpoliecca
(peakiuu 0OpaTUMbIe U HEOOPATUMBIC);

¢* Ha3bIBAaTb (1)aKTOpI)I, BJIMATOIINEC HA CKOPOCTb XUMHWYCCKHUX pCaKHHﬁ;
¢ Ha3bIBATb q)aKTopLI, BJIMATOMINMC Ha CMCIICHNC XUMHYCCKOT'O PAaBHOBCCHUA,

¢ COCTABJATDb YPAaBHCHUA BHGKTpOHHTHqGCKOﬁ Aucconuanun KHUCJIOT, II.ICJIO“ICﬁ, COHGﬁ; ITOJIHBIC 1 COKpaHIéHHLIG HMOHHBIC
YpaBHCHHA peaKuHﬁ 06MCHa; YpaBHCHHA OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ;

* POTHO3UPOBATH MPOTYKTHI XUMHUYECKHUX PEAKIHiA 10 PopMyIamM/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONMPEACISATh UCXOIHBIC
BelecTBa o popMmysaamM/Ha3BaHUSM MMPOAYKTOB PEAKITUH;

* COCTaBJISITh YPABHEHUSI PEAKIIUNA, COOTBETCTBYIOUIUX MOCIEI0BATEIbHOCTH («ILIETIOUKEY) MPEBPAILLICHUN HEOPTraHUYECKUX
BEILIECTB Pa3JIMYHBIX KIJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUU XUMHUYECKOU pEaKINu;
* IPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA;

® ONpCACATb XapaKTCP CPCAbl BOAHLIX PACTBOPOB KHUCIIOT U IHGHO‘—ICﬁ 10 N3MCHCHHUIO OKPACKH MHAUKATOPOB,
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* IPOBOJHUTH KAYCCTBCHHBIC PCAKIIUH, ITIOATBCPIKAAIOIINC HAJIUYIHUC B BOAHBIX paCTBOPAaxX BCIICCTB OTACIbHBIX KATHUOHOB U
AHHOHOB.

BbBINYCKHUK ITOJYYUT BO3MOXKHOCTh HAYYUTHCS

¢ COCTABJATH MOJICKYJIIPHBIC U ITOJIHBIC NOHHBIC YPABHCHUS 110 COKpaIJ_IéHHBIM HOHHBIM YPAaBHCHUSM,

¢ IIPUBOOUTH IIPUMCPHI peaKquI, MNOATBCPKAAOMIUX CYIICCTBOBAHNUEC B3daUMOCBA3U MCIKAY OCHOBHBIMHU KJIaCCaMU
HCOPTraHNYCCKUX BCUICCTB,

¢ IIPOTHO3UPOBATH PC3YJIbTAThI BOSHGﬁCTBHH Pa3JINIHbIX (I)aKTOpOB Ha UIBMCHCHHC CKOPOCTHU XUMHUYECKOU PCaKIINH;
¢ IIPOTHO3UPOBATH PC3YJIbTAThI BOSHGﬁCTBHH Pa3JINIHbIX (I)aKTOpOB Ha CMCIICHHUC XUMHWYCCKOT'O PABHOBCCHA.

MHOFOO6D&3HG BCIIICCTB.

BeINYCKHUK HAYYUTCS:

* OIpEEATh MPUHAJICKHOCTh HEOPTAHNYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIIT: METAJUIBl U HEMETAILIBI,
OKCHJIbl, OCHOBAHMSI, KHUCJIOThI, COJIM;

¢ COCTaBJIAATDb (1)0pMYJ'II)I BCIICCTB I10 NX HA3BAHUAM,
® onpecaciATb BAJICHTHOCTD U CTCIICHb OKUCJICHHA 3JICMCHTOB B BCIICCTBAX;

* COCTaBJIAThH (HOPMYJIBI HEOPTAHUUYECKUX COCTMHEHHI 110 BaJICHTHOCTSAM M CTETICHSIM OKHCIICHUS DJIEMEHTOB, a TAaKXKe 3apsiaM
MOHOB, YKa3aHHBIM B Ta0JIMIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;
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* OOBICHSATH 3aKOHOMCPHOCTHU U3MCHCHMUA (I)I/ISI/I‘IGCKI/IX U XUMHUYECKUX CBOMCTB IMPOCTBIX BCIICCTB (MCT&J’IJ’IOB u HCMCT&J’IJ’IOB) )51
HUX BBICHIHNX OKCHIOOB, O6pa3OBaHHBIX QJIEMCHTAMHU BTOPOI'o U TPETHETO IICPUOAOB,

¢ Ha3bIBaTh O6H_[I/Ie XHUMHUYECKHE CBOMCTBA, XapaKTECPHBIC JJIA TPYIII OKCUAOB: KHCJIOTHBIX OCHOBHBIX, aM(OTEPHBIX;
b 2 2 5

* Ha3bIBaTh OOIME XUMUUYECKUE CBOMCTBA, XapaKTePHbIE JJIsl KAKIOT0 U3 KJIACCOB HEOPTraHUYECKUX BEIIECTB: KUCIIOT,
OCHOBAHMU, COJICH;

* IPUBOJUTH IPUMEPHI PEAKIIUNA, MOATBEPKIAIOIIUX XUMAUYECKUE CBOMCTBA HEOPTaHMYECKUX BEILIECTB: OKCUJIOB, KUCIIOT,
OCHOBAHMU U COJICH;

¢ onpeaciATb BEICCTBO-OKUCIIUTECIIb U BCHICCTBO-BOCCTAHOBUTCIIb B OKHCIIMTCIIBHO-BOCCTAHOBUTCIILHBIX PCAKIUAX,
* COCTaBJIATH OKUCIUTEILHO-BOCCTAHOBUTEILHBIM OajIaHC (I[JIH HN3Y4YCHHBIX peaKuHﬁ) 110 MPCAJIOKCHHBIM CXCMaM pCaKHI/Iﬁ;
¢ IIPOBOJUTH Ha60paTOpHLIC OIIBITHI, ITIOATBCPIKAAOIINC XUMHNYCCKHUC CBOMCTBAa OCHOBHBIX KJIaCCOB HCOPraHNYCCKNX BCUICCTB,

* POBOJIUTH JTAOOPATOPHBIE OIBITHI 110 TOTYUYSHHUIO U COOMPAHHIO Ta3000pa3HbBIX BEIIECTB: BOJAOPO/IA, KHCIOPOa, YIIIEKUCIOTO
rasa, aMMHMaka; COCTaBJISITh YPABHEHUsI COOTBETCTBYIOIIUX PEAKIIUH.

BI)IHVCKHI/IK TIOJIVUHUT BO3MOXHOCTHb HAYVUHUTHCA .

¢ IIPOTHO3UPOBATh XUMHNYCCKHUC CBOMCTBA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHHUA,

¢ IIPOTHO3UPOBATH CITOCOOHOCTD BCIICCTBA IIPOABJIATE OKHCIUTCIIBHBIC NI BOCCTAHOBUTCIILHBIC CBOMCTBA C y‘-IéTOM CTEIICHEH
OKHCJICHUA 3JICMCHTOB, BXOJAIIHX B €I'0 COCTAaB,

* BBISBJIATH CYIIECTBOBAHUE FT€HETUYECKON B3aUMOCBSI3M MEXY BEIIECTBAMM B PSY: MPOCTOE BEMECTBO — OKCUJ —
TUJIPOKCHU]T — COJIb;
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* XapaKTEepHU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

* IPUBOAUTH MPUMEPHI YPaBHEHUN peaKLUid, JeKaIUX B OCHOBE MPOMBILIUIEHHBIX CIIOCOOOB MOJTyYEHUsI aMMHAaKa, CEpHON
KHCJIOTBI, YyI'yHA U CTaJIH;

¢ OIIMChIBATDb (I)I/ISI/I‘IGCKI/IG N XUMHUYCCKUC MTPOLECCHI, ABIAIOMHUCCA YaCTbIO KPYroBOpPOTa BEIICCTB B IIPUPOAC,

¢ OPTaHHU30BbLIBATH, ITPOBOAUTH YHCHHUYCCKUC MTPOCKTHI 110 HCCIICAOBAHUTIO CBOMCTB BCHUICCTB, UMCIOIINX BAKHOC ITPAKTHYCCKOC
3HA4YCHUC.

YueOHO- MeTOAMYECKOEe H MATEPHAJIbHO -TeXHHUECKoe o0ecneueHmne

Jlutepatypa a1 yuuTeJif:

Knaura mansa yaurens. 9 knacc (aBropsl O. C. I'abpuensy, . I'. OctpoymoB).

KontponbHbie 1 ipoBepouHbie paboThl. 8 kinacc (aBropsl O. C. ['abpuensH u 1p.).

KonTtponbsubie u npoBepouHsie padboThl. 9 kiace (aBropel O. C. 'abpuenss u ap.).

Metonunueckoe nocobue. 8—9 kiaccol (aBTopsl O. C. 'abpuensn, A. B. Smrykosa).

Metonunueckoe nocodue. 7 kinacce (aBropsl O. C. IN'abpuensn, . A. [llunapesa).

Meronuueckoe nocodbue. 8—9 kmaccol (aBTopsl O. C. 'abpuensn, A. B. Surykosa).

Hacronpnas knura yunrend. 8 kiacc (aBropsl O. C. I'abpuensin, H. [1. BockoOolinnkoBa, A. B. furykosa).

[Mpaktukym. 7 xnacc (aBtopst O. C. I'abpuensH, U. B. Akcenosa).
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Terpanp Ay 1a6OpaTOPHBIX OMBITOB U MpakTUYeckux padoT. 8 knacc (aBropel O. C. ['abpuensn, A. B. SAmykosa).
Tetpans Ay 1a60paTOPHBIX OMBITOB U MpakTUdeckux padoT 9 knacc (aBropsl O. C. ['abpuensn, A. B. Surykosa).
XuMus B TecTax, 3ajavax, ynpaxseHusx. 8—9 kiaccol (aBtopsl O. C. I'abpuensn, H. I1. BockoboiinukoBa).
XUMHUYECKU dKcTiepuMeHT B 1mikoiie. 8 kiacce (aBropel O. C. I'abpuensu, H. H. Pynos, B. . TonakyHoB).

XuMus B TecTax, 3ajavax, ynpaxsenusax. 8—9 kiaccel (aBTopsl O. C. I'abpuensin, H. I1. BockoboiinukoBa).
XUMHUYECKUN dKcTiepuMeHT B mikoiie. 9 kinacce (aBropel O. C. ['abpuensH u ap.).

Jluteparypa sl y4aumxcsi:

Pa6ouas tetpanp. 9 kiacc (aBropsl O. C. 'abpuensn, C.A. Ciaakos).

Pabouas Terpaas. 8 kimacc (aBropsl O. C. 'abpuensH, C.A. Cnaakos).

PaGouas terpanp. 7 knacc (aBtopsl O. C. 'abpuensy, ['. A. [llunapesa).

Xumus. Broansiit kype. 7 knacc. [lponeaeBrudeckuit kypce (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, A. K. AxneOunun).
Xumus. 8 kinace. Yueonuk (aBrop O. C. ['abpuernsin).

Xumus. 8 Kjaacc. DIEKTPOHHOE MYJIbTUMEIUMHOE U3JaHuE.

Xumus. 9 knacc. Yuebnuk (aBrop O. C. I'abpuensin).

Xumus. 9 kjnacc. DNEKTPOHHOE MYJIbTUMEIUMHOE U3aHuE.

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchl 1 UHTEepHeET pecypchbl:
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Opranunueckas xumus. 10-11 knaccel.

Xumus. 8-11 knaccel. BupryansHas nabopatopusi.
Xumus. 8-11 xmaccel.(bubanoTeka 3.H.11.).

Xumus 9 knace (3 CD)

Xumusg obmiast 1 Heopranuueckas. 10 -11 xmaccol.
Xumusg aiist Beex -XXI: Pemenue 3aga4. CaMOy4uTENb.
bonwmas suuuknoneaus Kupuina u Medoaus. /2006 r./
bonwsmas suuuknoneaus Kuprmina u Medonaus. /2005 r.
Xumus u XKuszabs —XXI Bek http://www.hij.ru

["azeta «XuMus» U calT M1 yauTels «5 uay Ha ypok xumumy» http://him.1september.ru

ChemNet: mopran GpyHIaMEHTAILHOIO XUMUYECKOro odpasosanus http://www.chemnet.ru
AJIXUMUK: caiit JI.IO. Anuk6eposoithttp://www.alhimik.ru

OcHOBBI XUMUU: 00pa30BATENbHBIN CANT JIJIS IIKOJIBHUKOB U CTYJEHTOB http://www.hemi.nsu.ru
Xumust B OTKpbITOM KOJuTepke http://www.chemistry.ru

WebElements: onaliH-cripaBOYHHK XUMUYIECKUX teMeHToB http://webelements.narod.ru

benok u Bce o Hem B Omosioruu u xumuw http://belok-s.narod.ru
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http://him.1september.ru/

Buptyanenas xumuueckas mkosa http://maratakm.narod.ru
3aHMMAaTeNIbHAs XUMHS: BCe 0 MeTaiuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kabuner xumuu: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru
MarepuajibHO —TeXHHYECKOe o0ecrneyeHme.

HatypanbHbie 00BEKTHI:

Kosutekiuu MuHepasioB ¥ TOPHBIX TTOPOT;

MeTanioB U CIUIaBOB;

MuHepanbHBIX yI00peHUN;

[TnacTmacc, kKay4yKoB, BOJIOKOH.

XVUMHUYECKHUE PEAKTUBBI U MAaTEPHAIIBI:

Haubonee yacto ucnonb3yemsie :

D)IIpocTeie BelecTBa: Meb, HATPUH ,KaJIbIIUN, MarHUW, *KeEJI€30, IUHK;
2)okcunbl: Mmeau(||),kanpius, xenesa(|||),Mmaraus;

3)KHCIIOTHI: cepHasi, COJISTHAs, a30THAS;

4)ocHOBaHUS -TUAPOKCUABI: HATPHUS, KaNbLHs,25%--Hbli1 BOAHBIA pacTBOp aMMHAKa;



S)comu:  xmopuabl  Hatpus,  menu(||),amomunusg,  okenesa(|||);HuTparel  Kajus,  HaTpus, cepebpa;  cynb(arbl
menu(||),»xene3a(||),xemne3a(|||),aMMOHUS; HOAUT KaTusi, OpOMUJT HATPUS,

6)opraHu4ecKkue COeTMHEHMSI: ITAHOJ, YKCYCHasl KHCJIOTa, METHIIOBBII OpaHKeBbIH, (DeHON(PTaICHH, JTaKMYC.

XuMuueckas J]a60paT0pHa51 mocynaa, arraparsl U HpI/I60pBIZ HpI/I60pBI JJIs pa6OTBI C ra3aMy; allllapaThbl U HpI/I60pBI JJIs1 OIIBITOB C
TBCPABIMU, KUJIKUMHU BCUICCTBAMHU, HU3MCPHUTCIIbHBLIC HpI/I60pBI Hu HpI/ICHOCO6J'I€HI/I$I JJIs1 BBIITIOJTHCHUA OIIBITOB, CTCKIIAHHaAA H
mracTMaccoBaid 1nmocyaa u HpI/ICHOCO6JI€HI/I$I IJIA TIPOBEACHUS OIIBLITOB.

Monenu:

HaGops! Mojesieit aToMOB ISl COCTaBJICHUS MIAPOCTEPIKHEBBIX MOJIeNIe MOJIEKYT;

Kpucramnmyeckne pemeTku coien.

VYyeOHbIe mocOOUS Ha TIeYaTHOM ocHOBe: [lepuoandeckas cuctemMa xumuueckux 3nmemeHToB JI.1.Menneneena;

TaOJMIla pacTBOPUMOCTH KHCIIOT, OCHOBAaHHUM COJICH; aJrOPUTMBI 1O XapaKTEPUCTUKE XUMHUYECKUX DJIEMEHTOB, XHMHUYECKHUX
pEaAKIIUH.
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