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INOACHUTEJIBHASA 3ATINCKA

Pabouast mporpamma mo XMMHM OCHOBHOTO O0IIIer0 0O0pa3oBaHUs pa3paboTaHa B COOTBETCTBHUH C
TpeOboBaHUsIMU OOHOBJIEHHOTO DeaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa
ocHoBHOro 061ero oopazoanust (PI'OC OOO0) u ¢ yu€rom DenepanbHON OCHOBHON 00pa30BaTeIbHOM
porpamMmbl OCHOBHOTO ob1iero oopazoanus (POOIT O00), a Takxke

o OenepanbHOro 3akoHa ot 29 nexadbps 2012 roma Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
Oeaepaunn» (C IBMEHEHHUSIMU U JONIOTHEHUSIMU );

L] HOp}II[Ka opraHu3anvi " OCYHICCTBJIICHUA 06pa3OBaTean01>'1 ACATCIIBHOCTH IIO OCHOBHBIM
00111600pa30BaTEeIbHBIM MMPOTPaMMaM - 00pa30BaTEIbHBIM MMPOTPaMMaM HavyaIbHOTO OOIIEro, OCHOBHOTO
o0miero u cpemaHero ooOmero oOpa3oBaHMs, YTB. MpHKazoM MuHHcTepcTBa mpocBeuieHuss PD ot
22.03.2021 Nel 15;

e QenepalbHOTO TOCYJApCTBEHHOTO  O0Opa30BaTENBbHOIO  CTaHIapTa OCHOBHOTO  OOIIEro

oOpazoBanus (yrBepxkaeH IIpukazom Munucrepcra npocsemienus P® ot 31 mas 2021 r. Ne 287 «O6
yTBEpKACHUH (eaepalbHOr0 ToCyJapCTBEHHOr0 00pa3oBaTeNIbHOTO CTaHAApTa OCHOBHOTO 0O0IIEro
00pazoBaHUN);

e [Ipukaza MunnpocBemienuss Poccum ot 18.07.2022 N 568 "O BHeceHMM U3MEHEHHI B
dbenepanbHBIi  TOCYIApCTBEHHBIM 00pa3OBaTENbHBIA CTaHAAPT OCHOBHOTO o0O0mero oOpa3oBaHus,
YTBEPKJICHHBIN nprkazom MunuctepcTBa npocsemenuss Poccuiickoit @enepanuu ot 31 mag 2021 r. N
287";

e [Ipukaza MunuctepctBa npocsemeHuss PO 16.11.2022 N 993"06 yrBepxkaeHuu (enepanbHOi
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus";

e [Ipukaza Munnpocsemenuss Poccun ot 21.09.2022 N 858 "OO6 yrBepxkaeHuu (HheaepaabHOTO
nepeyHsi y4eOHHMKOB, TOMYUICHHBIX K HCIOJIb30BAaHUIO MPHU peah3allii MMEIOIIUX TOCydapCTBEHHYIO
AKKpEAUTAIMI0 00pa30BaTEebHBIX MPOrpaMM HAYaJIBHOTO OOIIET0, OCHOBHOTO OOIIEro, CpPEIHEro
oOmiero oOpa3oBaHMsI OpraHU3alMSIMH, OCYLIECTBISIOMIUMU O00pa30BaTENbHYIO JEATEIbHOCTh U
YCTaHOBJICHUS MPEEIbHOTO CPOKA MCIOIb30BaHUS UCKIIOYEHHBIX YUeOHUKOB";

e [Ipuka3 MunuctepctBa npocseuienus Poccun ot 21.09.2022 N 858 «O06 yrBepxaenuu Iopsiaka
dbopMupoBaHus QenepalbHOTO TEPEeYHs AIEKTPOHHBIX O00Pa30BATEIBHBIX PECYPCOB, AOMYIIEHHBIX K
WCIIONIb30BAHUIO TIPU peaM3alliil HMEIOIIUX TOCYJApCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX
pOrpaMM HavaabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00IIero oopa3oBaHus»;

e [locTaHoBienusi ['maBHOro rocyaapCTBEHHOro caHutapHoro Bpauya Poccuiickoir denepanuu ot
28.09.2020 1. Ne 28 «OO6 ytBepxknenun canutapHbix mnpaswn CII 2.4. 3648-20 «CanutapHO-
SMUAEMHOJIOTHYECKHE TPeOOBaHMS K OpraHu3alusIM BOCHUTaHUS U OOy4eHHs, OTJbIXa U 0370POBIICHUS
JIETEH U MOJIOACKI );

e KoHuemnuu npenojnaBaHus y4yeOHOTO mpeamera «XHMHs» B 00pa30BaTENbHBIX YUPEHKICHUIX
Poccuiickoit @enepannu, peanu3yomux OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI;

® [IpaBOYCTaHaBJIMBAIOIIMX JOKYMEHTOB U JIOKAJIbHBIX HOpMAaTUBHBIX akToB MAOQOY «Jlunei

«Comnsipucy;

e VYcraBa MAOY «Jluueit «Conspucy;

e OCHOBHOW 00pa3oBaTENIBHOW MPOrpaMMbl OCHOBHOTO o001iero ob6pazoBanus MAOY «Jluneit
«Conspucy.

e [Iporpammsl pazsutust MAOY «JIuuein «Coisipucy;

e [Iporpammsel Bocniutanust MAOY «JIunein «Comnspucy.

[IporpamMma HampaBieHa Ha (POPMHPOBAHHE ECTECTBEHHO-HAYYHOW TPAMOTHOCTH YYAIllUXCS U
OpPTaHM3aIMI0 M3yYeHUs OWOJOTMH Ha JACSITeTbHOCTHONH OCHOBe. B mporpamMMe ydYWTBHIBArOTCS



BO3MOXHOCTH Tpeamera B peanusauuu TpeboBanuit @I'OC OOO k miaHUpPyEeMbIM, JTUYHOCTHBIM H
METaINpeIMETHBIM pe3yjIbTaTaM OOYy4eHUs, a TAK)KE pealn3alus MEeXIPEAMETHBIX CBSA3EH €CTeCTBEHHO-
HaYYHBIX y4eOHBIX MPEMETOB HAa YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl.

B nporpamme onpenensitoTcss OCHOBHBIE 1I€TU U3Y4YeHUs OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOLIETO
0o0pa30oBaHus, IUIAHUPYEMbIE DPE3YyJbTaThl OCBOCHMSI Kypca XUMHM: JMYHOCTHBIC, METANpeIMETHbIC,
IpEIMETHBIE.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA «XUMUS»

VYueOHbIl npeaMeT «XUMHUS» CIIOCOOCTBYET peau3aiii BO3MOXKHOCTEH JJII CaMOpa3BUTHS H
dbopMupoOBaHUS KyJNbTYyp JIUYHOCTH, €€ o0med (yHKIMOHATBLHOW T'PAaMOTHOCTH; BHOCHUT BKIJIaJ B
dbopMupOBaHNUE MBIIUIEHUS U TBOPUYECKHUX CIIOCOOHOCTEW MOJPOCTKOB, HABBIKOB MX CaAMOCTOSITENILHOMN
y4eOHOM AESITeNTbHOCTH , SKCIEPUMEHTAIBHBIX M HCCIEN0BATENbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK M B MPOPECCHOHATBHON NIEATEIHHOCTH; 3HAKOMHUT CO CIEIU(DUKONH HAYIHOTO
MBIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsila HAa €IMHCTBO MPUPOJBI M YEIOBEKA, SBIISICTCS
OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHWHM €CTECTBEHHO-HAYYHOH TPAMOTHOCTH IOJPOCTKOB;
croco6cTByeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPO/IE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHuE MIKOJILHUKOB.

Hazpannble HampaBieHuss B OOy4eHMHM XMMHU oOecredyMBaroTcsl creun(ukoi conepskaHus
npeaMeTa, KOTOPbIN SBJISeTCS MeIarorn4ecky aJloNTUPOBAaHHBIM OTpaKeHHEe 0a30BOM HAyKHM XMMHU Ha
ONPENIETICHHOM 3Talle €€ pa3BUTHS.

CrtpykTypa comepkaHus mpeaMera chopMupoBaHa Ha OCHOBE CHCTEMHOTO TMOAXO0Ja K €e
nuzyuenuto. CopepkaHue CKJIaJbIBACTCS U3 CUCTEMbI MOHSATUNH O XMMHUYECKOM 3JIEMEHTE M BEILECTBE U
CUCTEMBI MTOHATHI 0 XUMUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHIIHITY
MOCJIEIOBATEILHOTO PA3BUTHUsI 3HAHWUA HA OCHOBE TEOPETUUYECKHX MPEJCTABICHUNA PAa3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS, ypoBHs Ilepmonnueckoro 3akoHa
J. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XWMHH, YUEHHS O CTPOCHHHM aTOMa U XUMHUYECKOM CBS3U.
Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M OCMBICICHHBIX
(dakToOB, pa3BUBAIOTCS IOCJIEIOBAaTEIbHO OT OJHOTO YPOBHS K JPYroMy, BBINONHSS (YHKIUU
OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U
MOJIyYEHUS] U3YYaEMbIX BEILIECTB.

Takass opraHu3amusi COAEpKaHHUS Kypca CIIOCOOCTBYET TMPEICTABICHHIO XUMHUYECKOU
COCTABJISAIONICH Hay4YHOW KApTHHBI MUpa B JIOTUKE €€ CUCTEeMHOM Mpupoabl. Tem caMbiM oOecrieunBaeTcs
BO3MOXXHOCTh (OPMHUPOBaHUS y OOYYaIONIMXCS IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U
METO/IaM MO3HaHUs B HayKe. Ba)kKHO Tak)ke 3aMETUTh, YTO OCBOCHHE COJEPKAHMS Kypca MPOUCXOIUT C
MIPUBJICUCHUEM 3HAHUHN U3 paHee M3YyUYECHHBIX KypcoB: «Okpyxaromuii Mupy», «buonorus. 5-6 knacce» u
«EcrecTBo3HaHue 5-6 kiacey.



HEJIX YYEBHOTI'O IIPE/IMETA «XUMMUSD»

[enssMu M3yyeHHsI XMMUU Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHUs SBISIOTCS:

- (opMupoBaHHE MHTEIIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEJIbHOMY IPHUHATUIO DPEUIEHUH, CIIOCOOHOM aJanTHpOBATBCA K OBICTPO
MEHSIOIUMCS YCIOBHAM KU3HU;

- HampaBJICHHOCTh OOYyYEHHUS Ha CUCTEMaTHYeCKOe MPHOOIIEHUE YYAIIMXCS K CaMOCTOSTEIbHON
MIO3HABATEJIBHOM JEATEIIbHOCTH, HAYYHBIM METO/IaM MO3HaHUA, (POPMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

- obecrieueHue YCJIOBUH, CIIOCOOCTBYIOHNIMX NpUOOpPETEHUIO OOYYaroIMMHCS  OIBITa
pa3HOOOpa3HOW JEATENIBHOCTH, II03HAHWA M CaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOLINX YHUBEPCAIIbHOE 3HaYCHUE JUISl Pa3IMYHbIX BUJOB AEATEIbHOCTH;

- (hopMupoBaHNE YMEHUI OOBACHATH U OLIEHUBATh SIBJICHUS OKPY’KAIOIIEr0 MUpa HA OCHOBaHUU
3HAHUU U OIBITA, NOJYYEHHBIX IIPU NU3YYCHUN XUMHUH;

- (¢opmupoBaHHE Yy OOYyYalOIUXCSd TYMAaHHUCTUYECKHX OTHOIIEHHH, MMOHMMAaHUS IEHHOCTU
XUMHUYECKHX 3HAHUH 17151 BBIPAOOTKH SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYHOBOM
JEATENIBHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3[J0POBBS ¥ OKPY>KAIOILEH IPUPOTHON Cpenbl;

- pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOGHHS OOIIEUEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHpOQHis H
HaIlpaBJIEHHOCTH JalbHEHIIEro 0O0yYEeHHUS.

JlocTmkenue menei odecrneunBaetcs pemeHueM cieayrommx 3AJAY:

- IOKa3aTb OOYy4arolMMCS, YTO M3YyYEHME XUMHUHM HEOOXOAMMO [Uli TOHUMAaHUSA 3aKOHOB
IPUPOIBI; TPEHEOPEKEHUS 3aKOHAMH IIPUPOBI BEIET K BOSHUKHOBEHHIO TTIO0AJIBHBIX YKOJOTHYECKUX U
CBIPBEBBIX MPOOJIEM COBPEMEHHOTO OOIECTBA, KOTOPBIE HETMOCPEACTBEHHO CBA3aHBI C SKOHOMUYECKHM
pa3BUTHEM I'OCY1apCTBa;

- OCBOGHHE 3HaHMH O MHOrooOpa3uu Tell, OOBEKTOB M SBICHHH MPHUPOIBI, MX MPOCTEUIIEH
KJaccu(UKalMU, CBSI3M JKMBOM M HEXUBOW MPUPOIBI, 00 HU3MEHEHHAX NPUPOAHOM cpenbl IoA
BO3JICHICTBHEM YEIOBEKA;

- OBJIAJICHHE €CTECTBEHHOHAYYHBIMH YMEHHSIMM MPOBOJIUTH HAONIOIEHMS, ONbITHI, U3MEPEHMUS,
OIUCBIBATH UX PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

- pa3BUTHE MHTEpeca K MpOolecCcy MO3HAHUS, UHTEIUIEKTYyaJIbHbIX M TBOPUECKUX CIIOCOOHOCTEH,
HEOOXOIUMBIX Il IOHUMAaHUS 3HAYUMOCTH XMMUHU B3aHMMOCBSI3U €€ C IPYTMMU HayKaMH, TOTPEOHOCTH
CaMOCTOSITENIHO TPUOOPETaTh 3HAHMUS;

- BOCIIUTaHME OTHOUICHUS K XHMHHM Kak K OJHOMY U3 (YHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA U DIIEMEHTY OOIIEYEeNIOBEYECKOW KYJIbTYpPhl, MOJOKUTEIBHOIO 3SMOIMOHAIBHOTO
LIEHHOCTHOTO OTHOILEHUS K IPUPOAE, CTPEMIICHUE IEHCTBOBATh B OKPYKAIOIIEH CPelle B COOTBETCTBUU C
9KOJIOTMYECKUMHU HOPMaMHU MOBEACHUS, COOI0AATh 3J0POBbIM 00pa3 KU3HHU;

- IpPUMEHEHHE IOJIyYEHHBIX 3HAHUM M yMEHUH [uid 0€30I1aCHOTO HCIOJIb30BAHUS BELIECTB B
IIOBCCIHEBHOM JKW3HU, MPEAYNPEKICHUS SBICHUM, HAHOCAIIUX BpEX 3I0POBBI0 YEJIOBEKA U
OKpYXalollleu cpere.



MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YHEBHOM IIJIAHE

JlaHHas mporpaMMa IMpeaycMaTpuBaeT U3yYyeHHe XUMUU B 00bEMe 68 JacoB 3a roj oOyueHus: u3
pacuéra 2 yac B Heaenro. B TeMaTHuecKoM IIaHMPOBAaHUM INpeilaracTcs pe3epB BPEMEHM, KOTOPBIN

YUUTCIIb MOKCT UCII0JIB30BATh IO CBOCMY YCMOTPCHUIO.

PacnipesiesieHre 9acoB MPOUCXOAUT CIASAYIOIIAM 00pa3oM:

I'ox n kaacc KoauuecTBoO KoauuecTBoO Bcero yacos 3a
00y4eHust YacoB B HeJeJII0 Y4eOHbIX HeleJIb y4eOHbIii Ioj
8 Kiracc 2 34 (33) 68
9 knacc 2 34 (33) 68
PaGouas mporpamma  of0ecneyeHa  COOTBETCTBYHOIIMM  NporpaMme  y4eOHO-

METOAUICCKHUM KOMILVICKCOM:

o Xuwmus: 8 kiacc: yue6. [Tocobue s o6meodpazosat. opranuzanmii /O.C.
I'abpuensn, U.I'. Octpoymos, C. A. CnankoB.— M.: [Ipocsemenue, 2018. — 175 c.
o Xumus: 9 knacc: yue6. [Tocobue s o6meoopazosat. opranuzanmii /O.C.
I'abpuensn, U.I'. Octpoymos, C. A. CnankoB.— M.: [Ipocsemenue, 2018. — 223 c.
HNucTpymenTapuii A olleHMBAaHHUS Pe3yJbTATOB: YCTHBIE OTBETHI, IPAKTUYECKHUE U
nabopaTopHble paboThI, TBOpUECKUE pabOTHI, y4acTHuE B KOHKYpcaxX, KOH(pEepeHLIUsX U ap.
HUcnoab3yemble mneaarormueckue TexHosormu: HWKT, 3mopoBwsecOeperaromas,

IIPOEKTHAsl, WIPOBas, HCCIEAOBATENbCKAs, NPOOJIEMHas, TEXHOJIOIMH JUCTAHIMOHHOTO
oOydeHust (o HEOOXOIUMOCTH).

Cornacno ®enepanbHOM OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO OOIIEro
obopazoBanust MAOY «Jluneit «Consgpuc» s TPOBEACHUS KOHTPOJS YCBOCHUS
IIPOrPaMMHOT0 MaTepuaa MpeayCMOTPEHBI BUIbI KOHTPOJISL.

Pacnpenenenne BUIOB KOHTPOJIS IPOUCXOAUT CIEAYIOMINUM 00pazoMm:

KoJunyecTBo pador
Bua konTpoJs
8 kiacc 9 knacc
Bxonnas nuargoctuka 0 1
[IpomexyTrouHas arTectanus 3a 1 noiayroaue 1 1
[TpomexxyTouHast (MTOrOBas) aTTeCTANM 33 yIeOHBIH TO 1 1
Tekymue KOHTPOJIBHBIE pa0OTHI 1 1
HTorosoe KoJIM4eCTBO KOHTPOJIbHBIX PadoT 32 y4eOHbIil 3 4
roJ




COJEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XUMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B )KU3HU 4YellOBEKa. XUMHUS B CHCTEME HayK. Tena U BelecTBa.
®dusnyueckue CBOKMCTBA BELIECTB. ArperaTHoe coctosinue BeulecTB. [loHATHE 0 MeToAaxX MO3HAHUS B
xumun. YncTteie BemecTBa U cMecu. CrocoObl pa3/iesieHuscMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.

[IpocThie U clIoXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckass popmyna. BageHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeulecTB. OTHOCUTENBbHAsE aTOMHasi macca. OTHOCHUTENbHASI MOJIEKYJIsipHas Macca. MaccoBast
JIOJISI XHMHUYECKOT'0 3JICMEHTA B COCAUHCHUM.

KonuuectBo BemectBa. Monb. MossipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl M YHCIIa
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo popMynam XUMHUECKUX COSTUHEHUH.

OuU3NYECKNE U XUMUYECKHUE SIBJICHUSI. XUMHYECKasi peakiusi U €€ MpU3HaKU. 3aKOH COXPaHEHUsI
MaccChl BEIIECTB. XWUMHUUYECKHe ypaBHeHHs. Kimaccupukamuss XMMHYECKUX peakiuil (COeTuHEHUS,
pa3noKeHus1, 3aMeIIeHHsI, 0OMEHa).

Xumuueckuii 5Kcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW IOCYAOH, MpaBuiamMu paboThl B JabopaTopuu U HpuéMamu
oOparneHus ¢ 1adopaTopHBIM 000PYIOBAaHUEM, H3yUEHUE U ONMUCaHNE QU3HUECKUX CBOMCTB 00Pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMo/eHNEe (U3NYecKuX (TUTaBIIEHWE BOCKA, TasHUE JIbJa, pacTHpaHUe
caxapa B CTyIKe, KMIICHUE W KOHJECHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBIEHWH, HAOIIOJCHHE M ONUCAHHE
MPU3HAKOBIPOTEKAHUS XUMHUECKUX peaklnii (pa3iokeHne caxapa, B3auMOICCTBUE CEPHON KUCIOTHI
¢ xyopuaoM Oapus, pasznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOIEHCTBHE Kelie3a C
pactBopom conu Menu (II), m3yuenume crocoGoB pasmeneHus cMmeceidl (C TOMOIIBI0 Mar”uTa,
¢bunbTpoBaHKe, BBIAPUBAHHUE, MUCTUIUIALUSA, XpoMaTorpadus), MpoBelIeHUE OYHUCTKH MOBAPEHHOU
CONiM, HaOJIOJIEHWE M OIHMCAaHUE pe3ylbTaTOB IPOBEACHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXPAaHEHHUS MACChl, CO3JaH1e MOJIETIE MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3znyx — cmech razoB. Cocras Bo3ayxa. Kuciopon — anemeHT u npocroe BemiecTBo. Haxoxnenue
KHACJIOpO/a B TMpHpoJe, (PHU3UYECKHEe U XHMHUYECKHE CBoicTBa (peakuuu ropeHus). OKcumipl.
[Ipumenenne xuciopoaa. CrocoObl MONyuYeHUS KHUCIOPOJAB Ja00paTOPUU U MPOMBIIIICHHOCTH.
Kpyrosopot kucnopoza B mpupoje. O30H — aJuIOTPOINHAs MOJU(PHUKAIHMS KUCIOPOAA.

TennoBoir  »pdexkr XuMHUUECKOW peakiud, TEPMOXHUMHUYECKHE ypaBHEHHUS, 0OK30- U
SHJIOTEPMHUUYECKHE peaklinH. TOIIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3AyXa, YCUICHUE TaPHUKOBOTO
addekra, pa3pylieHrne 030HOBOTO CIIOSL.

Bopmopon — snemeHT u npocroe BemiecTBo. HaxoxxaeHue Bomopona B npupone, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oy4YeHus. Kuciors u comm.

MossipHblii 00bEM Ta30B. Pacy€Thl O XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacwlieHHblE U
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTh BemecTB B BoJe. MaccoBasi 40Jis BEUIECTBAB pPacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHOBaHus. Poib pacTBOpOB B MPUPOAE U B KU3HU YEJIOBEKA.
KpyroBopoT Boabl B Ipupo€e. 3arps3HEHUE TPUPOAHBIX BOA. OXpaHau OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanmss  Heopranmdeckux  coemuHeHuil. Oxcunpl.  Krnaccudukamus  OKCHIIOB:
cojeoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(oOTepHble) H HecojeoOpasyromue. HomeHknarypa



OKCcHA0B. DU3HUECKHE U XUMUYECKUE CBOMCTBA OKCHIOB. [1oydeHre OKCHUIOB.

OcHoBanus. Knaccupukanmst OcHOBaHW: MIENOYM ¥ HEPACTBOPUMBIE  OCHOBAHWSL.
Homenknatrypa ocHoBaHuil. ®dusnueckue W XUMHUYECKHME CBOWMCTBa OCHOBaHMHU. [lomyuenue
OCHOBAaHMH.

Kucnorel. Kmaccudukanms xuciaor. Homenkmatypa kucior. ®dusnueckue W XUMHUUYECKHE
cBorcTBa KUCHOT. Panx akrusHoctu metaios H.H. bexerosa. [lonyuenue Kucior.

Comu. Homenknatypa coseid. Duznueckue M XHUMHUYECKHE CBOMCTBA COJICH.

[Tonydenue coseid.
['eneTnyeckas CBA3b MEXAY KjaccaMy HEOPraHUYECKUX COSAUHEHUH.

Xumuueckuii 5kcnepumenm:

KaueCTBEHHOE OIpEJeNIeHne COJIepKaHus KHCIOpoJa B BO3JAyXe, MOJyuyeHue, coOupaHue,
pacmo3HaBaHME W M3yUYEHUE CBOMCTB KHUCIOpOJa, HAOJIOEHUE B3aUMOJICHCTBUSL BEILECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W TpEeKpalleHusi ropeHust (mokapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB M ONMHUCaHHE WX CBOWCTB, MOJy4YeHHUE, coOMpaHHe, paclo3HaBaHHE U U3yYEHUE
CBOMCTB BoOJOpoAa (ropeHue), B3auMozeciicTBue Bojopoaa ¢ okcuaoMm Menu (II) (Bo3mokHO
WCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HaOMOeHNE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJIb,
UCClIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHS BEILECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBJICHUE
pacTBOpPOB € OMNPENEIEHHON MacCOBOM M0JI€ pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTaulaMi (HaTpUeM M KaibIlieM) (BO3MOXKHO HCIIOJb30BaHUE BHUICOMATEPUAJIOB), MCCIEIOBAaHUE
00pa3l0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJICHUE W3MEHEHHUS OKPaCKU
MH/IMKATOPOB B PACTBOpax KUCIOT W UIenoueil, u3ydeHne B3aumozencteus oxcupa menu (II) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCJIOT C METAJUIaMU, pEaKUUd HEWTpalIu3aluu, I10Jy4YEHUE
HEpPacTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOTO0 MeTalljla JAPYIMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAIBHBIX33/1a4 110 TeEME «BakHEN e KJIaCChl HEOPTaHUYECKUX COETUHEHUI.

Ilepuonuveckuii 3axkoHn u Ilepuoamuyeckasi cucremMa xuMuUYeckux 23JaementoB JI.HU.
MenpaeneeBa. CtpoeHue aTtoMoB. XHMHYeCKasi CBfA3b. OKHUCINTENbHO- BOCCTAHOBHUTEJbHbIE
peakuun

[lepBble MOMBITKH KIACCH(PUKAUU XUMHYECKHX JJIEeMEHTOB. [loHsTHE O Trpymnmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE M MIETOYHO3EMENbHbIE METAJJIbl, TaJOr€Hbl, WHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCUBI U THAPOKCUIBI.

[lepuonuueckuii 3akoH. Ilepumoamyeckas cucrema XUMHAYECKUX snementoB JI.1.
MenneneeBa. KopoTtkonepuonnas wu  miuHHOmepuomHas ¢opmbl  [lepuoaudeckoil  cUCTEMBI
xumuueckux avieMeHToB [[.1. Menneneesa. Ilepuonst u rpynnsl. @U3NYECKHUNM CMBICT OPSAIKOBOIO
HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIbI FJTIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osiouek aToMoB TiepBbIX 20 xuMudeckux 3nemMeHToB [lepuoauueckoii cuctemsl .M. Menaeneesa.
XapakTepuCcTUKa XMMHMUYECKOIO DJIEMEHTa II0 €ro mnojoxeHuro B Ilepumonmueckon cucreme JI.H.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHYECKUX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyNaM U NEpUOJIaM.

3nauenue llepuoamyeckoro 3akoHa u Ileproanueckol CUCTEMBI XUMHYECKUXAJIEMEHTOB JJIsI

pa3ButHs Hayku U ipakTuku. .M. MenaeneeB — yu€Hblid U rpaxaaHuH. XUMHAYECKas CBSI3b.

KoBanenrtnas (monsipHas U HemnoJspHast) CBSA3b.
DIEKTPOOTPULIATENLHOCTh XUMHUECKUX 311eMeHTOB. lOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIpormeccel okucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuti IKcnepumenm.



M3ydeHue 00paslioB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOACUCTBUE THIPOKCHAA LIWHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, IPOBEACHUE ONBITOB, WIIIOCTPUPYIOLIMX IIPUMEPbI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHue, peakliuy pa3iokKeHHsl, COEIUHEHNUS).

Mescnpeomemusie céazu

Peanuszanus MeXNpeaAMETHBIX CBA3EH MPU U3yUYEHUU XMMHUU B 8 KJlacCe OCYILECTBIISIETCS Yepe3
HUCIIOJIB30BAaHUE KakK O6H_II/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaKk H HOHHTI/II>'I, ABJIAOIINXCA
CUCTCMHBIMH JJI1 OTACIIbHBIX IPEAMCTOB €CTCCTBCHHO- HAYYHOI'O ITUKJIA.

OOmue ecTecTBEHHOHAYYHbBIE TOHSATHS: HAYYHBIH (PaKT, THIOTE3a, TEOpUs, 3aKOH, aHaJu3,
CHHTE3, KJIacCH(PHKANUs, IEPUOTUIHOCT, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHHE,
MOJCJ/Ib, ABJICHUC.

®dusmka: Marepus, aToM, OJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIUA, HW30TOIHI,
pPaZMOaKTHBHOCTh, MOJIEKYJIa, ODJEKTPUYCCKHIA 3apsi, BEMmECTBO, Telo, O0O0BEM, arperatHoe
COCTOsAHUEC BCIICCTBaA, I'as, q)HSI/IHGCKI/Ie BCJIMYHHBI, CAUHUIBI U3MCPCHUA,KOCMOC, IIJNIAHCTHI, 3Bé3,Z[BI,
Conne.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAIBI, TOPHBIE TTOPOABI, TTOJIE3HBICHCKOTIAEMBIE,
TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BenrecTBo M XMMH4YeCKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepumommueckas cucrema XUMHUYECKUX anemenros JI.1.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB
NEpPBbIX TPEX IMEpPUOAOB, KalMs, KalbLUHUs M HX COCIUHEHHU B COOTBETCTBUU C IOJIOKEHUEM
3NEMEHTOB B [lepuoauyeckoil cucTeMe U CTPOCHUEM UXAaTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKOM CBSI3U. TUIBI KPUCTAIIMYECKUX PEIIETOK,3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKN U BUJA XUMUYECKOM CBS3U.

Krnaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE CBOWMCTBA BEIICCTB,
OTHOCSIIIUXCA K PAa3IUYHBIM  KJaccaM HEOPraHMYECKUX COEAMHEHUW, TEeHEeTHYecKas CBS3b
HEOPTraHUYECKUX BELIECTB.

Knaccupukanuss  XUMHYECKMX  peakIWil 1o pa3IUYHbIM Mpu3HaKaM (10 YUcly U
COCTaBy YYacTBYIOIIMX B pEaKIUU BEHIECTB, IO TEIIOBOMY 3P (eEeKTy, 0 U3MEHEHHUIO CTENeHeH
OKHUCJICHHS XMMHMUYECKHUX OJJIEMEHTOB, IO OOpaTHMOCTH, IO YYacCTHIO KaTalu3aropa). DK30- U
SHAOTEPMUUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsiTue 0 ckopocTH xXuUMUYecKOW peaknuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHUX peakiusax. [IoHsATHe 0 TOMOTEHHBIX U TeTepOTreHHbIX peakuusax. [lonsaTtne o karamuse.
Ilonarne o XxumMu4eckoM paBHOBecUHU. DPaKTOPHI, BIUAIOIIME HA CKOPOCTh XMMUYECKON PEAKLIUU U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKLMM,  JJCKTPOHHBIM  OallaHC  OKUCIUTENIBHO-
BOCCTAHOBUTENbHOU peakiuu. CocTaBieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINIA
C MCTIOJIb30BAaHMEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 53JIEKTPOIUTUUYECKON JTUCCOIMAIMU. IJIEKTPOJIUTHI M HEIJIEKTPoJUThl. KaTuoHsl,
aHMOHBI. MexaHu3M IUCCOLMAIlMU BELIECTB C Pa3JW4YHbIMM BHJIAMHM XUMHUYECKOH CBs3U. CTeneHb
muccouuanuu. CuiabHbIe U cabble 3JIeKTPOIUTHI.

Peakiium moHHOro oOOMeHa. YCIIOBHS NPOTEKaHMS pEaKIUii HMOHHOrO OOMEHa, MOJHBIE U
COKpalllEHHbIE WOHHBIE YypaBHEHUs peakiuil. CBoOMCTBa KHUCIOT, OCHOBAaHMM M COJEH B CBETE
MIPEACTABICHUI 00 AJIEKTPOJIUTUUECKON Aucconnanui. KadecTBeHHbIe peakiny Ha MOHBL. [loHsATHE O
TUIPOJIU3E COJIEH.



Xumuueckuu SKCnepumenm:

O3HAaKOMJIEHHE C MOJENIAMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHXBELIECTB — METAIIIOB
u HeMmeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpHWIa HATpHsl), HCCICIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peaklMH OT BO3JEHUCTBUA pa3iIMUHbIX (aKTOPOB, UCCIIEOBAHHE
3JIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB, Ipollecca TUCCOLMAIMU KHUCIOT, IIeoued u comei
(BO3MOHO HCIIOJIb30BAaHHUE BHJIEO MATEPUANIOB), IPOBEIACHHUE OMBITOB, MILTIOCTPUPYIOUIUX MPU3HAKU
MPOTEKAHUs PeaKIuii HFOHHOTO oOMeHa (00pa3oBaHHE OcajiKka, BHIJICIICHHUE Ta3a, 00pa30oBaHUE BOIBI),
OTBITOB, WJUTIOCTPUPYIOLIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (ropeHue,
peakuuMy pas3ioXKeHHs, COCIUWHEHUs), pAacllo3HaBaHHE HEOPraHMYECKUX BEIIECTBC MOMOIIbIO
KaueCTBCHHBIX PEAKIIU Ha MOHBI, PEIICHHE SKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTa/uibl 1 MX cOeTMHEHHS

OOmiast xapakTepucThKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEIICHU
okucienus. CTpoeHue u (pU3MIecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha TpuMepe Xjopa (B3aMMOJAEWCTBHE C MeTalllaMu, HEMeTallJIaMH, IIEeJI04YaMu). XJIOPOBOAOPO/I.
ConsiHast KHCJIOTAa, XUMHUYECKHME CBOMCTBa, TMOJIydeHUE, NpuMeHeHue. JleiicTBue xmopa wu
XJIOPOBOJIOPOJIa Ha OpraHu3M 4elloBeKka. BaxkHeilue Xaopuasl U X HaX0XKJIECHUE B IPUPOJE.

O6mras xapakrepucTtika 3aeMeHToB VIA-rpynmnber. OCOOEHHOCTH CTPOSHUS aTOMOB,XapaKTEPHbIE

CTETEeHH okucinenus.  CrtpoeHue U  (QU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOa U Cepbl. AJIIOTPONHbIE MOAU(PUKALUN KUCIOPOJa U cepbl. XUMHUECKHE
cBoiicTBa ceprl. CepoBOIOPOI, CTPOCHHUE, PU3HUECCKUE U XUMUYECKHECBONHCTBAa. OKCHUIBI CEephl Kak
MPEJICTAaBUTENIN KHUCIOTHBIX OKCUAOB. CepHas KucioTa,pu3nYecKue U XMMHUYECKHE CBOWCTBA
(obmme Kak TPEeACTaBUTENs Kiacca KHCIOT HcHenuduyueckue). XMMUYECKHE PEaKIIU, JICKAITUE B
OCHOBE MPOMBIIIEHHOTO CIIOCO0ANOIyYeHHUs] CEpHON KUCIOThHI. [IprMeHeHne cepHoil KHUCIOTHI.
Conu cepHOM KUCIOTHL,KaueCTBEHHAsS peakuus Ha CyJb(haT-1OoH.

Haxoxnenue  cepsl u eé COEIMHEHUIB NPUPOJIEC. XUMHUYECKOE
3arpsi3HEHUE OKpY’Karoulel cpeibl COSAMHEHUSIMU CEPbI(KUCIOTHBIE JOKIH, 3arPsI3HEHHE BO3/TyXa U
BOJIOEMOB), CITOCOOBI €ro mpeaoTBpanieHns. O01as XapakTepucTuKa 3IEMEHTOB V A-TpyTIibl.
OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEMICHU OKHCICHUS. A30T, paclpOCTpaHEHUE B
npupoje, GU3NIecKue NXUMUIECKHe CBOWcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
duznuecKue MXUMUYECKUE CBOWCTBA, ONyuyeHue U mpumeHeHue. Conmu aMMOHWUS, HX (QU3HUYECKUE
U XUMHUYECKUE CBOMCTBA, MprUMeHEeHHe. KadecTBeHHAs peakiivs Ha MOHBI aMMOHUS. A30THasI KUCIIOTA,
e€ monydeHue, pU3MUECKUE W XUMHUYECKHE CBOWCTBA (0OIIME KAKMPEICTaBUTEINS KJacca KHCIOT U
cnenuduyeckue). Mcnonap3oBaHUEe HUTPATOB U COJICHAMMOHUS B KauecTBe

MUHEPATBHBIX YIOOpeHUA. XUMUUYECKOE  3arpsA3HEHUCOKPYKAIOIMICH CPEe/IbI

COEIMHEHUSIMU a30Ta (KUCIOTHBIE TOXKH, 3arps3HEHNE BO3/yXa,l104Bbl U BogoéMoB). docdop,
ajutoTpornHble Mogudukanuu Gocdopa, Guznueckne nxumudeckue cporictBa. Oxceun dhochopa (V)
u dochopHas kuciora, GU3NIECKHUE U XUMUYECKHUE CBOMCTBA, nosrydeHue. Mcnonb3oBanue docharon
B KaU€CTBE MUHEPAIbHBIX YI0OPEHHUIHA.

OOm1as xapakTeprcTuka 31eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTEePHbIE
CTCTICHH OKHUCJICHUA. YTJIEpPON, aUIOTPONHbIe MOIUPUKALNNU, PACHPOCTPAHEHHWE B MPHUPOJE,
¢usnueckue M XUMHYEeCKHe cBoicTBa. AzacopOuus. KpyroBopor yriepona B mpupozge. OKCHIBI
yraepoaa, ux (pu3nveckre U XMMHUYECKHE CBOWCTBA, JCHCTBHE HA KUBBIC OPraHU3MEBI, TIONyUYeHUE U
MpUMEHEHHEe. OKOJOTHYECKHe MpoOJeMbl, CBsa3aHHble ¢ okcuaoMm yriaepoaa (IV), rumoresa
[J100aNbHOTO TMOTEIUIEHUsI KJIMMara, MapHUKOBBIN 3(ddexT. YronbHas KucioTa W e€ Ccold, HX
duznyecKkne u XUMUYECKUE CBOMCTBA, MOJydYeHue U MpuMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBanue kKapOOHATOB B ObITY, MEIUILIMHE, TPOMBILIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepojaa (MeTaH,
9TaH, OJTWJIEH, alleTWJeH, JTaHOJ, TIJMIEPUH, YKCycHass KucioTa). [IpuponHble HCTOUYHUKH



YTIEBOIOPOAOB (yroJib, MIPUPOAHEIN Ta3, He(PTh), MPOAYKTHI UXIEpepaOdOTKU (OEH3MH), UX POJIb B OBITY
U POMBINIUIEHHOCTH. [IoHSATHE 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX: )KHUPaAX, OeNKaX, yriaeBoaax — u
WX POJIU B )KM3HU YeIoBeka. MaTepruaabHOE €IMHCTBO OPraHUIECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndeckne u XUMUYECKUE CBOMCTBA, MOTyYeHUE U mpuMeHeHne. CoeqnHeHUS
KpemHus B mpupoze. OOume mpeacraBieHus o6 oxcune kpemuus (IV) m kpemHHEBOH KHcIOTe.
Cunukarsl, UX UCMOJIb30BaHUE B OBITY, B MPOMBIIINIEHHOCTH. BaskHEHIIINEe CTPOUTENBHBIE MaTEPHAIIBL:
KepaMHKa, CTEKJIO0, IIEMEHT, O€TOH, ene300eToH. [IpoOmembl 0Oe30mMacHOr0  MCIOIB30BAHUS
CTPOUTENIbHBIX MaTepHaJiOB B OBCEAHEBHON KU3HU.

Xumuueckuii 5kcnepumenm:

U3ydyeHHe O00pa3lloB HEOPraHMYECKMX BEIIECTB, CBOWCTB COJSHOM KHCJIOTHI, IpPOBEICHUE
Ka4eCTBEHHBIX pEaKUUil Ha XJIOPHUA-MOHBI M HAONIOJIEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpakaromue (pusnyeckue M XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX  COCOUHEHUH  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), O3HAKOMJICHHE C 00pasliaMu XJIOpUIOB (TaJOTeHUIOB),
O3HaKOMJIeHHE ¢ oOpa3mamMu ceppl U €€ COCAMHEHUSMH (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HAOIIOIEHUE MTPOLIECCA00YTIMBAaHUS caxapa Mo/J] IeHCTBHEM KOHIIEHTPHUPOBAHHOM
CepHOW KHUCIJIOTHI, MU3yYeHHE XHMHUYECKHUX CBOMCTB pa30aBICHHONW CEpHOW KHUCIOTHI, NpPOBEICHHUE
Ka4eCTBEHHON peakiuu Ha CcynbpaT-uoH W HaOmIoJeHHWe Tpu3Haka e  MpOTeKaHUs,
O3HaKOMJICHHE C (PU3UYECKUMHU CBOMCTBaMH a3oTa, ¢ochopa U HX coeauHEHU (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPHATIOB), 0Opa3laMu a30THBIX W (OCHOPHBIX YIAOOpEHUH, MOJTydeHHUE,
coOupaHue, paclio3HaBaHUE M U3y4YEHHUE CBOICTB aMMHaKa, NMPOBEIEHNE KAaueCTBEHHBIX peaklnil Ha
MOH aMMOHMS # (ocdhaT-uOH U H3yYeHHE TMPU3HAKOB UX TMPOTEKAHMs, B3aUMOJCICTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BaHUE BUEOMATEPHAIIOB),
U3Yy4YeHHE MOJIeNe KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
IPOLECCOM  aJCOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOHCTBOM
POTUBOTa3a, MOJy4YeHUe, cOOMpaHHe, paclo3HaBaHHME W H3yUYEHUE CBOMCTB YIJIEKHCIIOTO Tasa,
IIpPOBEJICHNE KAuyeCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAT-MOHBI U U3YyUYEHHE MPU3HAKOB HUX
NPOTEKaHUs, O3HAKOMJICHHME C  MPONyKUHEH  CHUJIMKATHOM  IPOMBILUICHHOCTH, pPELIEeHUE
SKCIIEPUMEHTANIBHBIX 33Ja4 Mo TeMe «BakHelneHeMeTauibl U X COSTUHEHUS.

MeTaJibl H X COETHHEHHS

OO0mrast XxapakTepucTUKa XMMHYECKUX 3JIEMEHTOB — METa/UIOB Ha OCHOBAaHUM HMXITOJIOKEHUS
B I[lepuoanueckoil cucteMe xumuueckux snemeHToB .M. MeHneneeBa UCTpOECHHUSI aTOMOB.
Ctpoenue meTauioB. MeTajuimdeckasi CBA3b U METAUTMYECKASIKPUCTALTHYECKAS peuéTka.

DIIEKTPOXUMUYECKUN PSJT HanpspkeHud  metauioB.dusnueckue u
XUMHUYECKHE CBOMCTBA MeTaiIoB. O01mue crmocoObl mosrydeHust MetaiioB. [ lorsTHEe 0 KOppo3uun
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3ur. CrutaBei(CTaab, 9yT'yH, TIOPATIOMUHHAM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBINICHHOCTH.I1[efTouHble  METallIbl: MOJOKEHUE B

[Tepuoanueckoit CUCTEME XHUMHYECKUX DJIEMEHTOB H.N. Menneneena,

CTpOECHUE nx aTOMOB, HaxXOXJCHHE B MPUPOJIE.
dusndeckue U XMMHUYECKUE CBOMCTBA (HA MpuMepe HaTpus U Kanus). OKCHIBI U THAPOKCUIBI HATPHS
1 KaJIus. HpI/IMeHGHI/IG IICJIOYHBIX MECTAJIJIOB U UX COGHHHGHHﬁ.

[IlenoyHo3emMeNnbHBIE METAJUIBl MAarHUN W KajblWid: mosiokeHue B llepmoamdeckoid cucreme
xuMmudeckux dsnemeHTtoB J[.MI. MeHneneeBa, CTpO€HHE HX aTOMOB, HaxO0XJACHUE B MPHUPOJIE.
®dusnveckue U XUMUYECKUE CBOMCTBA MarHus W Kajblvs. BakHelIe coeMHeHNs Kbl (OKCH]I,
TUAPOKCHI, CONH ). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTPAaHCHHUS.

AmoMuHMil: monoxkeHue B Ilepuoguueckoil cucreme  XuMu4eckux — anemeHto  J[.A.
MeHnneneeBa, CTpOE€HHE aToMa, HaxoXXAeHUe B mpupoae. PU3MYECKHME U XUMHYECKHE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuonuueckoir cucreme XAMUYECKUX anemenros J[.M.



MenpeneeBa, CTpOEHHE aToOMa, HaxOXJIeHHE B npupone. duznueckne M XUMHUUYECKHE CBOMCTBA
xene3a. Oxeunpl, rugpokcuabl u conu xenesa (11) u xenesa (III),ux cocras, cBoiicTBa U MOTyUYEHHUE.

Xumuueckuil 5kcnepumenm:

O3HAKOMJICHHE C 00pasllaMd METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBONCTBAMH, M3yUCHUE
pPE3yNbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BUACOMATEPUAIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJIbIUsl U HATPUA C BOJIOM (BOBMOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
UCCJIEIOBAHME CBOMCTB KECTKOW BOJIbI, IpoOLlecCa TOPEHUsl JKejie3a B KHUCIOPoJe (BO3MOXKHO
UCII0JIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB TPOTEKAHMS KAUECTBEHHBIX PEaKIIMil HAa MOHBI (MarHus,
Kanblusl, amoMuHus, uHKa, xkeneza (II) u xemeza (III), memu (II), HabmiogeHWe W omMcaHUE
MPOLIECCOB OKPAIIMBAHUS [IJIJAaMEHH MOHAMM HATpPHUS, KaIUs U KaJIbLUs (BO3MOXHO UCIOJIb30BaHUE

BHJICOMATEPHAIIOB), HCCJeAOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA
[IMHKA, pEeIICHUE IKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe « BaxkHelme MeTaibl 1 UX COSTUHEHUS.

XuMHuS 4 OKPYKAWIIAS cpeaa
BemectBa u martepuanbl B NOBCEIHEBHOM KH3HM 4YeloBeKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XUMHUYECKHX Peakinii B ObITy. [lepBas momMoIs Ipyu XMMHYECKHUX 0KOTaX U OTPABJICHUSIX.
XUMUYecKoe 3arpsi3HeHHE OKpYy»XKaroulel cpeabl (IpenenbHas IOMyCTUMasi KOHILEHTpalus
BeriectB (nanee — [1/IK). Pons xumuu B pemeHrny 3KOIOTUYECKUX MPOOIEM.

Xumuueckuii 5kcnepumenm:
M3y4deHHE 00pa3lloB MaTepuanoB (CTEKIIO, CTNIABEI METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIHI).

Mescnpeomemnsie céazu

Peanuzanust MeXIpeaMETHBIX CBSI3€H MPH M3yYEHUHM XUMHHU B 9 Kilacce OCYyLIECTBISETCS Yepes
UCTIOIB30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TIOHATHA, TaK W TIOHSATHH, SBISIONIMXCS
CHCTEMHBIMU JIJIsl OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OOmIrie ecTeCTBEHHO-HAyYHBIC TMOHSTHS: HAaydHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCH(HKaIusl, IEPUOTUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNE, N3MEPEHHE,
MOJIEITb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOIOTHSI, MATCPHAITBI.

@dusmka: wMarepus, aToM, DJCKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaMOaKTHBHOCTD, MOJICKYJIA, AIEKTPUUECKUHN 3apsiil, MPOBOJHUKH, MOTYIPOBOJIHUKH, TUIICKTPUKH,
(GoTO37IEMEHT, BEUIeCTBO, TeNO, OO0BEM, arperaTHOe COCTOSIHHE BEIIeCTBAa, ra3, pacTBOp,
pacTBOPUMOCTh, KpUCTAJUTMYECKAsh PEHIETKA, CIUIaBbl, (PU3MUECKUE BETUYNHBI, CIUHHIIBI U3MEPCHUS,
KOCMHYECKOE IPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢orocunres, gpixanue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YAOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, IMOJE3HBIE HCKOIAeMBbIEC,
TOILJTMBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHUHA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMU A

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3ybTAThl OCBOSHUS IPOTPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs JOCTHTAIOTCS
B XoJic 00yueHHs] XMMUU B €IWHCTBE y4eOHOW M BOCIUTATEIHHON JESATEIHLHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCHUMCKMMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH ILI€HHOCTSMU,
OPUHATBIME B OOINECTBE NpaBUJIaMH M HOPMaMH IMOBEJIEHHS W CIIOCOOCTBYIOT IpOLEccaM
CaMOIO3HAHUS, CAMOPA3BUTHUS U COLUATN3ALUUO0YYAIOIIUXCS.

JIM4HOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOICTBOBATHCS CHCTEMOMN
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUN U PACIIUPEHHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YaCTH:

1) narpuoTHYecKoro BOCHUTAHHUA:

IIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTypPHOMY, HMCTOPHYECKOMY M HAydHOMY
HACJIE/IMIO, TOHMMaHMS 3HAYEHHs] XMMUYECKOH HAYKH B )KH3HH COBPEMEHHOTOOOIIECTBA, CIIOCOOHOCTH
BIaJIETh JOCTOBEPHOM HMH(OPMAKMER O TEPENOBBIX JOCTHKEHHAX M OTKPBITHAX MHPOBOM |
OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTHE HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUPa U OOIIECTBA;

2) rpamKIaHCcKOro BOCIIMTAHHUSA:

MPEACTABICHUS O COLMAJIBHBIX HOpPMax MW TMPaBWIAX MEXINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
HCCIIEI0BATENBCKOM, TBOPYECKOH u OPYTUX BHJIAX NEeSATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JESATEIILHOCTH IPHU BBIMOJTHEHUU YYeOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOJTHEHUH XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHMHM YYE€OHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOMIOHMMAHUIO W B3aWMOIIOMOIIM B TMPOIECcCe O3TOM y4eOHOW esATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHHE U MOCTYNKU CBOMX TOBApHILEW C MO3ULMU HPABCTBEHHBIX U MPaBOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHMUS:

MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BELIECTBE U XUMUYECKOW pEaklMM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO pa3BUTHsS HAayKd M COCTAaBISIOLIME OCHOBY Il IOHMMAaHHUS CYIIHOCTH
HayYHOH KapTHHBI MHpA, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS TNPHUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOAHOU CPEAOH, O POJIM XUMUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[I0O3HABATE/IbHBIE MOTHBBI, HallpaBJICHHbIE Ha IIOJyY€HHWE HOBBIX 3HAaHMM 110 XUMHUH,
HEoOXoauMBble JJIs1  OOBACHEHHs HaONIOJaeMbIX IIPOLIECCOB W SIBJIEHUH, I03HABATEJIbHOMH,
MH(POPMALIMOHHON M YUTATENbCKOM KyJbTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEILHOW paboThI €
y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPAaTypOH, JOCTYNHBIMH TEXHHUYECKUMH CpPEACTBaMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYYEeHHIO U TI03HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOH M HCCIEA0BATEIbCKOM JEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH M YPOBHS 00YUYEeHHUS B IaJIbHEUIIIEM;

4) popMupoOBaHHS KYJbTYPbI 310POBbS:

OCO3HaHUE I[EHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKHU Ha
3I0pPOBBI 00pa3 >KW3HHU, OCO3HAHUE TMOCIEACTBUIA U HEMPHUITHE BPEIHBIX IPUBBIYCK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHHS), HEOOXOAMMOCTH COONIOJACHUS TMpPaBWI OE30MacHOCTH TpHU
oOpalleHn ¢ XMMHYECKUMHU BEIECTBAMH B OBITY U PEAIbHOM JKU3HH;



5) Tpynosoro Bocnuranus:

MHTEPEC K NPAKTHIECKOMY M3y9eHHUIO Ipo(eccrii U TPyaa pa3indyHOro poja, yBaKeHHE K TPYLY
" pe3yJibTaTaM prHOBOﬁ ACATCIIbBHOCTH, B TOM YHCJIC HA OCHOBC NPHUMCHCHHA NPCIMCTHBIX 3HAHUI
110 XUMHH, OCO3HAHHBIH BBIOOP MHIUBHIYaIbHOW TPACKTOPUH MPOAOJDKEHHsI 00pa3oBaHus C y4ETOM
JIMYHOCTHBIX HWHTCPCCOB H CHOCO6HOCTI/I K XUMUH, 06H1€CTB€HHI>IX HHTCPCCOB U HOTpGGHOCTeﬁ,
yCIENIHON MPOo(EeCCHOHANBHON JESITEIBHOCTH U PAa3BUTHS HEOOXOMUMBIX YMCHHU, TOTOBHOCTH
aJJalTUPOBATHECS B IPO(PECCHOHATLHOM CPeJIe;

6) 3K0J10rHYECKOro BOCIIMTAHMS:

HKOJIOTMYECKH I1eJIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyYIIECTBOBAaHMs, MOHUMaHHE ILIEHHOCTH 3I0pOBOr0 W 0Oe30macHoro oOpas3a >XHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PU3NYECKOMY M NCUXHYECKOMY 30POBBIO, OCO3HAHUE
IIEHHOCTH COOJIFOZICHUSI TPaBHJI OE€30MacHOTO TOBEACHUS MpU paboTe C BEIIECTBAMH, a TaKKe B
CUTYaLUAX, YTPOKAIOIINX 3JOPOBBIO HXKU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TONyd4aeMble TPH HW3YYCHHHM XHMHH, JJIsl PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYJKAIOLIEH INPUPOJHON CPEAOW, I IOBBILICHHUS YPOBHS 3KOJIOIMYECKOU
KYJIbTYpbl, OCO3HAHMS TJOOAIBHOTO XapakTepa HKOJOTHUECKUX MpoOJieM M MyTed HUX pelIeHUs
MOCPEACTBOM METO/I0B XHUMHH, HKOJIOTMYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAIBHOW MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeaMETHBIX ~— PE3yNBTATOB BBIACTSIOT 3HAUYMMBIC ISl (OpMHpOBAHUS
MHUPOBO33pEHHUsI OOIIeHAYYHbIE TOHSATHUS (3aKOH, TEOpHs, MPHUHIWI, THUNOoTe3a, (akT, CUCTeMa,
MPOIECC, IKCHEPUMEHT W JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHWW M3 ITHX MPEAMETOB (DOpPMHUpPOBATH TMPEACTABICHUE O
[EJOCTHOW HAy4yHOW KapTHHE MHUpA, U yHHUBEpCAJIbHBIE Y4eOHbIE NEHCTBUs (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE OOECIeurnBalOT (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITENILHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU AESITETLHOCTH.

Ilo3naBaTe/lbHBbIE YHHBeEpPCAJbHbIEe Y4eOHbIe NeHCTBUS
ba3zoBble JJornueckue JelcTBUA:

YMEHHSI UCMOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBILIUJIEHUS] TIPU OCBOCHWU 3HAHMM: PaCKpbIBATh
CMBICJI XUMHYECKHUX TMOHSTHH (BBIICTATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATh B3aUMOCBS3h C
JIPYTUMU TIOHSTHSIMU), WCIOJB30BaTh TOHATHS 71 OOBSICHEHUS OTIEIbHBIX (PAKTOB W SBIICHUIA,
BBHIOMPATh OCHOBAHHWS W KPHUTEPUU JJIS KIACCU(DUKAIMA XUMHUYCCKUX BEIIECTB W XUMHUUYECKHUX
peaKkIuii, yCTaHaBIWBAaTh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXAY OOBEKTAaMU H3YYCHHS, CTPOHTH
JIOTUYECKHE pacCyXIeHHsl (MHIyKTUBHBIC, JCAYKTHBHBIC, IO AaHAJIOTHH), JENaTh BBIBOJALI U
3aKII0UYCHHS,;

YMEHHE TPUMEHSTh B TMPOIECCe IO3HAHMS TOHATHA (MPEIMETHBIE W METamlpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, WCIOJb3yeMble B XHMHH, TNPEOOPa30OBbIBATh IITUPOKO
HpI/IMeHHeMBIC B XHUMHH MOIACIIBHBIC Hpe,Z[CTaB.HeHI/I}I — XI/IMI/ILIGCKI/II\/'I 3HAK (CI/IMBO.H BHGMGHTa),
XuMHYeckast popMyiia U ypaBHEHHE XMMUYECKON pEakIMi — MPU PEUICHUH Y4eOHO-TI03HABATEIbHBIX
3ajgad, C y‘-IéTOM 9TUX MOIACIIBHBIX Hpe,Z[CTaBJIeHI/Iﬁ BBIABJIIATE U xapaKTemeBaTL CYH_ICCTBGHHBIC
HpI/ISHaKI/I I/I3y‘-Ia€MI>IX O6’beKTOB — XUMHUYCCKUX BCHICCTB U XUMHUUYCCKUX peaKuHﬁ, BBIABIIATH 06H_II/IG
3aKOHOM€pHOCTI/I, HpI/I‘-II/IHHO-C.HGI[CTBGHHBIe CBA3U U HpOTI/IBOpe‘II/IH B I/I3y‘-Ia€MI>IX HpOL[GCC&X 148
SABJICHUAX.

Ba3zoBrbIe ucciienoBaTeILCKHeE 1eHCTBUA
YMEHHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA TO3HAHUS, & TAKXKE B



Ka4ecTBE OCHOBBI JUIsI (DOPMHPOBAHUS THUIOTE3bl IO MPOBEPKE IMPABHIBHOCTH BbICKa3bIBAEMBIX
CyXICHUU;

npuoOpeTeHUe OMbITa 10 IJIAHUPOBAHUIO, OPIraHM3ALUU W TPOBEACHUIO YUYCHUYECKHUX
SKCIIEPUMEHTOB, YMEHHE HAOJI0aTh 3a XOJOM IIpoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, GOpMyIHpOBaThH OOOOIIEHUS W BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO OIIBITA,
WCCJIEIOBAHMS, COCTABIIATH OTYET O MIPOJICTaHHOM padoTe.

PabGora c undgopmanueii:

yMEHHE BBIOUpPATh, aHAIM3UPOBATh U WHTEPIPETUPOBATh WH(OPMALMIO PA3IUYHBIX BUIOB U
dbopM TpencTaBICHUS, IMOJYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO- TMOIYJIApHAs JHATEparypa
XUMHYECKOTO COJAEpkKaHUs, CIpaBOUYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKHU OLIEHUBATh
MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHSATh pPa3IMyHble METOJbl M 3allpoChl MpPU TOUCKE U 0TOOpe MHGpOpMaLUUU U
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOAMMBIX /JIsS BBIMOJHEHUS YYeOHBIX W MMO3HABAaTEIbHBIX 3a7ad
OTpeNeIEHHOTO THUIa, MpUHOOpeTeHHne OombiTa B 00JAaCTH HCMOJB30BaHUS  MHGOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJaJICHUE KYyJIbTYpOl AaKTHBHOTO HCIOJIB30BAHHS PA3TUIHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIbHOBBIONPATH ONTUMANIbHYIO (hopMy mpencTaBieHus: HHGOpMaLuu U
WUTIOCTPUPOBATh pellacMble 3a7add HECIOKHBIMU CXEMaMH, JuarpaMMaMu, APYyruMu ¢GopMaMu
rpaguKur BX KOMOWHAIIASMH;

yMEHHE HCIOJNIb30BaTh W AaHAIM3HPOBaTH B IMpolecce Y4YeOHOH H HCCIeNOBATENbCKOU
NEeSATENIbHOCTH MH(GOPMAIIMIO O BIMSIHUM TMPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SHCTBAa W TPAHCIIOPTa HA
COCTOSTHHE OKPY’KAIOUIEH MPUPOTHON CPEIBI.

KomMMyHuKkaTUBHBIE YHUBepPCAJbHbIe ydeOHbIe HeHCTBUSA:

yMEHHE 3aJ]aBaTh BOIMPOCH (B XOJe AWAiora W (Wiu) AUCKYCCHUHU) IO CYIIECTBY OOCYKIaeMOun
TeMbI, (HOPMYJIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUSI IPEATI0KEHHON 3a/1a4H;

MPUOOPETEHHE OMbBITa MPE3CHTALUU PE3yJbTATOB BBITOJHEHUS XUMHYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OIMBITa, J1AOOPATOPHOW PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEILECTB, Y4EOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEIBHOW M MCCIIEIOBATEIbCKON
NESTENIbHOCTH TIPU PEIICHWH BO3HHUKAIOMIMX MPOOJIeM HAa OCHOBE YuéTa OOIIMX WHTEPECOB H
CorJlacoBaHusl MO3UIMK (00CYyXIeHUsI, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPAMHALIUS COBMECTHBIX ACWCTBMIA, ONpeAesieHUEe KPUTEPHUEB MO OLICHKE
KauecTBa BBHIITOJTHEHHOW pabOTHI U APYTHE);

PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe elCTBHS:

YMEHHE CaMOCTOSITEIHO OIpPEAEIsATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO AEATENBbHOCTb, BHIOMpaTh Hanbosee
s dexTuBHBIC CITOCOOBI pelIeHrus YYeOHBIX M MMO3HABATEIBHBIX 3aJlad, CAMOCTOSTEIHLHO COCTaBIIATH
WU KOPPEKTUPOBATH NPEUIOKEHHBI QJITOPUTM JEHCTBUM IIPU BBIOJHEHHHM 3aJaHUM C Y4ETOM
MOJly4YeHUsI HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M peaKUusiX, OLIEHUBAThH
COOTBETCTBHUE IOJIyYEHHOI'O pE3yJIbTaTa 3asBJICHHOM 1I€JIM, YMEHHE UCIOJIb30BaTh U aHAJIN3UPOBATh
KOHTEKCTBI, IpeJijlaraeMble B yCIIOBUU 3aJJaHHii.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB IO OCBOSHHUIO  O0OS3aTENHOTO  COJEpKaHUS,
YCTAaHOBJICHHOTO  JaHHOW  defepalbHOM  pabouell  MporpaMMOM,  BBIACHSIOT:  OCBOCHHBIE
00yYaromyMUCs Hay4HbIe 3HAHUS, YMEHUSI U CIOCOOBI JCWCTBUH, crieruduuecKue sl MpeIMeTHON
obnactn «XUMHS», BUIBI ACSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMS, €r0 WHTEpPIpETalHH,



npeoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIUSX.

K kon1y oOyueHus B 8 kJjiacce mpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Yy O0YYAIOIINXCS YMEHHUN: PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX TOHSTHIA:
aToM, MOJIEKYJIa, XUMUYECKUNA 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS
U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJspHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 10JIsl XMMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHBIN
00BbEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCICHHS,
XHUMHYECKasl peakius, Kiaccu(uKaluus peakuuid: peakluu COSAMHEHUs, PEaKIHMU pPas3JIoKEHUs,
peakIuu 3aMeIeHUs, PEaKIMhu OOMEHa, 9K30- M SHIOTCPMHUUYECKHE PEaKIUH, TEIUIOBOH 3P ekt
peakuuu, SApO aToMa, JIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOUTallb, paJlyC aroMa, XUMHYecKas
CBsI3b, MOJISIPHAsE W HENOJISIpHAs KOBAJIEHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHLIEHTPAlKsl) B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U NPUMEHATH STUIIOHATUS MPH
ONMCAHUU BEILECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIi COCTaBlieHUS (OpMyJl BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIU;

OIpEeNIeNIATh BAJICHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COCAMHEHUSX, CTENCHb OKUCICHUS
BJIEMEHTOB B OWHApHBIX COEAMHEHHSX, NPUHAAJICKHOCTh BEIIECTBK ONpPENeIEHHOMY Kilaccy
COoeMHEHUH 1o ¢opMysnaM, BUJ XUMHUYECKOW CBSI3U (KOBAJCHTHAas M MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpbiBaTh cMbIca llepuoaunueckoro 3akona .M. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHKE
MEPUOANYECKON 3aBUCUMOCTH CBOKMCTB XMMUYECKUX JIEMEHTOB OT UX IMOJ0KEeHUsA B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJIIPHOIO
y4€HUs, 3aKOHa ABOrajpo;

OINMCHIBaTh M XapakTepus3oBaTh TabnuuHyio ¢opmy Ilepronnyeckoil cucTteMbl XHMHYECKHUX
3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noiarpynna (A-rpymnmna)» u
«mobounas noarpynna (b-rpymnmna)», Manble 1 60JIbIINE IEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE
umerorcs B Tabmuue «llepuopnueckas cucrema xumuueckux siemeHtoB .M. MengeneeBa» ¢
YHCJIOBBIMH XapPaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsj spa,
o0I111ee YMCII0 3JIEKTPOHOB U paclpeieICHNe UX 110 SJIEKTPOHHBIM CIIOSIM);

KJaccu(UIMpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHUE BEIIECTBA, XUMUUECKUE pPEaKLIUuu
(MO 4YWCIy W COCTaBy YYacTBYIONIMX B PEAKIMU BEIIECTB,IO TEIJIOBOMY P HEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJAsl OMUCAHWE NPUMEPAMH MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KA4YECTBEHHOI'O COCTaBa,BO3MOKHOCTH
IPOTEKAaHUs XMMHUYECKUX IIPEBPALLEHUIN B PA3IUYHbBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XHUMHUYECKOT0 JIEMEHTA 10 (OpPMYJIe COSTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Ppacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM pEeaKIUu;

MPUMEHSTh OCHOBHBIE OIEpaIi MBICIUTEIBHON JEeSTeIbHOCTH — aHAIU3 U CUHTE3, CPAaBHEHUE,
0000111eHIe, CUCTEMATU3alINIO, KIIAaCCU(UKAINIO, BHISIBICHUE MPUUUHHO- CJIEACTBEHHbBIX CBSI3EU — IS
U3yYEHUsS] CBOMCTB BEIECTB W XMMHUYECKUX PEAKIMH, €CTECTBEHHO-HAy4YHbIE METOABI MO3HAHHUS —
HaOII0ZICHUE, U3MEPEHNE, MOICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

CJIeIOBaTh MpaBHJIaM MOJB30BaHUS XUMUYECKOHN MOCYI0M U 1abOpaTOpHBIM 000pYyI0BaHHEM, a
TaKXKe TMpaBWwiaM oOOpalleHHs C BEUIECTBAMH B COOTBETCTBUUC MHCTPYKIMSMH IO BBITOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 110 MOJYYCHHUION COOMPAHHIO T'a3000pa3HBIX BEUIECTB (BOAOPOAA
U KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MAacCOBOM JIOJIEM pPacTBOPEHHOTO



BCIICCTBA, INIAHUPOBATH W NPOBOJUTH XUMHUUYCCKHEC OSKCICPUMCHTBI IO PAaCIIO3HABAHHUIO PACTBOPOB
IEJI0YEH M KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyc, (heHondTaaenH, METHIOPAHX U JPYTHE).

K kon1y 0oOyueHus B 9 kjacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTD Yy O0YUAIOIINUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX MOHATUN: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa,
VIOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO, BAJIEHTHOCT,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHYECKasl pEeaKlMsl, XUMUYECKasl CBA3b, TEINIOBOU
adext peakuuu, MOJIb, MOJSIPHBIH  OOBEM, pacTBOp, OJICKTPOIHTHI,  HEIICKTPOIUTHI,
NIEKTPOIUTUYECKAS JUCCOLMALIUS, PEAaKI[M HOHHOTO 0OMEeHa, KaTaln3aTop, XUMHUUECKOE PABHOBECHE,
oOpatumMble M HEOOpaTUMBbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKLUHU, OKHUCIHTEINb,
BOCCTaHOBUTEIIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, alIOTPONUs, aM(pOTEPHOCTb, XUMHUYECKasi CBS3b
(KoBaJIeHTHas, NOHHAsA, METAJNIMYeCcKas), KpUCTAJUINYecKas peleéTka, KOppo3us METaJUIOB, CILIaBHI,
CKOPOCTh XUMHUYECKOM peakluu, NpeaesbHo nonycrumas konuentpanus 111K Bemecrsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHATHITU MOHATUS NPU
ONMCAHNU BEUIECTB U UX MPEBPALLEHUII;

UCMOJb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS (OpPMYJ BELIECTB M ypaBHEHHM
XUMHYECKUX PEAKIIU;

ONpPEAEIATh BAJIEHTHOCTD U CTENEHb OKHCJICHUS XUMHUYECKHUX JJIEMEHTOB B
COEIMHEHUAX PA3IIMYHOIO COCTaBa, PUHAIJIEKHOCTDh BEIIECTB K ONPEIEIEHHOMYKJIACCy COEIMHEHUI
no ¢opmyiaM, B XUMUYECKOH CBA3M (KOBaJICHTHAs, MOHHAs, METAIJIMYECKasi) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps] HOHAa IO XUMHMUYECKOW (opmyiie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuonmueckoro 3axona /[[.M. MenneneeBa U IEMOHCTPUPOBATH €rO
NOHMMaHME: ONHUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoil CHUCTEMBI
XUMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moAarpymma (A-Tpymma)» H «Ho0o4Has
noarpynmna (b-rpynma)», Mansie u OonblnMe MEpUOABI, COOTHOCHTh OOO3HAUYCHUs, KOTOPHIE
UMEIOTCd B IMEPUOAMYECKOW TalnMie, ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sifpa, oOllee YUCIO AJIEKTPOHOB U paclpelieIeHue ux Io
JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB JIEMEHTOB U MX
COEMHEHUIB NpeJieax MaJIbIX IEPUOAOB U INIABHBIX MOAIPYMII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJ1accu(uIupoBaTh XUMHUYECKHE JJIEMEHTHI, HEOpraHU4ecKue BEILIECTBA,
XMMHUYECKHE pEeaKkIuM (II0 YMCIy M COCTaBy Y4YacTBYIOLIMX B pEaKIUH BEILECTB,II0 TEINIOBOMY
3¢deKxTy, N0 H3MEHEHHIO CTENEHEHl OKHMCIEHHS XUMHUYECKUX JJIEMEHTOB); XapaKTepU30BaTh
(omuchIBaTh) 00mME W CHeU(UUECKHE XUMHUYECKHE CBOMCTBAa TMPOCTBIX W CJIOXKHBIX BEIIECTB,
NOATBEPAKas ONHMCAHUE IPUMEpPAMHM MOJIEKYJSIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUi;

COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON JUCCOLMALMU KUCIIOT, IEN0Yed UCOoIeH, ITOJIHbIE U
COKpAIlEHHBIC YPaBHEHUS pEaKUUHd HOHHOrOo OOMEHa, ypaBHEHMs pEaKIHMid, MOATBEPKIAIOIINX
CYLLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PAa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKLni;

IIPOrHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOECHMSI, BO3MOKHOCTH IPOTEKAHUS
XMMHUYECKHX MPEBPAILIECHUN B PA3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJSIPHYIO MacChl BELIECTB, MACCOBYIO JOJIIO
XHUMHUYECKOT0 3JIEMEHTA 10 (OpPMYJIe COCTUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOpPE, IPOBOIUTH
pacu€Thl 10 YPABHEHUIO XUMUUECKOH PEaKIIUN;

co0JII0IaTh MpaBUiIa MOJIb30BAHUS XUMHUECKONW MOCYI0M U J1abOpaTOpHBIM 00OPYJOBaHUEM, a



TaKXKe TMpaBWwia OOpalleHus C BEIECTBAMH B COOTBETCTBHHMC MHCTPYKLHUSMH MO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJTYYECHUIOU COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa
Y YTJIEKHUCIIOTO ra3a);

NPOBOJUTH PEAKLUH, MOATBEPXKIAIONINE KAUYEeCTBEHHBI COCTaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOPUI-, OpOMU-, MO -, KapOoHaT-, pocdar-, cunukar-, cynbgat-,
THJIPOKCU-UOHBI, KaTHOHBl aMMOHHUSI M HMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIEPAIIH MBICIUTEIBHON AEATENIPHOCTH — aHAJM3 U CHHTE3, CPaBHEHHE,
000011eHNe, CHCTEMATH3aIHIO, BEISIBICHNE IPHYMHHO-CIICACTBEHHBIX CBA3CH — JUIS U3yUYCHUS CBOMCTB
BEIIECTB M XWMHUYCCKMX pEAaKINH, €CTeCTBEHHO- Hay4HbIE METOJbl IO3HAHUS — HaOIIoJeHue,
U3MEpeHne, MOJICTUPOBAaHNUE, IKCIIEPUMEHT(PEaTbHbIA M MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
Hanmenosanue
Ne KonuuectBo OCHOBHBIE BUIBI IEATEILHOCTHA
pa3zienoB U TEM Copnepxanne o0yueHus
/o 4acoB oOyyJaronmxcs

y4eOHOTO0 MpeaMeTa

Paznean 1. IlepBoHayaibHble XUMHYECKHU

€ NOHATHHA

1.1

XUMUS — BakHas
00J1aCTh
€CTECTBO3HAHUS U

MPaKTUYECKON
ACATCIIbHOCTHU
YyeloBeKa

5

[Ipenmer xumuu. Poiab XuMUH B )KU3HU
YyeJoBeKa. XUMHUS B CUCTEME HaYK.
Temna u BemecTBa. ®U3NUECKUE CBOUCTBA

BEIIECTB. ATPEraTHoe COCTOSIHUE BEIIECTB.
Iloustue o METOAaX MO3HAHUAB XUMHUU.
YHucTele BellecTBa U CMECH.

CriocoOsbI pa3aeneHus: cMeceil.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HaAKOMCTBO C XMMUYECKOM MOCYI0M,

C MpaBWJIaMH PabOTHI B JIAOOPATOPUU U

nprueMaMu oOpalleHus ¢ J1abopaTOpHbIM
o0opyoBaHUEM.

dusnyeckre CBONCTBa 00pa3IoB
HCOPraHNYCCKUX BCUICCTB — MCTAJIJIOB

U HEMETAJIIOB.
CriocoObI pa3aeneHus cMeceit
(unpTpoBaHUE, BEITApUBAHHE,

TUCTUIUISALMS, XpoMmaTorpadus).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHMN.
PackpeiBaTh posib XUMHU B IPUPOJE U

KU3HU YeJIoBeKa, e€ CBSI3b C IPYTUMHU
HayKaMH.
Paznuuarh yucThIC BELIECTBA U CMECH;

OOTHOPOJHBIC U HCOAHOPOJAHBIC CMCCH.

Paznuuath pusznyeckre 1 XUMUYECKHE

SABJICHUA.

CJ'IGI[OBaTB AJIropuTMaM HCIIOJIb30BaHUSA
SKCIICPUMCHTAJIBHBIX MCTOAOB —
Ha6J'IIOI[eHI/I$I 1 OKCIICPUMCHTA.

Ha6mronaTe u onmuchiBaTh 0OBEKTHI IPH
MPOBEICHUU JEMOHCTPALINI 1
71a00PATOPHBIX OIBITOB MO U3YYCHUIO
(hU3UYECKUX CBOWMCTB BEIIECTB, CITOCOO0OB

pazaeneHus cMmecel BemecTB. [IpoBoanTh
XUMHYECKUMN SKCIEPUMEHTIPH pa3aeICHUN
cMmecelt (Ha mpuMepe OYUCTKU TTOBAPEHHOM
COJIM) B X0/




Jlabopamophvie onvimsi: VI3ydenue u
onucanue (PU3NIECKUXCBOUCTB 00pa31oB
HEOPraHMYECKUXBEIIECTB.

Nzyuenue crioco0oB pasnenenus cMeceii(c
MTOMOIIIbIO MAarHUTA).

Ipakxmuueckue pabomoi:

Ne 1. TIpaBuia paboThl B 1aOOpaTOPHUH U
puEMBbI 00paIeHus ¢ Ja00paTOPHBIM
o0opyIoBaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYMCTKHU TTOBAPCHHOM COJIH)

MPaKTU4YEeCKOi paboTsl Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BaHUS
XMUMUYECKOH MOCY 101 U 1a00paTOPHBIM
000pyI0BaHUEM, A TAK)KE MPABUIIaM OOpaIleHus
C XMMHYECKHMH BEUIECTBAMHUB COOTBETCTBHUH C
UHCTPYKIUEH

MIPH BBIMOJIHEHUH IPAKTHYECKOM

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE MICHbMEHHBIEU
YCTHBIE OTBETBI C OIIOPOU

Ha nH(pOpMaIHIo U3 yueOHUKA U CTIPABOYHBIX
MaTEepUajoB, IPaMOTHO UCIIOJIb30BaTh
W3y4YCHHBII MOHATUUHBIN

anmapar Kypca XMMHUU

1.2.

BemiectBa
XUMHYECKUE
peakunu

n
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ATOMBI U MOJIEKYJIBI. XUMUYECKUE
31eMeHThl. CUMBOJIBI XUMUYECKUX
a5eMeHTOB. [IpocTeie U ci10KHbBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4YEHUE.

Xumudaeckast popmyna. BameHTHOCTD
aTOMOB XUMUYECKUX JIEMEHTOB.
3aKOH IIOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOCuTENbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIPHAs Macca.
MaccoBast 107151 XMMHUYECKOTO JIEMEHTaB
COEIMHEHUH.

OnpenensTh NPU3HAKA XUMHYECKHUX
pEaKIHii, yCIOBUS HX MPOTEKAHUSI.
OOBACHATH CYITHOCTh (PU3HUECKUX U
XHUMHAYECKHX SIBIICHHUIA C TOYKU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccudunmpoBaTh XuMudeckue
peakiuH (TI0 YUCITy U COCTaBY
pearupyromux 1 o0pa3yromuxcs
BEIIIECTB).

CocraBnsatb GpopMyIibl OMHAPHBIX BEIIECTB 11O
BAJICHTHOCTH U OINPEEIATHBAICHTHOCTb 110
(dhopmysiaM BemecTB.




KonuuecTBo BemectBa. Mosb. MonsipHasmacca.

B3anMocBs3b KOIM4ECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHULL BelecTBa.Pacu€rsl 1o
dbopMyniaM XUMHYECKUX COCAMHEHHM.
dusznueckue U XUMUYECKHE  SBJICHHUS.
XuMuyeckasi peakuus u €€ npu3Haku.3aKoH
COXpaHEHUs MacChl BEIIECTB.
XUMHUYECKUE YPAaBHEHUS.
Knaccudukanust XMMHUYEeCKIX PEeaKIIHii
(coenuHenus, pa3ioKeHUs, 3aMEIICHNUS,
obmeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

®dusnyeckue CBOMCTBa 00pasIoB
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U
HEMETAJUIOB.

OOpasmpl  BEMmIeCTB KOIWYECTBOM |
®usnueckue sBIECHUS  (IUIaBJICHUE
TasiHHE JIbJ]a, PACTUPAHUE caxapa

B CTyIIKE, KUTICHUE U KOHACHCAIUs
BOJIBI).

XuMHYecKue sBiieHus (TOpeHue cBevw,
MIPOKAJIMBAaHNE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBUE COJbI UK MeJa

C COJISTHOM KUCIIOTOM).

Habmnioienue npu3HakoB NpOTEKaHUs

MOJIb.
BOCKa,

PaccraBnsaTs k03 puuneHTs!

B YPaBHEHUAX XUMUYECKUX PEAKIIUH.
Habntonate 1 onuchBaTh 0OBEKTHI IPU
MPOBEICHUU JEMOHCTPALNI U
J1a00paTOPHBIX OMBITOB.

[TpoBoUTH BBIYKCIIEHNUS IO HOpMYyTaM
XMUMUYECKHX COEJUHEHNH U YPABHEHUSAM
XUMUYECKUX PEAKIUN.

ITprMeHATh €CTECTBEHHO- HayYHbIE
METO/bI IO3HAHUS (B TOM YHCIIE
HaOIt0IeHNe, MOJICTMPOBaHNE,
HKCIEPUMEHT U OCHOBHBIE OIIEpallui
MBICIUTENBHOM eATETbHOCTH
(cpaBHEHUE, KIacCUDUKAITNA)
BricTpauBath pa3BEpHyThIC TUCEMEHHbBICU
YCTHBIE OTBETBI C OIIOPOU

Ha UH(oOpMAaIHIO U3 yueOHHUKA U CIIPAaBOYHBIX
MaTEepUajoB, IPaAMOTHO UCIIOJb30BaTh
W3y4YECHHBII MOHATUHHBIMANIIApaAT Kypca
XUMUU




XUMHUYECKHX PEaKIHii (pa3nokeHue

caxapa, B3auMOJCHCTBUE CEPHOU

KHCJIOTHI C XJIOPUIOM Oapusi, MOTy4YeHUuEen
paznoxenue ruapokcunaa meau (1) mpu
HarpeBaHuu, B3aUMO/ICHCTBHE

xene3a ¢ pactBopoM coiu meau (II).

OnBbIThI, UJUTIOCTPUPYIOLIUE 3aKOH
COXPAHEHHUS MACCHI.

JlabopamopHule onvimul:

Coznanue Mozeneit MoJIeKy
(IapocTep>KHEBBIX).

Onucanue GpU3NUECKUX CBOMCTB 00pa31ioB
HEOPraHMYECKUX BEUIECTB —METAIIJIOB U
HEMETaJJIOB.

Hab6mronenune ¢pusnveckux (IiaBjieHne BOCKa,
TasiHHE JIbJIa) 1 XUMHYECKUX (TOpPEHUE CBEYH,
MIPOKATMBAHNE MEIHOUITPOBOJIOKH ) SIBJICHHH.
Habmionienue v onvcanue npu3HakoB
MPOTEKAHUS XUMHUECKUX PEaKIUi Pa3HbIX
THUIIOB.

Buiyucnenusa:

OTHOCHUTEIIbHOW MOJIEKYJISIPHOM MacChl BEILIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB, MAaCCHI U
KOJINYECTBA BELIECTBA;MACCOBOM JIOIH
XHUMHUYECKOTO 3JIeMEHTa

1o ¢popmyIie COeAMHEHUS;




10 YPAaBHEHUSIM XUMUYECKUX PEaKIUM:
KOJIM4YECTBA, MACChI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCE
peareHTOB WX IPOAYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeiinue npeacraBuTe 1M HEOPraHUYeCKUX BellecTB

2.1 Bo3zayx. Kucnopog.
IToustue 06
OKCHuagax

6

Bozayx — cmech razo. CoctaB Bo3yxa.
Kucnoposa — aieMeHT 1 mpocToe BELIeCTBO.
Haxoxnenue kucimopoaa

B IIpupo/ie, GU3HUECKHE U XUMUIECKUE
cBoicTBa (peakuuu ropenust). OKCUAbL.
[Tpumenenue kuciaopoaa. CriocoObr
MOJTyYeHUsI KUCIOPO/a B JIA0OPATOPUU U
MPOMBIIIICHHOCTH. KpyroBopoT

Kucaoposa B npupoje. O30H — alJIoTpoIiHas
MoauduKamus kuciopoza. TermoBoit apdext
XUMHUYECKON peaklnyi, TEPMOXUMHUECKHE
ypaBHEHHUS, IK30-

Y 9HJ0TEPMHUYECKHE peaknU. TOMIMBO:yTroib
U MeTaH. 3arpsi3HeHue BO3/1yXa, yCUJIeHHE
napHuKoBoro 3ddexra, pazpyiieHue
030HOBOTO CJIOS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesnienne coaepaHus
KHCJIOpOJa B BO3/AyX€

[Tomyuenue, cobupanue, pacro3HaBaHue

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKYATIS
cocTaBlieHUs (POPMYJI BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peakuuil ¢ y4aCTUEM KHUCIOPOAa.
XapakTepHu30BaTh (OIIUCHIBATH) COCTAB
BO3/yXa, GPU3NUECKUE U XUMUYECKHE
CBOMCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
MOJTyYeHHUs, TPUMEHEHHE U 3HAUCHHE B
MPUPOJIE U )KU3HH YEIOBEKa.

CpaBHUBaTh peaklMy TOPEHUS U
MEJIEHHOTO OKHUCIICHHUSI.

OOBACHATH  CYITHOCTh  SKOJOTHYECKHX
mpoOyieM, CBSI3aHHBIX C  3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh paBuiIaM 6€30mMacHOM pabOTHI B
nabopaTopuu MpH UCIOIb30BAHUH
XUMHYECKOH MOCY/Ibl HOOOpYI0BaHUs, a
TaK)Ke paBuiiaM O0palleHuUs C TOPIOYUMHU
BEIIIECTBAMH.

[TnmanupoBaTh U OCYLIECTBIATH HA

MPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,




U U3y4eHHE CBOMCTB Kucnopoaa. Habmoaenue
B3aMMOJICHCTBHS BELIECTBC KHCIOPOAOM U
yCIIOBUS

BO3HHUKHOBEHUS U ITPEKPALICHUS TOPEHUS
(moskapa).

Jlabopamopmbwiii onvim:

O3nakomiieHHEe ¢ 00pa3IaMu OKCUIIOB U
ONHUCAHUE UX CBOWCTB.

IIpakxmuueckas paboma:

Ne 3. Tlony4enue u cobupanue
KHCIIOpO/1a, U3yUEHUE €r0 CBOUCTB.
Buiuucnenusa:

MOJIEKYJIIPHON MAacChl KUCIOPOJa U 030HA
Ha OCHOBAaHHMH aTOMHOM MacChl
XUMHUYECKOT0 2JIEMEHTA,

KOJIMYECTBA, MAaCChl BELIECTBA

M0 YPaBHEHUSM XUMHUYECKUX PEaKIUi

MIPOBOJIUTH HAOIIOACHUS, €TIaTh BBIBOIBIIIO
pe3yibTaTaM 3KCIIepUMEHTa

MIPU IIPOBEICHUH Ja00PATOPHBIX OMBITOBU
MPAKTHYECKOM PaOOTHI.

BbIuncnaTe KoJIMuecTBO BEIIeCTBa,

00BEM raza mo Gpopmynam.

YyacTBOBaTh B COBMECTHOM pabOTEB
rpymnre.

BricTpanBath pa3BEpHyThIE MICbMEHHBIEU
YCTHBIE OTBETBI C OIIOPOU

Ha nH(pOpMaIHIo U3 yueOHUKA U CIIPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIIOJb30BaTh
M3Y4YEHHBIN IOHATUHHBIAAIIIIApAT Kypca
XUMHAH

2.2

Bonopoa. ITonsitueo
KHCJIOTaX U COJISIX

Bonopoa — aneMeHT u mpocToe
BeniecTBo. Haxoxaenue Bogopoaa

B IIpUpo/Ie, PU3NIECKUE U XUMHUYECKUE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI
nosydenus. Kuciaotel u comnu.
MonsipHblii 00bEM razos. Pacuérsino
XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuyenue, cobupanue u

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
MPUMEHSTH 3TH MMOHITHUS TPU OMTUCAHUMCBOUCTB
BEIIIECTB U UX MPEBPAIICHU.

XapakTepu3oBath (OMHICHIBATH)

¢dusnveckre 1 XMMHUYECKHE CBOICTBA
BOJIOPO/1a, CITIOCOOBI €ro MOJTyUYCHNS,
PUMEHEHHE.

CoOupatp npubdop U1 HOTYUESHUS

BOJIOpOJIA.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIHKY




pacro3HaBaHue BOJIOPOa.
BzaumoperictBue Bogopoaa ¢ OKCHAOMMEIN
(ID).

JlabopamopHmuwiii onvim:

BzaumoeiicTBre KUCIOT ¢ METaJlJIaMH.
Ilpakmuuecxas paboma:

Ne 4. Tlony4enue u cobupanue BoAOpo/Ia,
M3y4YE€HHUE €ro CBOMCTB.

Boiuucnenus:

00BEMa, KOJIMUECTBA BEIECTBA I'a3aIo

€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA

Wi 00bEMY;

00BEMOB ra30B MO0 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHA 00bEMHBIX OTHOILICHUMIa30B

IUTSL COCTaBIIeHUsT ()OPMYJT BEUIECTB,
MOJIEKYJISIPHBIX YPABHEHUI XUMHYECKUX
peaKkuuii C yyacTUEM BOAOPOJA.

BrruucasaTe MOJIIpHYIO Maccy BEHIECTB;
KOJINYECTBO BELIECTBA, 00BEM raza, Maccy
BEILIECTBA;

IIpoBOANUTH pacy€ThI 110 YPAaBHEHUAM
XUMHUYECKHUX PEaKIIHii: KOJTU4eCcTBa, 00hEMa,
MAacchl BEUIECTBA 110 U3BECTHOMYKOJINYECTBY,
00BEMY, Macce peareHTOB MU MPOTYKTOB
peaKkiuu.

CrnenoBaTh paBuiIaM 06€30macHOM pabOTHI B
nabopaTopuu MpH UCTOIb30BAHUH
XUMHYECKOH MOCY/Ibl HOOOpYI0BaHUs, a
TaK)Ke IIpaBuiiaM OOpallleHusi ¢ TOPIOYUMU
BEIIIECTBAMH B OBITY.

[InanupoBaTh U OCYHIECTBIIATh HA IPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,

MIPOBOAUTH HAOIIOICHUS, JIENIaTh BHIBOABITIO
pe3yabpTaTaM SKCIIEpUMEHTA.

Y4acTBOBaTH B COBMECTHOI paboTe

B IpyIIe
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Bopna. PactBopbl.
Ilonsarue
00 OCHOBaHUAX

dusudgeckue cBoiicTBa BoAbL. Boa kak
pacTBOPUTENh. XUMHYECKHUE CBOMCTBA BOJIBI.
OcHoBaHusl.

PackpsIBaTh CMBICT U3y4acMbIX IIOHATUN U
MIPUMEHATH ITU TOHITHUS PU ONIMCAHUNCBONCTB
BEILIECTB U UX IPEBPALIEHUI.

Xapaktepu3oBaTh GU3HUECKUE U




PactBopsl. Ponb pacTBOpoB B pUpoc UB
KU3HU 4enoBeka. KpyroBopoT Bojibl
B IIPUPOJIE. 3arpA3HEHUE IPUPOAHBIX BOJ,.
OxpaHa 1 0O4UCTKA IPUPOJHBIX BOL.

HacrplmeHnasie 1 HeHACBIIIICHHEIC PacCTBOPBEI.

PacTBOprMOCTH BelIECTB

B BoJie. MaccoBas 10151 BELIECTBAB

pactBope.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuE BEIECTB C pa3IMYHON

PacTBOPUMOCTBHIO.

BzaumopeiicTBue BoabI C METAIIIAMU
(HaTpUeM M KaJIbIIUEeM).

UccnenoBanue pacTBOPOB KUCIIOT U
1IEJI0YEH ¢ TOMOIIBIO NHINKATOPOB.

Jlabopamopnwie onvimul ViccrienoBanme
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C

Pa3JIMYHON PACTBOPUMOCTBIO.
[IpuroToBieHue pacTBOPOB

C OIpEeENEHHON MAacCOBOM 10JIEN

pacTBOPEHHOTO BEILLIECTBA.
IIpaxmuueckas paboma

Ne 5. [IpuroroBneHue pacTBOpOB

C OIpeENEHHON MAacCOBOM 10JIEN

pacTBOPEHHOTO BEILIECTBA.

XUMHYECKHUE CBOWCTBA BOJIbI, €€ POJIb KAK
pacTBOPUTENIS B IPUPOAHBIX IIpOLECcCax.
CocTaBiATh ypaBHEHHS XMMUYECKHUX PEAKIIUIM C
y4acTHUEM BOJBI.

OOBACHATH CYITHOCTh SKOJIOTUYECKUX
po0JIeM, CBS3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJ, CHOCOOBI OUUCTKH BOJBIOT
IIpUMeECeH, MEPBI II0 OXPAHE BOJ

OT 3arpsA3HEHMS.

IInanupoBaTh U OCYIIECTBIATHHA

IIPaKTUKE XUMHUUYECKHE

HKCIEPUMEHTBHI, IPOBOJUTH HAOJIIOICHUSL, IeTIaTh
BBIBOJIBI 110 pE3yJIbTaTaM

HKCIIEPUMEHTA IIPH ITPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHUECKON
paboThI.

CrnenoBaTh paBuiIaM 6€30mMacHOM padOTHI B
na0opaTopUy PY UCTIOIB30BAHUH
XUMHAYECKOH MOCY bl HOOOPYIOBAHUS.
IIpoBOAUTH BHIYMCIEHUS C IPUMEHEHUEM
MTOHSATHSI «MaccoBas JOJIs BEIECTBA

B PacTBOPE».

BeicTpauBath pa3BEpHyThIC TUCEMEHHbBIEU
YCTHBIE OTBETBI C OIIOPOU

Ha nHpopMaIuio U3 yueOHNKa U
CIIPaBOYHBIX MATCPUAIIOB, T'PAMOTHO




Buviuucnenus:
C UCIIOJIL30BAaHUEM ITOHATHUS «MaCCOBASI0IIL
BEIIIECTBA B PACTBOPE»

HCIIOJIb30BaTh U3YYCHHBIN MOHATUNHBIN
anmapar Kypca XuMHH

24

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COCTUHEHUN

11

Knaccudukanus HeopraHuueckux
coequnenuil. Oxcunbl. Knaccudukanus
OKCHJIOB: COJie00pa3yroire (OCHOBHEIE,
KUCJIOTHBIE, aM(OTEpHBIE) U
HeconeoOpa3yrone. Homenknarypa
OKCHUA0B. PU3NUECKUE U XUMUYECKHE CBOUCTBA
okcu0B. [lomyuenne okcuaoB. OCHOBaHMUS.
Knaccudukanus ocHOBaHUI: ETOYH U
HEpacTBOPUMbIE OCHOBAHMSI.
Homenknarypa ocHOoBaHU. PU3NYECKUEN
XUMHYECKHE CBOWCTBA OCHOBAHUM.
[Tonmy4yeHnue OCHOBaHUI.

Kucnotsl. Kimaccugukarnust KHcior.
HomeHnknarypa kucinor. @usnueckue u
XUMHYECKHUE CBOUCTBA KUCIIOT. P
aktuBHOCTH MeTayuioB H.H. bekerosa.
ITonyuenue KuCIoOT.

Conu. Homenkiarypa coneit. @uzndyeckue
Y XUMUYecKue cBorcTBacoseil. [lonyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKIy KilaccaMu
HEOPraHUYECKUX COCTUHEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposars nuzydaeMole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBiarb (OpMyIIBI OKCHUIOB, KUCIIOT,
OCHOBaHWH, COJIEH M HA3bIBaTh UX

10 MEXIYHAPOAHOU HOMEHKJIATYpe.
[Iporno3upoBaTh CBOICTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHUYECKUX CBOUCTB
M3YYEHHBIX KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisTh MOJIEKYJISIPHBIE YpaBHEHUS
peakuuil, WITIOCTPUPYIOIINX XUMUYECKUE
CBOWCTBA U CIIOCOOBI TIOJTyUEHUS BEIIECTB
M3YUYEHHBIX

KJIaCCOB/TPYIIIL, a TaKXkKe
MOTBEPKJAIOIINX T€HETHUYECKYIO
B3aMMOCBSI3b MEX/1y HUMHU.

[Ipon3BOIUTH BEIUMCIICHUS

10 YPaBHEHUSM XUMHUYECKUX PEAKLIUA.
[1nanupoBaTh U OCYIIECTBIATHHA
MPaKTUKE XUMUYECKUE

AKCIIEPUMEHTBHI, TPOBOJAUTH HAOIIOICHUS, 1eTaTh
BBIBOJIBI 110 pe3yJibTaTaM

SKCIEPUMEHTA MPU MPOBEJACHUN
71a00PATOPHBIX OTBITOB U MPAKTUYECKUX




OO0pa3ipl HeOpPraHMYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHL, WUTFOCTPUPYIOLINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTAHMYECKUX BEILIECTB.
Jlabopamopnvie onvimul OnipeieieHne
PacTBOPOB KUCJIOT U LIENOYEH C TOMOIBIO
WHUKATOPOB.

N3ydenue B3auMOAEHCTBUS KUCIIOT

C METaJlJIaMU, PEaKLUi HEUTpaIU3aLiy.
B3anmopeiicTBue pacTBopa CEpHO
KHUCJIOTHI ¢ okcusoM meau (II).

[Tonmy4yenue HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHenue ogHOTO MeTauia APyrumMus
pacTBopa coJu.

Ilpakmuueckas paboma

No 6. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4

1o TEME «Baxxuenue KJIACCEI
HEOPTaHWYECKUX COCTUHECHUI.
Bviuucnenus:

[0 ypaBHEHUSM XHUMHUYECKOM pEaKIuu:
KOJIMYECTBA BEIIECTBA, 00BEMA, MacChl IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00bEMY,
Macce peareHTOoB UiIn
MPOIYKTOB PEaKINU

pa0or.

CrnemoBath npaBuiIaM 0€3011aCHOM

paboTHI B TabopaTopuu

P UCIIOJIb30BAHUU XUMUYECKON

MOCY 1Bl M 000PYOBaHUSI.

BricTpanBath pa3BEpHyThIE MICHbMEHHBIEU
YCTHBIE OTBETBI C OIIOPOU

Ha nH(pOpMaIHIo U3 yueOHUKA U CIIPABOYHBIX
MaTepuasoB, IPaMOTHO UCIOJIb30BaTh
W3y4YECHHBII MOHATUHHBIMANIIApAT Kypca
XUMHH

Hroro no pazneny:
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Pa3nea 3. [lepuonnuecknii 3axoH u [lepuoanyeckas cucreMa xumudeckux 3aeMenToB /I. U. MenpaeneeBa. Ctpoenue
aToMOB. XuMH4ecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKINHU

3.1 | lepuoamueckuii
3aKOH U
[Tepuonuueckas
chcTeEMa
XUMHNYCCKUX
9JIEMEHTOB

Crpoenue atoma

J. 1. Menpeneena.

7

[TepBble MONBITKY KJIacCU(UKALIUN
XUMHUYECKUX AeMeHTOB. [lonarueo
IPYIIAX CXOJHBIX 3JIEMEHTOB

(LIeTOYHBIE U MET0YHO3eMENbHBIC
METaJlIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DJIeMEHTHI, KOTOphIE 00pa3ytoT aM(oTepHBIC
OKCHJIbI ¥ TUApOKCcUABL. [leprnonnueckuii
3aKkoH. [lepuonnueckascucrema XUMHUYECKUX
3JIEMEHTOB

J.11. MenneneeBa. Koporkonepuoanas u
nmuHHOTIeproaHas Gopmel [leproanaeckoit
CHUCTEMBI XUMUYECKUX 3JieMeHTOB [[. 1.
Menneneesa. [leproibl 1 rpynmsI.
Pu3NYECKUl CMBICI

MOPSIZIKOBOTO HOMEpa, HOMEPOB Mepruoaan
TPYIIIBI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX

saep. U3otonsl. DnekTponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB TIepBhIX2()
XUMHYECKHX 31eMeHTOB llepunoanyeckoii
CHUCTEMBI

J.1. Menneneesa. XapakTepUCTHKA
XUMHYECKOIO AJIEMEHTA

I10 €ro noJIokeHuto B Ilepuonnueckon
cucteme JI.1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHS pajuyca

PackpeiBaTh CMBICIT IEPHOIUIECKOTO
3aKOHa.

OnuceIBaTh CTpOEHUE TAOIHIIBI
«IIepunonnyeckas cucteMa XMMHUYECKUX
anemeHTOB J[.1. Menaeneeray.
MopenupoBaTh CTPOCHHE aTOMA,
JHEPIreTUYECKUX YPOBHEH U IOyPOBHEUIIpU
IIOMOILM PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypaiui u 3JeKTPOHHO-
rpadudeckux Gopmyi.

[TosicHATH pU3NUECKUI CMBICTT
MIOPSIAKOBOTO HOMEpa, HOMEPOB IEpUOJan
IpYyIIIbI AJIEMEHTA.

XapaKTepru30BaTh XUMUYECKUE DJIEMEHTHI
IIEPBBIX TPEX NEPUOAOB, KM, KAIbIIUN U UX
COEUHEHUS 110 TIOJIOKEHUIO

B [lepnoanueckoii cucreme /. 1.
Menneneena.

OOBACHATH 00IIME 3aKOHOMEPHOCTHB
MU3MEHEHHUHU CBOMCTB XUMUYECKHX
AJIEMEHTOB (U3MEHEHHE PAInyCOB aTOMOB,
ANEKTPOOTPHULATEILHOCTH, BaJIEHTHOCTH)
U UX COSTUHEHUN

B IIPE/IEJIax MajbIX IEPHOJOB U TJIaBHBIX
MOATPYIII C YYETOM CTPOEHUS UX

aTOMOB;




aTOMOB XMMHYECKUX DJICMCHTOB,
METAUTNYCCKUX U HEMETAINUCCKHUX
CBOICTB MO IpyNIiaM 1 MePHOIaM.
3nauenue [lepuoauyeckoro 3akoHa u
[leproanyueckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJI Pa3BUTHS HAYKU U
npaktuku. J[.M. MenneneeB — yd€Hbli U
rpakIaHUH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

B3anmopeiicTBre ruIpoKcHia MHKAC
pacTBOpamMu KHUCJIOT U IIET0YEH.
MogenupoBaHue CTPOCHHSI MOJIEKYJI IIPU
MTOMOIIY PUCYHKOB, MOJICIIEH, JIEKTPOHHBIX
U CTPYKTYpHBIX (popmy. Tabmuma
«ITepnoguueckas cucremMa XMMHYECKUX
3JIEMEHTOB

J.W. MenneneeBay.

Jlabopamophvie onvimuol

O3HaKOMJICHHUE C 00pa3IiaMHi METAJIOB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM pabOTEB

nape Wiu rpyrme.

BricTpanBath pa3BépHYThIE TUCHMEHHBICH
YCTHBIE OTBETBI C OIIOPOU

Ha HHOOPMAITUIO U3 YUeOHHUKA U IPYTUX
WCTOYHHKOB, B TOM 4ncie HTepHeTa

3.2

Xumudeckas CBI3b.
OKMCIIUTENILHO-
BOCCTAaHOBUTEJLHBIE
peakuu

Xumunaeckas cBsa3b. KoBaneHntHas
(TmonsipHAas ¥ HETOJSIpHAs) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMUYECKUX
aneMeHToB. MonHas cBs3b. CTeleHb
okucienusa. OKHCIUTEILHO-
BOCCTAaHOBHUTEIbHBIC peakiuu. [Iporeccor

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHMN.
Onpenensars BUJ XUMUYECKOHN CBSI3UB
COCIUHECHHH.

MonenupoBaTh CTPOCHHE MOJIEKYJ IPU
IIOMOILH PUCYHKOB, MOJIEIIEH, JJIIEKTPOHHBIX

U CTPYKTYPHBIX (hOpMyI.




OKHUCIIEHUS U BOCCTAHOBJICHUSI.
OKUCIHUTENN U BOCCTAHOBUTEIH.
XUMUYECKU IKCIEPUMEHT: U3yUYCHUE
00pa310B BEIIECTB METAJJIOB U HEMETAIJIOB,
B3aWMO/ICVICTBUE

TUAPOKCUAA IIMTHKA C PACTBOPAMHU KUCIIOTH
LIET0YEH, IPOBEJACHUE ONBITOB,
WUTIOCTPUPYIOUINX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKITUIT
(ropeHue, peakiuu pa3aoKeHuUs,
COCTUHCHMUS ).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WLTIOCTPUPYIOIIHE TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu

pa3liokKEeHUs, COETMHEHHUS )

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY IS
cocTaBieHHs GOpPMYIT BEIIECTB, JIEKTPOHHOTO
OaylaHca peakiuii.

Onpenensth CTETICHh OKUCICHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB 110 popMyJiaM U
COCTaBJISITH (hOPMYJIBI OMHAPHBIX COSAMHEHUHN
10 CTEMEHU OKHUCIIEHUSI aTOMOB XUMUYECKUX
AJIEMEHTOB.

OnpenensTb OKUCIUTEND U

BOCCTaHOBUTEIb. PaccTaBisaTh
KO2(DPUITUEHTHI B CXeMaX MPOCTHIX
OKHCITUTENIbHO-BOCCTAHOBUTEIILHBIX

peaKIuii METOJJOM AJIEKTPOHHOTO

OanaHca.

HabmtoiaTe XUMHUYECKUE OTBITHI 10

IUTaHY, aHAJTM3UPOBATH U JIETaTHBBIBO/IBI.
Ucnonp3zoBare UKT st cozmanus

MOJEJIEH, IIOATOTOBKY IPE3CHTALIUH,
JIOKJIAJIOB T10 TEME.

BricTpanBath pa3BEpHyThIE MICHbMEHHBIEU
YCTHBIE OTBETHI C OTIOPOI Ha MHGOPMAITUIO U3
y4eOHHKaA U IPYTUX

HUCTOYHUKOB, B TOM uuncie HaTepHeTa

Wroro no pazneny 15
Pe3epBHOE Bpemst 3
OBUIEE YNCJIO YACOB 68

I10 ITPOT'PAMME




9 KJIACC

HaumenoBanue
Ne KomnyectBo

/i pa3zeoB U TEM 4acoB
y4eOHOro npeamera

Coneprxanne 00ydeHus

OCHOBHBIC BUJIbI ICATCILHOCTH
00y4JaroImuxCcst

Pa3pen 1. BemecTBo M XUMHYeCKHE peaKIIUA

1.1 [ToBTOpEHME U 5
yIIIyOJICHHE 3HAaHUN
OCHOBHBIX pPa3/IelioB
Kypca 8 Kiacca

[Tepuonuueckuii 3akoH. [lepuoauueckas
CUCTEMA XUMHYECKUX JIEMEHTOB

J .. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KU, KAJIBIUSI U UX COEAUHEHUN
B COOTBETCTBUU

C [TOJIO)KEHUEM AJIEMEHTOB

B [lepnonnueckol cucreMe U CTpOCHUEMUX
aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOMCBS3H.

THUIBI KPUCTAIIINYECKUX PELIETOK,
3aBHCHMOCTB CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJNINYECKON PEIIETKN U BUAA
XMMHYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIUXCS

K pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COCIUHEHUH, TCHETUYECKasl CBA3b

HCOPraHNYCCKUX BEIICCTB.

XapakTepru30BaTh XUMHUECKHUE FJIEMEHTBI
MEPBBIX TPEX NEPUOJOB, KATHUS U KATbLUANO X
nosnoxkeHuto B [lepuoguueckoii cucreme /1. W.
Meunneneesna.

KnaccuduupoaTs 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3YUEHHBIX
KJIaCCOB.

OnuceiBaTh 001ME XUMUIECKUE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB,MTOATBEPKIAThH
CBOMCTBA NMPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN XUMUYECKUXPEAKLIHIM.
Onpenenars BUJ XUMUYECKOUN CBSI3U UTHII
KPUCTAJUIMYECKOM PEIIETKH BEIIECTBA.
[IporHo3upoBath CBOMCTBA BELIECTBB
3aBUCUMOCTH OT UX CTPOCHUSI.

BricTpauBath pa3BEpHYThIE IUCEMEHHBICH
YCTHBIE€ OTBETHI C OMTOPOM

Ha HGOpMAIUIO U3 YICOHHUKA 1

CIIPaBOYHBIX MAaTE€PUAJIOB, IPAMOTHO




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HaKOMJIEHHE C MOJICTISIMU
KPUCTALINYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOBU
HeMeTauioB (rpaduTa u anmMasa),
CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHS)

UCIIOJIB30BATh U3Y4YCHHBIM TOHATUNHBIN
amnmapar Kypca XUMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHNYCCKUX
peakuuii

Knaccudukamnus XuMruaecKux peakiuimno
pa3IMYHBIM PU3HAKaM (110 YUCITy UCOCTaBYy
Y4aCTBYIOUINX B PEAKI[MH BEIIECTB, MO
TeroBomy b (dexTy,

10 U3MEHEHUIO CTENIEHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

1o 00paTUMOCTH, MO YYACTHIO
KaTaln3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXMMHUYECKHE YPaBHEHUS.

IToHsiTHE O CKOPOCTH XUMUYECKON
peaknuu. [Tonarue 06 oOpaTUMBIX

1 HEOOPATUMBIX XMMHUECKHUX PEeaKIHsIX.
IToHsTHE O TOMOTE€HHBIX U F€TEPOTEHHBIX
peakuusx. [lonarue o karanuse.
[ToHsITHE O XMMHYECKOM PAaBHOBECHH.
@akTOpBI, BIUAIOIIKNE HA CKOPOCTh
XUMHYECKOHN peaklMy U TOJI0KEHUE
XUMHYECKOTO paBHOBECHSI.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE

PackpbIBaTh CMBICT H3y4a€MbIX OHATHN 1

IMPUMCHATH 3TU MOHATHUA IIPU OIMMCAaHUKCBOMCTB

BEILIECTB U UX MPEBPAIICHUM.
KnaccuduimpoBaTs XUMHUYeCKUE pEAKLIUU 1O
Pa3JIMYHBIM IPU3HAKaM. Y CTAHABJINBATh
3aBUCUMOCTb CKOPOCTUXUMUYECKON pEAKINN
OT pa3JINYHBIX (PAKTOPOB.

[Iporuo3upoBarb BO3MOXKHOCTH

MIPOTEKAHUsI XUMUYECKUX IPEBPAILCHUIB
Pa3JINYHBIX YCIOBHUSX.

OrnpenensTb OKUCIUTENb U

BoccTaHoBUTENL B OBP.

CocTaBisTh NIEKTPOHHBIN OasiaHc

peakuuu.

[Ipon3BoauTh BBIYUCIEHUS 1O

XUMUYECKUM YPABHEHUSM.

Y4acTBOBaTh B COBMECTHOI paboTeB

nape Win rpyIre.

BricTpanBathk pa3BEpHYThIE TUCEMEHHBIE




peaKIyu, JIEKTPOHHBIN O6anaHc
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHOM
peakimu.  CocraBineHHE  YpaBHEHHIA
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ HCIONb30BaHHEM METoja
3JICKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnegoBanue  3aBUCHUMOCTH  CKOPOCTH
XUMHYECKOM pEakiuu OT BO3JCHUCTBUSA

pa3nUYHBIX (PAKTOPOB.

OMnBITH, WLTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakuuu
Pa3NIoKEHUS, COSTUHEHUSA ).
Buviuucnenua:

KOJINYECTBA BELIECTBA, 00bEMA U MaCChI
peareHToB WU IPOAYKTOB IO
YpaBHEHHSIM XUMHUYECKUX PEaKIHii

U YCTHBIE OTBETHI C OIIOPOM

Ha UH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX

MaTepHaJioB, IPAMOTHO UCIIOJIb30BATh
W3Y4YECHHBIN MOHATUMHBIAAIIIIAPAT Kypca
XUMHUHU

1.3

DJIEKTPOIUTUYECKAS
JUCCOITUAIHS.
XUMHUYECKHUE
peakuuu

B pacTBOpax

Teopus 3nEKTPOTUTUUECKON
JUCCOLUALUU. DJIEKTPOJIUTHI U
HEAJIEKTPONIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M quccolanuy BEIecTB

C pa3IMYHBIMH BUJIAMU XUMUYECKOU
cBs3u. Crenenpb nucconuanuu. CUiibHbIEU
ca0ble SITEKTPOTUTHI.

Peaxiuu nornoro oomena. Y ciioBus

PackpbIBaTh CMBICI N3y4aeMbIX OHSATHIM,a
TaK)X€ CMBICII TEOPUU

3JI€KTpOHHTI/I‘IeCKOI>'I Jucconuanuu.
OOBSICHIATH IPUYHUHBI
3JIEKTPOIPOBOAHOCTH BOJIHBIX PaCTBOPOB
BCIICCTB, pa3jinvyaThb cnaGHe 1 CUJIBHBIC
SJICKTPOJIUTHI.

CocTaBnsTh ypaBHEHHUS AUCCOIMAIINH




MPOTEKaHMUs PeaKIUii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE MOHHBIE YPaBHEHUS
peakuuii. CBOICTBA KUCIOT,0CHOBaHUH U
coJiel B CBeTe IpeCTaBICHU 00
ANIEKTPOIUTUYECKOUIUCCOLIMALINN.
KauectBennsie peakuunna nonsl. [lonstue o
TUAPOIU3E CoJleh. Xumuueckui
IKcnepumenm: [lemoncmpayuu.:
HccnenoBanne 371€KTpONPOBOAHOCTH
pacTBOPOB BELIECTB, MpoLEcca
JUCCOLMAIMY KUCIIOT, LIEI0Yen

1 coJieil (BO3MOXKHO UCTI0JIb30BaHUE

BHJICOMATEPHAIIOB).

OnbIThI, UIITIOCTPUPYIOIINUE MIpU3HAKHU
MPOTEKAHUS pPeakIWid HOHHOTO OOMEHa
(oOpa3zoBaHue oOcaaka, BBIICICHUE Tas3a,

o0pa3oBaHME BOJIBI).

Pacrnio3HaBaHue HEOPraHUYECKUX BEUICCTB
C MOMOIILI0 KAYECTBEHHBIXPEAKIINIA Ha
WOHBI.

Jlabopamopnuwiil onvim:

W3ydenune npu3HaKoB MPOTEKAHUS PEAKIINU
MOHHOT0 OOMEHa B pacTBOpax
ANEKTPOJIUTOB (¢ 0Opa3oBaHUEM OCAJIKa,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

KHCJIOT, IIeJIOUei U CoJIeH, IIOJHBIC 1
COKpAIEHHBIE HOHHBIC YPABHCHUS
XUMHYECKHX peaKIiii HOHHOTo OOMeHa,
KpaTKH€ HOHHBIC YPABHEHMSI IPOCTHIX
peakLui THIPOJIU3a CONIEH.
XapakTepHu30BaTh O0IINE XUMUUECKUE
CBOMCTBA BEIECTB PA3JINYHBIX KJIACCOBHA
OCHOBE TCOPHH JIEKTPOIUTHUECKON
JUCCOLMAINN; IOATBEPKIATh CBONCTBA
IPUMEpPaMU MOJIEKYJIAPHBIX U HOHHBIX
YpaBHEHUN XUMHYECKUX PEaKIIUH.

PemaTs sxcriepuMeHTaIbHBIE 334aUUIIO0
TEME.

[InanupoBats OCYILECTBIIATbHA
IIPAKTUKE XUMHUYECKUE

HKCTIIEPUMEHTBI, IPOBOAUTH HAOIIOJCHNS, AETaTh
BBIBO/JIbI 110 pE3yJIbTaTaM

JKCIIEPUMEHTA TP NIPOBEICHUN
71a00paTOPHBIX OIBITOB M MPAKTUYECKUXPAOOT.
CrnenoBatp nmpaBuiaM 0e301acHON pabOTHI B
71a00paTOPUHU IIPU MCIIOJIb30BAaHUU
XMUMHYECKOH MOCY bl HOOOPYIOBaHHUS.
[IpoBOANTH BBIYMCIIEHUS IO XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOH paboTe




No 1. Pemienue sxcriepuMeHTaIbHbIX3a/1a4
10 TEME.

Buiuucnenus:

110 YPaBHEHUSM XUMHUUYECKUX PeaKLnii

B I1ape WK TPyIIIE.
BricTpauBarth pa3BEpHYThIE IUCEMEHHBICH
YCTHBIE€ OTBETHI C OMTOPOM

Ha HH(POpPMAIHIO U3 Y4eOHUKA U APYTHX
UCTOYHUKOB MH(OPMALIUH, B TOM YUCIIE

Hurepnera

Hroro no paszneny
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Pa3zgen 2. HeMeTaJJIBI 1 UX COeTMHEHUA

2.1 O061mas 4
XapaKTepUCTUKA
XUMHYECKHX
asieMeHTOB VIIA-
TPYIIIIBL.
I'amorens!

OO1as xapaKTepUCTUKA raJIOTCHOB.
OcoOeHHOCTH CTPOEHUS AaTOMOB,
XapaKTEPHbIE CTETIEHU OKUCIICHUS.
CrtpoeHue u pu3NYecKue CBOKWCTBA
MPOCTHIX BEILIECTB — FAJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa
(B3aMMOJIEHCTBHE C METAJIAMH,
HEeMEeTaJIaMu, IeJI09aMu ).
Xnopooaopod. ConsiHasi KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MTOIyYEHUE,
IpuMeHeHue. JleicTeue xjopa u
XJIOPOBOJIOPOJIa HA OPraHU3M UYEJIOBEKA.
Baxxueiiue xJI0puasl ¥ UX HaXOXKICHUEB
MIpUpPO/IE.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxaromue Gu3ndeckKue u

XAMHAYECKHE CBOMCTBA TaJOr€HOB U UX
COCTMHEHHH (BO3MOYKHO UCITOJIH30BAaHUE

OOBsACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB HEMETAIJIOB M UX
COEIMHEHUH B Mpezeax MajblX IEPUOIOB U
IJIaBHBIX noArpynn Ilepuoaudeckon cCucTeMsl
XUMHUYECKUXAJIEMEHTOB C YYETOM CTPOCHHUS
UX aTOMOB.

XapakTepHu30BaTh GUINUECKUE U XUMUYECKHE
CBOMCTBa MPOCTHIX BEILIECTBraJIOTeHOB (Ha
npuMepe xXjaopa) u

CJIOHBIX BEIIECTB (XJIOPOBOJOPO/Ia,
XJIOpU/Ia HATPHS), CIIOCOOBI MX TOTYYCHUS,
IIPUMEHEHNE U 3HAYEHHUEB IPUPOJIE U

YKU3HU YEJI0BEKa.

OnpenensTs XJIOpUI-UOHBI B paCTBOPE.
[TnanupoBaTh U OCYLIECTBIATHHA

MPAKTHKE XUMUYECKUE

9KCIIEPUMEHTHI, IPOBOIUTH HAOMIOACHNUS,
JieNaTh BBIBOBI 110 Pe3yJIbTaTaM




BHJIEOMATEPHUAIOB).

O3HakomiIeHHE ¢ 00pa3LaMH XJIOPUI0B
(ra;moreHuIoB).

Jlabopamopnuwiil onvim:

N3ydeHue CBONCTB COJISHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEAKIIUI HA
XJIOPUA-UOHBI.

IIpakmuyeckas paboma

No 2: TlonyueHue COasTHON KUCIOTHI,
H3y4YECHUE €€ CBOMCTB.

Buiuucnenusa:

M0 YPaBHEHUSIM XUMUYECKHX PEAKIIHil, eciu

OIWH 13 PCarcHTOB /IaH B M30BITKE

HKCIIEPUMEHTA MPHU NMPOBEICHUN
71a00PATOPHBIX OMBITOB U MPAKTHIECKUXPAOOT.
CrnenoBatb npaBuiiam 6e30macHoON

paboTsl B 1abopatopun

IIPU UCTIOJIb30BAaHUU XUMHYECKON

MOCY/IbI 1 000PY0OBAHMUS.

BricTpauBarth pa3BEpHYThIE IUCEMEHHBICH
YCTHBIE€ OTBETHI C OMTOPOM

Ha nH}OpMaIUIo U3 yUeOHUKA U CIIPABOYHBIX
MaTepHajIoB, TPAaMOTHO UCIIOIb30BaTh
W3YYECHHBIN IOHATUWHBIN

anmnapar Kypca XuMuu

2.2

O61mas
XapaKTepUCTUKa
XUMHYECKUX
9JIEMEHTOB
VIA-rpynmsl. Cepan
e€ coeIMHEHUS

OO0mas xapakTepucTuka 31eMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOCHHUSIATOMOB,
XapaKTEpHbIC CTENIEHU

OKHUCJICHUSI.

Crtpoenue u pu3HIECKUEe CBOMCTBA IPOCTHIX
BEILIECTB — KUCIOPOa U Cepbl. AJUTOTPOITHBIE
MoAU(UKAIIIN KUCTIOPOIau cepbl. XUMUYECKUE
CBOWCTBA CEPBHI.

CepoBonopo, cTpoeHue, pu3ndyeckue u
XUMHYECKHUE CBOMCTBA.

Oxkcubl cepbl Kak MpeCTaBUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas kuciora, Gu3nIecKue u

XUMHYECKHE CBOMCTBA (00IIHE Kak

OOBsACHATH 00IIKE 3aKOHOMEPHOCTHB
U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynisl 1 UX COEAMHEHHI C y4ETOM
CTPOECHHS UX aTOMOB.

Xapaktepu3oBaTh GU3MIECCKUE U
XMMHYECKHE CBOMCTBA MPOCTOr0 BEIeCTBa
cepbl U €€ coeTuHeHu (cepoBO0po/Ia,
OKCHJIOB CE€PBI, CEPHOUKHUCIIOTHI, CYIh(})aTOB),
CHOCOOBI UX MOMYYCHHS, IPUMEHEHUE U
3HAYCHHE

B IIPUPOJIE U JKU3HU uenoBeka. Onpenensirsb
HaJIM4Ke CcyJib()aT-uOHOBB PACTBOPE.
OOBSICHATH CYIIHOCTH SKOJIOTUYECKUX




IIPEICTaBUTEINS KJlacca KUCIIOT U
cneuupuyeckre). XMMHYECKUE PEaKIIny,
JIeKalllye B OCHOBE MPOMBIIIJICHHOTO CII0c00a
MIOJIy4YEHHUS CEPHON KUCIIOTHI.
ITpumenenue. Conu cepHON KUCIIOTHI,
KauecTBEHHas peaklus Ha CyJIb(aT-uoH.
HaxoxeHue cepel 1 €€ COeJUHEHUN B
npupojae. XUMHUECKOE 3arpsi3HEHNE
OKpYKarolleu cpelibl COEAUHEHUSIMU

cepbl (KUCIOTHBIE JOXK/IU, 3aTPA3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
IIPEIOTBPALLEHUS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

O3HakomJIeHHE ¢ 00pa3laMu cephl U €&
COCMHEHUSAMH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB).

Hab6mnronenue nporecca o0yrianBaHus
caxapa noj IeicTBUEM
KOHUEHTPUPOBAHHOMN CEPHON KHCIIOTBHI.
Jlabopamopuvie onvimol: VI3yuenue
XMMHUYECKHX CBOMCTBpa30aBIeHHON
CEpPHOM KHCITOTHI.

IIpoBeneHne kaueCTBEHHOM peakliuy Ha
cynb(ar-uoH U HaOII0JeHUE TIPU3HAKa e¢
MIPOTEKAHUS

npo6ieM, CBSI3aHHBIX C ITepepadboTKOM
COCIMHEHUH CEPBI.

[TnanupoBaTh U OCYIIECTBIATHHA

MPaKTUKE XUMHYECKUE

AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHHMSI, IENATh
BBIBOJIBI 10 pe3yJIbTaTaM

SKCTIEPUMEHTA.

CrnemoBaTh mpaBmiiaM 0€30TaCHOM

paboTsl B mabopaTopuu

MIPH UCTIOTB30BAHUU XUMHUYECKON

MOCY/IbI 1 000PYA0OBAHMUS.

[Tpon3BOIUTE BBIYUCIICHHS 110
XUMHUYECKHM yPaBHEHUSIM.

Hcnonb30Bath MpH BBHITOIHEHUU YUEOHBIX
3a/laHuil TeKCThI yUeOHHKA, CIIPABOYHBIC
matepuaisl ([lepuoanueckyro cucremy
xumuueckuxdnemenToB [. . Menneneena,
Ta0IUITypaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
COJIEH B BOJIE, AIIEKTPOXUMHUYECKUN PAJT
HaIpsKEHUH METAJIOB).

Hcronp30BaTh NMpH BHITIOJHEHUH YICOHBIX
3aIaHUM U B MIPOIIECCE UCCIEN0BATEIbCKON
JEATETLHOCTH HAyYHO-TIOMYJISIPHY O
JUTEPATYPy XUMHUUECKOTO COJICPKAHUS,
CIIPaBOYHbBIC

MatepHaisl, pecypcbl HTepHETA
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Oobmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VA-rpynmsl.

A3ot, pochop 1 ux
COCIMHEHUS

OOm1as xapakTepuCcTHKa 31eMEHTOB VA-
rpynnsl. OcOOEHHOCTH CTPOEHUSAATOMOB,
XapaKTepHbIE CTENCHH

OKHCIICHHUS.

A30T, pacripocTpaHeHHE B IPUPOJE,
(bu3nyeckre 1 XUMHUYECKUE CBOMCTRA.
Kpyrosopot azota B npupoze.

AMMHUaK, ero pu3nYecKkre 1 XUMHUECKUE
CBOHCTBa, MOJyYCHHUE U IPUMEHEHHE.
Conu aMMOHMSL, UX GU3NYECKUE U
XMUMUYECKHE CBOICTBA, IPUMEHEHHE.
KayecTBeHHast peakiysi Ha HOHBI
aMMOHMSL.

A30THas KUCIOTa, €€ MoJTyueHHe,
¢bu3nveckre 1 XUMHUYECKHE CBOICTBA
(oOmue Kak MmpeacTaBUTENs Kilacca

KHCIIOT U cnienuduieckue). Mcnonap3oBanue

HUTPATOB U COJIEH aMMOHHUS B Ka4€CTBE
MUHEPAIbHBIX YI00peHnid. XUMHUYECKOe
3arpsAI3HEHUE OKPYXKAIOLIEH Cpebl
COCMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH,

3arpsI3HEHUEBO3AYXa, [I0UYBBI U BOJOEMOB).

docdop, aI0TPONHbIE MOAU(PHUKAIIUN
dbocdopa, pusznueckre 1 XUMUUECKHE
coricTBa. Okcup ocdopa (V) u
dbocdopnas kuciaora, pusndeckre u

OOBsACHATH 00IIKE 3aKOHOMEPHOCTHB
W3MEHEHUU CBOWCTB JIEMEHTOB

VA-rpynmsl 1 ©X COEAUHEHUH C YYETOM
CTPOECHHS UX aTOMOB.

XapakTepu3oBarh HU3NIECKUE U XUMHUECKUE
CBOMCTBA IMPOCTHIX BelecTBa3oTa u pocdopa u
WX COCIMHEHUN (aMMHaKa, CoJIeii aMMOHMUS,
a30THOH

KHCJIOTBI, HUTPATOB, okcuaa ¢pochopa (V)u
dbocdopHoii KKCIOTHI, PocdaToB), crTOCOOBI UX
MOJTy4€HUsl, IPUMEHEHHUE U 3HAaU€HUE B IPUPOJIE
U J)KU3HM yernoBeka. OnpenensiTh HOHbI aMMOHUS
u (ochar- HOHBI B paCTBODE.

OOBSICHATh  CYIIHOCTh  DKOJIOTHYECKUX
npoOsieM, CBSI3aHHBIX C  HAXOXXICHUEM
coeanHeHu a3ora u pochopa

B OKpY>KarolieH cpee.

[TnanupoBaTh U OCYLIECTBIATHHA

MPAKTUKE XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOCHH S, IENATh
BBIBO/IBI [10 pE3yJIbTaTaM

9KCIIEPUMEHTA MPH NMPOBEIECHUN

71a00PaTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CrenoBaTh mpaBHIaM 0€3011acHOMN

paboThI B TabopaTopun




XUMUYECKHUE CBOMCTBA, MOJTYUYCHUE.
Hcnons3oBanne GocdaToB B Ka4ecTBE
MUHEPAIbHBIX YI0OpEHUil.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C (PU3UUECKUMHU

CBOMCTBaMH a30Ta, ¢pochopa

U UX COeIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJeoMaTepranoB). O3HaKOMIIEHHUE C
oOpa3mamu a30THBIX HPOCPOPHBIX
yaoOpeHui.

[Tonyuenue, cobupanue, pacrio3HaBaHUEH
M3y4YEHUE CBOWCTB aMMHaKa.
BsaumoneiicTBue KOHIIEHTPUPOBAHHOMN
a30THOM KHCIOTHl € MeAblo (BO3MOXKHO
HCII0Ib30BaHNUE BUJIEOMATEPHAIIOB).
Jlabopamopuvie onvimsl: IIpoBeneHme
KaueCTBEHHBIX peaklUiiHa HOH aMMOHHUS U
docdar-noH, ¥ U3ydeHHE TPU3HAKOB UX
npotekanus./Ipakmuueckas paboma

Ne 3: TlonyueHune aMmuaka, U3y4eHUEET0
CBOMCTB.

Buiuucnenus:

10 ypaBHEHUSM XUMHUYECKHUX peaKIui

IMpU UCIIOJIb30BAHUHN XUMHYECKOUI

MOCYbI M 000PYTOBaHUSI.

[Tpon3BOIUTH BBIYUCIICHHS 110
XUMUYECKUM YPaBHEHUSM.

Hcnonp30BaTh Ipy BHITOJTHEHUN YUEOHBIX
3aJaHUi TEKCTHI Y4eOHHUKA, CIPAaBOYHBIC
MaTepuaibl (IEPUOAUYECKYIO CUCTEMY
xumuueckuxanemMenToB /1. 1. Menpeneena,
TaOJIUIypaCTBOPUMOCTH KUCIIOT, OCHOBAHHUN U
COJIEH B BOJIE, AIIEKTPOXUMHUYECKUN PAJT
HaIpsHKEHUH METaJIOB)
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Oobmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
IVA-rpynmsr.
Yraepon u
KpPEMHUI, U UX
COETMHEHUS

OOm1as xapakTepucTHKa 31eMeHToB [VA-
rpynnbl. OcOOEHHOCTH CTPOSHHUSATOMOB,
XapaKTepHbIE CTETNIEHU

OKHUCJICHUS.

VYraepon, alsIoTpONHbIE MO (UKALIUY,
pacnpocTpaHeHHe B Ipupoe, pusndeckue u
XUMHUYECKHE CBOMCTBA.

Ancop6mus. Kpyrosopot yrieponas
IIPUPOJIE.

Oxcuppl yriepona, ux GU3nYecKue u
XHUMHYECKHE CBOMCTBA, ICHCTBHUE

Ha KUBbIE OPraHU3MBbl, IOJyYEHHUE U
pUMEHEHHE. DKOJIIOTHYeCKUe PoOIeMbl,
CBsI3aHHBIE ¢ OKCHIOM yriepona (IV),
TUIIOTE3a II100aTbHOT OO TEIUICHUS
KJIUMara, MapHUKOBBIH 3 PeKT.
VrolbHas KUCI0Ta U €€ COIH, UX
¢bu3nyueckre 1 XUMHYECKHEe CBONCTBA,
II0JIyYE€HUE U IPUMEHEHHE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB

B OBITY, MEIUIIMHE, POMBIIITIEHHOCTH U
CEJIbCKOM XO35ICTBE.

[lepBoHavasIbHBIEC TOHITHS

00 OpraHUYECKUX BEIIECTBAX KaK

0 COEMHEHUSX yTaepoaa (MeTaH, 3TaH,

OOBsACHATH 00IIKE 3aKOHOMEPHOCTHB
W3MEHEHUU CBOWCTB JIEMEHTOB

IVA-rpynnel 1 UX COeIMHEHUM ¢ y4ETOM
CTPOECHHS UX aTOMOB.

XapakTepru3oBarh HU3NUIECKUE U XUMHUECKUE
CBOICTBA MPOCTHIX BEIIECTBYTIEPOIA U
KPEMHUS ¥ KX COSUHEHHH (OKCUIOB yTIepoaa,
YTOJIBHON KUCIOTHI, KApOOHATOB, OKCHIA
KpEeMHUS,

KPEMHHEBOW KHUCJIOTHI, CHIIMKATOB), CIIOCOOBI
UX MOJIy4EeHHUsI, TPUMEHEHNE NU3HAYCHHE B
IPUPOJIE U KU3HU dyenoBeka.OObACHATh
MPUYHUHHO-CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEI[ECTBA — CBOMCTBA

— IPHUMEHEHHE — Ha IPUMepax COeTUHEHUI
yraepoaa u kpemuus. Onpenenste KapOoHaT- U
CUJIMKAaT-UOHBIB PacTBOPE.

OOBSICHATH CYIIHOCTh 3KOJOTHYECKHIX
po0JieM, CBSI3aHHBIX C HAX0XKJIEHUEM
YTJIIEKUCIIOTO Ta3a B OKpY Karolei cpeie.
[MonTBepxaTh 0COOEHHOCTH COCTaBa
OpPTaHMYECKUX BEIIESCTB MPUMEPAMU IMPOCTHIX
COeMHEHUH (MeTaH, 3TaH, TUJICH, al[eTHIICH,
ATAHOJ, TJIMLEPUH, YKCYCHAsI KUCIIOTA),
B3aMMOCBS3b

HEOPraHUYECKUX COCIUHEHUN yIiepoaa U




STUJIEH, alleTUJIEH, 3TaHOJ, TJIULIEPUH,
YKCyCHasl KUCIIOTa).

[IpupoaHbIe UCTOYHUKH YTIIEBOJAOPOIOB
(yroJib, MpUpPOIHBIH Ta3, HEPTH), MPOAYKTHI HX
niepepaboTku (OCH3UH), UX POJIb B OBITY U
MPOMBIIIJIEHHOCTH.

[TonsiTre 0 OMONIOrMYECKU BaXKHBIX BEIIECTBAX:
KHUpax, OeNkax, yriieBogax —1i UX pOJH B )KU3HU
YeloBeKa.

MatepuranabHOE €TUHCTBO OPTaHUYECKUXH
HEOPraHUYECKUX COCTUHEHUN.

Kpemnnii, ero ¢pusznueckne 1 XUMHIECKHE
CBOICTBA, MOJyYEHUE UTTPUMEHEHHUE.
Coenunenus kpeMHUsB mpupoze. Obmue
MpeICTaBICHUS

00 okcune kpemuus (IV) u kxpeMHHEBOM
KHCJIOTE.

CunukaTel, UX UCTIOJIb30BaHUE B OBITY,
MEIUIIMHE, TPOMBIIIICHHOCTH.

Baxwuelime cTpouTeabHbIE MaTEPUAIBI:
KepaMHuKa, CTeKJIO, [IEMEHT, OCTOH,
xene300eToH. [Ipobiembr 6e30macHOro
MCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPHUaJIOB B
MMOBCEHEBHOW JKU3HU.

Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:

Moeny KpUCTaITNYECKUX PEMIETOK

OpPTaHHYECKUX BEIIECTB.
OnuceiBaTh poib OETKOB, )KUPOB U YTIICBOJOB B
(GYHKITMOHUPOBAHHUH KUBBIXOPTAHU3MOB,
COCTaB MPHUPOIHBIX UCTOYHUKOB
YTIEBOJIOPOAOB, UX POJIb

B OBITY Y IPOMBIIIJIEHHOCTH.

[TpoBOAUTDH BBIUKCIIEHHUS IO YPABHEHUSM
XUMHYECKHUX PEaKIUH.

[TnanupoBaTh U OCYMIECTBISITHHA

MPAKTHUKE XUMUYECKUE

OKCIIEPUMEHTBHI, POBOIUTH HAOIOCHHMSI, IETATh
BBIBO/JIBI 110 pE3yJIbTaTaM

AKCIIEPUMEHTA TIPH MTPOBEICHUHN

71a00PATOPHBIX OMBITOB U MPAKTHIECKUXPAOOT.
CrnenoBaTh mpaBmiiaM 0€30TaCHOM

paboTsl B mabopaTopuu

MIPH UCTIOTB30BAHUU XUMHUYECKON

MOCYBI M 000PYTOBAHUSI.

Hcnonp30BaTh MU BHITOTHEHUH Y4EOHBIX
3aJJaHUI TeKCThl yueOHUKa, CIIPaBOYHbBIE
matepuansl (Ilepuonnueckyto cucremy
xumuueckuxdnemenToB [. . Menneneena,
TaOJIUIypaCTBOPUMOCTH KUCIIOT, OCHOBAHHUN U
colieil B BOJIE, IIEKTPOXUMHUUYECKUHN PSIJT
HaNpPsSDKEHUN METaJIOB)




anmMasa, rpadurta, Qyiepena.
O3HaKOMJICHHE C TIPOIIECCOM aacopOuu
PAaCTBOPEHHBIX BEILIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOTA3a.

O3HakoMmIIEHUE € TPOAYKIIHUEH
CHJIMKATHON TPOMBILUIEHHOCTH
(Buneomarepuabl: CUITUKAaTHAS
IIPOMBIIIJIEHHOCTB ).

Mopaenu MoJieKyJ1 OpraHuueCcKuX
BEILIECTB.

Jlabopamopnwiii onvim:

[Tomryuenue, cobupanue, pacro3HaBaHUEH
M3Yy4YEeHHE CBOMCTB yIJIEKUCIIOTO Tra3a.
[IpoBeneHne Ka4ECTBEHHBIX pEaKINiiHa
KapOOHAT M CUJIUKAT-UOHBI U U3YUCHHE
MPU3HAKOB UX NpOoTeKaHus./ [pakmuueckue
pabompi:

No 4. TlonydeHue yriekucsiaoro rasa,
W3y4YEHHUE €ro CBOMCTB.

Ne 5. Pemienne dkCniepuMEeHTaJIbHBIX 33]1a4 110
TeMe «BaxHelnme HeMeTaluIbIi UX
COETUHEHUS

Buiuucnenusa:

110 YPaBHEHUSM XUMHUUYECKUX PeaKLnii

Hroro no paszneny
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Pa3zgen 3. MeTaJJIbl 1 HX COeTMHEHUSA

3.1

OO01ue cBoiicTBa
MCTaAJ1JIOB

4

OO1m1ast xapaKTepUCTHKA XUMHYECKIX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nosioxkeHus B [lepuoanueckoii cucreme
XUMUYECKUX JIEMEHTOB

J.W. MeHneneeBa 1 CTpOCHUS aTOMOB.
Crpoenne MetaimioB. Merannuyeckasi CBs3b
1 MeTajuinuecKas

KpPUCTAJUIMYECKAS PEIIETKA.
DNEKTPOXUMHUYECKUN Psiji HAIPsLDKEHUI
MeTalI0B. PU3NUECKUEe U XUMUYECKUE
cBoiicTBa MeTaiyioB. O01Ie crocoObI
noxyyeHus: MerasuioB. [lousarue

0 KOPPO3UH METAJIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrmuiaBsl (CTamb, YyTYH, TIOPATIOMUHUH,
OpOH3a) M UX MPUMEHEHHE B OBITY U
MIPOMBILIIIEHHOCTH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OO0pa31pl MeTaIIOB U CIUIaBOB. M3yuenue
pE3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MO’KHO UCITOJIB30BAaHUE
BHJIEOMATEPHUATIOB).

Jlabopamopnvie onvimul:

O3HakomiieHHEe ¢ 00pa3laMu METAJIIOB U

CILIaBOB, UX (U3NYECKUMHU CBONCTBAMHU.

PackpbiBath CMbICH U3y4aeMbIX TOHATHI U

IMPUMCEHATH OTU IOHATHS IIPU OITFICAHHUKCBOMCTB

BEILIECTB U UX PEBPALEHUI.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB 3JIEMEHTOB- METAJIIOB
Y UX COCTUHEHUH C YYETOMCTPOCHUS HX
aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
obmmue pu3nIecKrue 1 XMMUYECKHe CBOMCTBa
METAaJUIOB.

XapakTepru3oBaTh OOIIHE CTIOCOOBI
MOJTy4YEHUS METAJLJIOB.

OnwuceIBaTh CIOCOOBI 3aIUTHl METAITIOBOT
KOPPO3HH.

CrnenoBatp mpaBuiIaM 0€30MaCHOM pabOTHI B
nabopaTtopuu MpH UCIIOTH30BAHUH
XUMHUYECKOH MOCy bl HOOOPYIOBAHUS.
[Tpon3BOIUTE BEIYUCIICHUS

M0 YPaBHEHHSIM XUMUYECKUX PEaKIUi,eclin
OJTMH U3 PEareHTOB COACPIKUT MPUMECH.
Y4acTBOBaTh B COBMECTHOM pabOTEB

nape Wi TpyIe.

Hcnonp30BaTh MpH BBITIOTHEHUT

y4eOHBIX 33/1aHUH TEKCThl yueOHUKa,




Buviyucnenus:
110 YPAaBHEHUSIM XUMUYECKUX PEaAKIUH,eCiIn
OJIMH U3 PEareHTOB COJICPKUT IPUMECH

cnpaBouHble Matepuais! (Ilepuoauyeckyro
cucTteMy xumudeckuxaiaemeHTon /1. W.
MeneneeBa, TaOIUIypacTBOPUMOCTH KUCIIOT,
OCHOBaHHUI U COJICH B BOJIC,
JIEKTPOXUMHUUYECKUH P

HaNpsDKEHUH METAJUIOB)

3.2

Baxueiinme
METaJUIbI ¥ UX
COEIMHEHUS

16

[IlemouyHbBIe METaIBI: TIOJI0KCHHE

B llepmomgmueckoil cucremMe XHUMHYECKHX
snementoB /.M. MeHneneeBa, CTpoeHHE HX
aTOMOB, HaX0XJIEHUE B PUPOJIE.

dusnyueckre 1 XMMUIECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanust). Okcuasin
TUJIPOKCUJIBI HATPHUS U KaJTUS.

[IpuMeHeHne nIeI0YHBIX METAIIIOB U UX
COCTUHEHU.

IllenoyHno3eMenbHbIE METAUIBI MarHuk H®
Kanpuuii: moniokenue B llepmoamyeckoii
CHCTEME XUMUUCCKHX DJICMESHTOB

J.W. MenneneeBa, CTpOEHHE UX aTOMOB,
HaxoJIeHUe B npupoje. Puznueckue u
XHMUYCCKHE CBOMCTBA MarHus 1

Kanblus. Baxxuennme coeJMHEHNS

KaJIbIHS (OKCHT, TUIPOKCH]I, COJIH).
JKECTKOCTH BOIBI U CIIOCOOEI €€

YCTpaHEHHUS.

ATIOMHHHI: TIOJ0KESHIE

B [leproanueckoit cuctreMe XuMHYECKHUX

OOBACHATDH 00IITHE 3aKOHOMEPHOCTHB
W3MEHEHUU CBOMCTB 3JICMEHTOB-

METaJIJIOB U MX COCIUHEHUH B TPyTIaxc
y4ETOM CTPOCHHS UX aTOMOB.
Xapaktepu3oBaTh GU3HMUYECKUE M XUMHUCCKUE
CBOMCTBA MPOCTHIX BEIECTBMETAIIJIOB M X
COEIMHEHUH (OKCHIOB, THAPOKCUJIOB, COJIEH),
CHOCOOBI MIX TIOyYeHUsl, TPUMEHEHUE U
3HAUYCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA. Y CTAHABIINBATH
MIPUYUHHO- CJIEJICTBEHHYIO CBSA3b: CTPOCHHE
BEILIECTBA — CBOWMCTBA — MPUMEHEHUE —Ha
pUMepax N3y4aeMbIX BEIECTB.
Pacno3HaBaTth ¢ TOMOIIBIO KAYECTBEHHBIX
peakIii HOHBl METAJIOB: MarHuUs,

KaJbIUsl, AIFOMUHMS, IMHKA, xKeme3a (I)u
xenesa (II), memau (II).

JlokaspIBaTh aM(pOTEPHBIN XapaKTep

OKCHJIOB ¥ TUJPOKCHIOB ATFOMUHUS U

[IMHKA.




anemenToB /.. MeneneeBa, ctpoeHreaToma,
HaxO0JICHUE B MIPUPO/IE.

dOu3nvecKknue 1 XMMHYECKHE CBOMCTBA
amoMuHMSA. AM(OTEpHBIE CBOWCTBA OKCUAA

Y TUJIPOKCHUIA ATTFOMUHHSL.

Keneszo: nonoxxenue B [lepuoguueckoit
CHCTEME XUMHUUYECKHUX IJIEMEHTOB

J.W. MenneneeBa, CTpOCHUE aTOMa,
HaXOXJeHue B mpupojie. Pusnyeckue u
XHUMHYECKHE CBOMcTBa xkeie3a. OKCHUIEL,
ruapokcuabl u conu xenesa (I1) u xenesa(Ill),
HX COCTaB, CBOMCTBA U MOJy4YECHHE.
Xumuueckuit 3xcnepumenm: /[emoncmpayuu:
OcCOoOCGHHOCTH  B3aMMOJCHCTBUS  OKCHIA
KIS W HATpus C BOJOH (BO3MOYKHO
HCII0Ib30BaHNUE BUJIEOMATEPHAIIOB).
OkpammBaHue MIaMeHU HOHAMH HaTPHs,KaJInsl
1 KaJIbIHsl (BO3MOYKHO HCITOJIh30BaHUE
BHuieoMatepuanoB) MccnenoBanue CBOMCTB
#écTkoil Bowl. [Iporiecc ropenus xenesa B
KHCJIOPOie (BO3MOXKHO MCIIOIB30BaHUE
BHJICOMATEPHAIIOB).

Jlabopamopnwvie onvimul:

[IpoBeneHne KayeCTBEHHBIX peaKIUi Ha
WOHBI (MarHus, KajabIus, ATFOMUAHUS,

[TnarupoBaTh U OCYIIECTBIATHHA

MPAKTUKE XUMHUYECKUE

AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHUS, 1eaTh
BBIBOJIBI 110 pe3yJIbTaTaM

HKCIIEPUMEHTA IPHU MPOBEJCHUN
J1a00pPaTOPHBIX OMBITOB U MPAKTUIECKUXPAOOT.
CrnenoBaTh nmpaBuiiaM 0€30macHOM

paboTsI B 1aboparopuun

MIPH UCTIOJIE30BAHUY XUMUYECKON

MOCY 1Bl M 000PYOBaHUSI.

[Tpou3BOIUTE BBIYKCICHHS T1O

XUMHYECKUM YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM pabOTEB

nape Wiu rpyIme.

BricTpauBath pa3BEpHyThIE TUCEMEHHbBIEU
YCTHBIE OTBETBI C OIIOPOM

Ha nH(pOpMaIHIO U3 yueOHUKA U CIIPABOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BaTh
W3y4YECHHBII MOHATUHHBIMANIIApAT Kypca
XUMHH




nuHka, xxenesa (1) u xenesa (111), mequ(Il),
OIHMCaHNE TPU3HAKOB UX

MIPOTEKAHUS.

HccnenoBanue aMm(poTEepHBIX CBOWCTB
THAPOKCH/IA ATFOMUHHS W THIPOKCHIA
LIMHKA.

Ilpakmuueckue pabomoi:

Ne 6. JKEcTKOCTH BOJBI K METOABI €€
YCTpaHEHUSI.

No 7. PelieHne 3KCIepUMEHTAIIBHBIX 3a7a4 M0
TeMe «BakHeHIe MeTamibl HIuX
COCAUHCHUS.

Buiuucnenus:

M0 YPAaBHEHHSIM XUMUYECKUX PEAKITU, eCITH
OJIUH U3 PEareHTOB JIaH B U30BITKEUITN
COJZIEPKUT TIPUMECH;

MacCOBOM JIOJIM BBIXO/1a ITPOTYKTa

peaxkuuu

Hroro no pazneny
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Pasnea 4. Xumus 1 OKpyxkamas cpega

4.1

XuMHusa u
OKpY>Karolas cpeia

3

BemecTsa 1 Marepuaiibl B TOBCETHEBHOMKN3HU
YyeJIoBeKa. be3omacHoe UCIoiIb30BaHUE BEILIECTB
U XUMHYECKUX peakuuii B ObITy. [lepBast
MOMOLb IPU XUMUYECKHX 05KOTax U
OTPABJICHUSIX.

XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIECH

cpenbl (TIpeAebHas IOy CTUMAas

XapakTepru3oBaTh POIb XUMUHU

B Pa3IMUHBIX cepax AesaTeIbHOCTH
JIIOZIeH, OCHOBHBIC BEIIECTBA U
MaTcpuraJibl, IPUMCHACMBIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBACHATD yCIOBUS O€30IIaCHOTO
MCIOJIb30BAaHUS BEIIECTB U XUMUYECKUX




KOHIIEHTpAIlUs BemiecTB. Poib XUMUUB
PEIICHUN YKOJIOTHYECKUX MPOOIIEM.
Xumuueckuit 3xcnepumenm:
Jlemoncmpayuu:

W3ydenue o0pa3oB MaTepranoB
(cTexI0, CIUTaBbl METAJLIOB, TIOJIUMEPHBIE
MaTepuabl)

peakiuii B ObITY.

AHanM3UpoBaTh U KPUTHUIECKH OICHUBATH
MH(OPMAIIHIO O BIMSIHIUHA MTPOMBIIIJICHHOCTH,
CEJIbCKOT'0 X034 CTBa, TPAHCIIOPTA U JIp. Ha
COCTOSTHUE

OKpY>KaloIlIeu cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOIIIb

MIPU XUMHYECKHUX 0KOTaX U OTPABJICHHSIX.
[IpuHuMaTh ygacTue B 00CyXICHUHN TPOOIeM
XUMHYECKOHN U IKOJIOTMYECKOU
HAIMpPaBIIEHHOCTH, BHICKA3bIBATH COOCTBEHHYIO
MO3UITUIO TI0 MPOOJIeMe U TpeIaraTh
BO3MOXHBIE IIyTH €€

pelieHus

Hroro no pazneny:

PesepBHOE Bpemst

OBIIEE Y1CJIO HACOBIIO
I[TPOTPAMME
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PEAJIM3ALIUA IMPO®ECCHUOHAJIBHOT'O CAMOOITIPEJEJEHUSA
OBYYAIOIIUXCA «ITPOPECCUOHAJIBHBIE TPEKH»

HEJIb: akTyanu3auus 3HaHUN U TPEACTABICHUHN IMIKOJIbHMKA O MPEANOYUTAeMON mpodeccu,
YCTQHOBJICHHE COOTBETCTBHSI CBOMX CIOCOOHOCTEH M BO3MOXHOCTEH TpeOOBaHMSAM, KOTOpHIE
NpenbsSBIsSeT mpodeccus K YeIOBeKY M HalleJeHbl Ha OpPUEHTALMIO MHIWBHUIA B Ty 00JacTh
NeATEeTLHOCTH, JIJI1 KOTOPOH y HET0 0OHAPYKEHBI OOJIBIINE CIIOCOOHOCTH.

3AIAYU, peanuzyembie B paMKax MPOPECCHOHATBHOTO CAaMOOIIPEACIICHUS 00yYarOIINXCS:
OBPA3OBATEJIbHBIE:

1. popmupoBaHuEe aKTyaabHOTO [UIsl TOAPOCTKOB «UH(GOPMALMOHHOTO TOJS» MHpa
npodeccuii, 03HAaKOMJICHHE C OCHOBHBIMH NPUHIMIIAMH BBIOOpa Tpodeccuu, IMIaHUPOBAHUS
Kapbephl;

2. opMupoBaHHUe 3HAHUK O CHCTEME YUPESKICHHUN MPO(decCHOHATBFHOrO0 00pa3oBaHUs U UX
TpeOOBaHUAX K BBITYCKHUKAM IIKOJIBI;

3. 3HAKOMCTBO C «a30yKOi» TPyAOyCTPOHUCTBA U OCHOBAMH TPYIOBOTO IIPABa;

4. TIOBBIIIICHHE YPOBHS IICUXOJIOIMYECKONH KOMIIETEHTHOCTH OOy4YaloIuXxcsi 3a CueT
MOJly4YeHUsI COOTBETCTBYIONIMX 3HAaHMM M yMeHuH. PacmmpeHuss rpaHul] caMOBOCIPHSTHS,
poOyKICHHS TOTPEOHOCTEH B CAMOCOBEPIIICHCTBOBAHUH.

BOCIIUTATEJIBHBIE:

1. OnpeneneHre CTENEHH COOTBETCTBUS «IPO(HIS JTHYHOCTH» H TPO(ECCHOHATBHBIX
TpeOOBaHMl, BHECEHNE KOPPEKTUB B MpodHAMEPEHHUS 00YUaIOIINXCS;

2. MpHOOpETeHNE TPAKTHUECKOTO OIBITa, COOTBETCTBYIOUIETO HWHTEPECaM, CKIIOHHOCTSIM
JTUYHOCTH 00YyUaroIerocs;

3. ¢opMupoBaHHE TOTOBHOCTH BBITYCKHHUKOB IIKOJBl K HENPEPHIBHOMY OOpa30BaHUIO U
TPYIy C y4ETOM MOTPEOHOCTEH HAIIEro TOpojia, €ro Pa3BUTHS U OJIAronoIydus;

4. Pa3sBUTUC CHOC06HOCTH AallTUPOBATLECAA B PCAJIBHBIX COIUAIIBHO-3KOHOMHWYCCKUX
YCIIOBUSAX.

PA3BUBAIOUIUE:

1. pa3BuTHE MOTPEOHOCTH B CAMOBOCIMTAHUN, CAMOPA3BUTHHU U CAMOpPEaTU3alllu;

2. BBISBIIGHHE WHTEPECOB, CKJIOHHOCTEH OOyYaromuXcs, HalpaBIeHHOCTH JHYHOCTH,
MEPBUYHBIX TPO(QHAMEPEHHUI U UX TUHAMUKY;

3. ¢opMupoBaHHE TOTOBHOCTM K CaMOAHAIM3y M CaMOOIIEHKE, pEaJbHOMY YPOBHIO
IIPUTA3AHUM;

4. co3nmaHue yCIOBHUM JJIsl pa3BUTHS MPHUKJIAIHBIX YMEHHUH (IEHCTBOBATh B CUTYyaIluu BBHIOOPA,
CTPOUTh TEpCIEKTHBHbIE IUIaHBl Ha Oyayllee, pemiatb MpPaKTUYECKUe TMpoOJIeMbl B
AKCTICPUMEHTAIBHON CUTYyaIluH, KOPPEKTUPOBATH BHIOOD, IPE3EHTOBATH ce051);

5. popmupoBaHHE MOJIOKUTEIHHOTO OTHOIIEHUS K cebe, YBEpEHHOCTH B CBOMX CHJIaX
IPUMEHHUTEIBHO K pean3anuu ceds B Oyayuiei npodeccuu;

«IIpoeccuonajibHbie TPeKH BBIMYCKHUKA» BKIIOYAIOT ABa OJOKa W pacHpelesieHbl Ha

CTYIICHU:
1. 8 knacc;
2. 9 knacc;

Kaxmas ¥3  yka3aHHBIX  CTYNEHEW  MpeamnosiaraeT  OmNpeleieHHBIM  Omor 1o
MpoECCHOHAIBHOMY ~ CaMOOTIPEJCIICHUIO  OOYy4aromuxcsi ¢ COOCTBEHHOW  IMOJIENBIO,
KOppEJIUpYIoIas ¢ OCHOBHOW I1€JIbI0 MPOGOPUECHTAIIMOHHOTO OJIoKa U oToOpakeHa B TabJuIIe.



Ne i/

Kuaacce

Ha3zBanue 0J10Ka

eanb 010Kka

YerBepTh

Tema ypoxka

8 Kiacc

VY3HAIO

AXTyanu3anus mpoueccoB MmpodeccCHoHATBHOTO
CaMOOIIpeIeIICHUS, UH(POPMHUPOBAHNE
oOydJaromuxcsi 0 BHJAaX MPOPECCHOHATBHOTO
oOpazoBanus (cpegHee mpodhecCHOHATBLHOE H
BBICIIIEE). [Tomorup LIKOJIBHUKAM B
COOTHOLICHUHN JIMYHBIX KAaUCCTB U HMHTCPCCOB C
HarnpaBJICHUEM npodecCHoHATBLHOM

ACATCIIbHOCTH.

1 yeTBepTH

1. Ilpaxmuueckasn paboma Ne 1 «Ilpuemvt
obpawenusi ¢ 1a60pamopHbIM
obopyoosanuem. Jlabopamopnas nocyoa.
IIpasuna b6ezonacnocmuy. Ilpodeccus -
nabopaHT.

2. Atombl. Monekyibl. XUMHUYECKUE
anemeHThl. [Ipodeccus cnennanuct no
SIIEPHON XVMUH.

2 4eTBEpTh

1. 3aK0oH COXpaHEHUsI MacChl U SHEPTUH.
[Tpodeccus mpenonaBarenb GU3NKH.

2. AHa/IM3 ¥ CUHTE3 BEILECTB -
JKCIIEPUMEHTANIbHBIE METO/Ibl XUMUHU.
[Ipodeccus cyamenskenepr.

3. YucTtsie BemiecTBa u cMecu. [Ipodeccus
WH)KEHEP MUILEBOU NIPOMBIIIICHHOCTH.

3 yeTBepTH

1. PacTBopbl. PacTBOpUMOCTS BElIECTB
Ilpakxmuuecxas paboma Ne 3
«Pacmeopumocms eewgecme» Ilpodeccus
IIPOBU30P.

2. Bo3ayx — cMmech ra3zos. [Ipodeccus
3KOJIOT.

3. Conu: cocTaB U HOMEHKJIATypa.
[Ipodeccus reosor.

4 yeTBepTH

1. CocTaB 1 BaKHEHIINE XapaKTEPUCTUKU
aroma. M3oronsl. XUMUYECKUE HIIEMEHTBI.
[Ipodeccus sHepreTux.

2. Kpucrannnieckoe COCTOSTHUE BEILIECTB.
[Ipodeccust reoxuMuK.

3. CymHOCTh M KJaccupuKaIus




XUMUYECKHUX PEaKLIUH B CBETE
JIEKTPOHHOM TeOpHH. OKUCIUTENBHO -
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
CocraBneHue ypaBHEHU OKUCIUTEIBHO -
BOCCTAaHOBUTEIbHBIX peakuuid. [Ipodeccus
buzmnoor.

9 kJacc

ITPOBYIO

®opMupoBaHue IIPEACTABICHUI 0

IIpEUMYLIECTBAX 00y4eHUIX KakK B
opraHu3anusax BBICIICTO O6paBOBaHI/I}I, TaKk U B
OpraHu3alysIX CpelHero MnpohecCHoHaIbHOTO
oOpa3zoBaHMs. AKTyanu3anusi MPEACTABICHUN O
BO3MOXKHBIX MPO(ECCHOHATBHBIX HAIPABIECHUAX
g yyamuxcs. [loBbllieHHe MO3HABATEIHLHOTO
nHTepeca K ¢unocodpun BEIOOpa M TTOCTPOSHUIO
npodeccroHanbHON

CBOEH KapbepHOU

TPAEKTOPUU PA3BUTHSI.

1 ueTBepTH

1. DHepreTuka XUMUUYECKUX PEAKIIUM.
PacueTsl Mo TEpPMOXUMHYECKUM
ypaBHeHusiM (TXYVY), cocraBnenue TXY.
[Ipodeccus snepreTuk.

2. PactBoputenu. [Ipodeccus dpapmarienr.

2 4eTBEpTh

1. OcHOBaHMS KaK JIEKTPOJIUTHI.
[Tpodeccust akKyMyISTOPIIUK.

2. I[Ipakxmuueckasn paboma Ne2 Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«PacTtBopsl. Teopus 31eKTPOIUTUYECKON
mucconuarnuny. [Ipodeccus madopanrt.

3. AHanu3 KOHTPOJIHHOU PabOTHI.
CepoBogopon u cynbhuasl. [Ipodeccus
HEPTSIHUK.

3 yeTBepTH

1. Kucnopoacoaepkamiue cCoeIMHEHUs
cepsl (VI).

IIpon3BOaCTBO CEPHOU KUCIIOTHI.
[Ipodeccus nHxeHEp-XUMUK.

2. Conu a30THOM KucIOTHL. [Ipodeccus
arpoHOM.

3. Coenunenus gocdopa. MunepaibHbIC
ynoopenus. [Ipodeccus arpoxumuxk.

4 yeTBepTH

1. Metamnyprus. DIeKTpoian3 pacijaaBoB U
pactBopoB cogie. [Ipumenenne




anekTponusa. [Ipodeccus merammypr.

2. Cnnassl. [Ipon3BoaCTBO YyryHa U CTaJu.
Koppo3us MeTansioB U CIJIaBOB.
[Tpodeccus ropenup.

3. OOmue cBeneHus 00 OPraHNIEeCKUX
coenuHeHusx. [Ipodeccus xumuk-
AHAITUTUK.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS BJIOKA IMTPO®PECCHOHAJIBHOI'O
CAMOOIIPEJEJEHUA OBYYAIOIIUXCA «ITPO®ECCHUOHAJIBHBIE TPEKH
BBIITYCKHHUKA»

JIMYHOCTHBIE PE3YJIBTATHI:

* COOTHOCHUTH CBOW MHAMBHIyalIbHbIE 0COOEHHOCTH C TPEOOBAHUSIMH KOHKPETHOM mpodeccuu;

*  COCTaBJIATH JIMYHBIN MPO(HECCHOHANBHBIN TUIaH H MOOMIIBHO U3MEHSTH €T0;

* WCIOJB30BaTh MPUEMBI CAMOCOBEPIIICHCTBOBAHHS B yUEOHOM U TPYIOBOH EATEILHOCTH;

* aHAIM3UPOBaTh HMHPOPMALUIO O Tpodeccusx Mo OoOmMM MpU3HaAKaM MpoQecCHOHATBHON
NeSITeIbHOCTH, a TAKXKE O COBPEMEHHBIX (pOpMax M METO/1ax X03sIiCTBOBaHUS B YCIOBUSAX PHIHKA;

¢ MOJB30BATHCAd CBCACHUSAMU O MMYTAX IMOJTYUCHUA HpO(l)eCCI/IOHaJ'H:HOFO 06p3.30BaHI/I$I.
METANPEIMETHBIE PE3YJIbTATDI:

® Pa3BUTb CAMOCTOATCIIbBHOCTD,

* OIICHUTh COOCTBEHHBIC BO3MOXXHOCTH M OBJIAJICTh YMECHHUSMHU TOJy4aTh U3 PasHOOOpa3HBIX
WCTOYHUKOB M KPUTHUYECKU OCMBICIIUBATH COIMATLHYIO0 HHPOPMAIIUIO;

* CHCTEMaTH3UpPOBaTh, aHATM3UPOBATH MOJTyUYCHHBIC TAHHBIC,

* OCBOUTH CIIOCOOBI ITO3HABATEIBHON, KOMMYHHMKATUBHOW, MPAKTHYECKOH JESITeIHHOCTH,
HEOOXOIUMBIX JUISl yYaCTHS B )KM3HH I'PAXXTaHCKOTO OOIIECTBa U IPABOBOI'O TOCYJapCTBa.
MNPEIMETHBIE PE3YJIbTATDI:

* 3HaueHHWE NPO(HECCHOHATHLHOTO CaMOOIpPEACNeHNUs, TPEOOBaHUS K COCTABJICHUIO IJIUYHOTO
po(hecCHOHALHOTO TIIAHA;

* mpaBwiIa BEIOOpa Mpodeccuu;

* TOHSTHE 0 Tpodeccusix u 0 MPoPeCCHOHATBEHON ACATEIHHOCTH;

* TIOHATHE 00 WHTEpecax, MOTHBaX W IICHHOCTAX TNPO(PECCHOHATBHOTO TpyJa, a TaKxke
NICUXO(H3HOIOTUIECKUX U TICHXOJIOTHYECKUX pecypcax JIMYHOCTH B CBSI3U ¢ BBIOOpoM mpodeccuu:
MOHATHE O TEMIIEpaMEHTe, BEAYIIMX OTHOUICHHUAX JIMYHOCTH, SMOIIMOHAIBLHO-BOJEBOU cdepe,
HWHTCJUICKTYaJIbHBIX CHOCO6HOCT$IX, CTHIIAX O6H_I€HI/I$I;

* 3HaYEHHWE TBOPYECKOTO MOTECHIIMAJIA YeT0BEKa, Kapbephl;

¢ O CMBICJIC U 3HAYCHHUHU TPYyJa B ’)KU3HU YCIIOBCKA U O6H_I€CTBa;

* 0 COBpEMEHHBIX (hopMax M METOJaX OPraHU3aALUH TPYAA;

* 0 CYIIHOCTH XO3SIIICTBEHHOT'O MEXaHH3Ma B YCIOBHSIX PHIHOYHBIX OTHOIICHUH;

* 0 MPEeIIPUHUMATEIHCTBE;

* 0 pBIHKE TpyIa.



3JEKTPOHHO-IIU®POBOE OGECIIEYEHUE PABOYEN ITPOT'PAMMBI

[Ipu pazpaboTke paboueit mporpaMmbl B TEMaTHYECKOM TUTAHMPOBAHHUH yYTEHBI BO3MOXKHOCTH
WCIIONIb30BAaHUsI DJIEKTPOHHBIX (MHU(PPOBBIX) 00pa30BaTENBHBIX PECYpPCOB, SBISIOMIUXCS Y4eOHO-
METOJUYECKUMH MaTepuaniamMu (MyJIbTUMEIUIHBIE TPOrPaMMBI, JJCKTPOHHBIC YYEOHUKH U
3aJJaYHUKHU, OJICKTPOHHbIE OHOIMOTEKH, BUPTyaJbHbIE Ja0OpaTOPUH, HIPOBBIE MPOTPAMMBI,
KOJUICKIIMU TTU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMU JJII OOYUEHUS U BOCIIUTAHUS
pa3IUYHBIX TPYNI TOJb30BaTeNel, NPEICTAaBICHHBIMU B JJIEKTPOHHOM (LIHM(pPOBOM) BUIE U
peanu3ytomumu - augaktudeckue Bo3MoxkHocth  UKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATENLCTBY 00 oOpazoBanuu. [Ipu peanusanuu paboueil MporpaMMbl UCMOIB3YETCS TePeUeHb
WH(OPMAIIMOHHBIX ~ PECYPCOB, PEKOMEHIOBAHHBIX K  HCIIONB30BAHUIO  OOYYAIONIMMHCS U
ne1arornyeckuMy paboTHUKaMU 00pa3oBaTeIbHbIX yupexaeHuit Poccuiickoit ®enepannu:
ODUITUAJIBHBIE CAUTHI:

1. OdurnmanpHeIi caiiT MUHUCTEPCTBA HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
(https://minobrnauki.gov.ru);

2. MunucrtepctBo npocsemenns Poccuiickoit @enepanun (https://edu.gov.ru/);

3. ®enepanbHbiii moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru;

HUDOPOBBIE OBPA30OBATEJIbHBIE PECYPCHI:

1. ®enepanbHbIil mopran «Poccuiickoe odpazoBaHue»;

denepanbHbIi HEHTP IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

EnuHoe okHO fgocTyma kK 00pa3oBaTeIbHBIM pecypcaM;

Enunas xomnexuus un@poBbIx 00pa30BaTeIbHBIX PECYpPCOB;

Menauateka 06pa3oBaTEIbHBIX PECYPCOB;

[udposas obpazosatenpHas mwiathopma «L{udposas mrona OpeHOYPKbsI»;
[Ipesunentckas 6MOIMOTEKA;

Herckuii caiit [Ipesuaenta Poccuiickoit denepanmu;

NNk WD

o

Karanor obpa3zoBaTelbHBIX pecypcoB ceTH MHTEpHET Uit OCHOBHOTO OOIIETO M CPETHETO
o0rmiero o6pazoBaHus;
10. Poccuiickuii COBET OJMMITHA, IIKOJIEHUKOB;
11. [opran uadopmanunonnoii nogaepxku [ MA (OI'D, EI'D, I'BD);
12. Beepoccuiickue qUCTaHIIMOHHBIE S BPUCTHYECKHUE OJTMMITUAIBI;
13. HavanpHas mkosa geTaM, pOauTeNsaM, YUUTEIAM;
14. Catit Pocmortonexu;
15. Jerckuii npoekT Munnpupoasl Poccun «Kanay;
16. [Nopran Munkynstypsl Poccun «Kynbrypa.pd»;
17. Ilopran Muncnopra Poccun «I'TO»;
18. Caiit MexxyHapOoHOTO KBecTa «CEeTeBUUOKY;
19. llopran «IlepcoHanbHbIC TaHHbBIE. IETH.
[MPEAMETHBIE DJIEKTPOHHBIE OBPA30OBATEJIbHBIE PECYPCHI:
1. Enmnas xomrexmus LIOP (http://school-collection.edu.ru/collection);
2. http://vse-uroki.ru;
3. http://rusedu.ru;


http://www.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
https://sdo.edu.orb.ru/index.php
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://www.nachalka.com/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/

	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС
	Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д.И. Менделеева. Строение атомов. Химическая связь. Окислительно- восстановительные реакции
	9 КЛАСС
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 КЛАСС
	9 КЛАСС


		2023-11-28T11:36:25+0400
	Мирошниченко Ольга Юрьевна




