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OCHOBHOTO 001Iero o6pa3zoBaHUs



cocTaBjieHa Ha OCHOBe TpeOoBaHuii K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM IPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs, MPEIACTABICHHBIX B
denepalbHOM TOCYJApCTBEHHOM OOpa30BaTEIbHOM CTaHIAApPTE€ OCHOBHOI'O OOIIETO
oOpa3oBaHUs, ¢ YU4€TOM pacopeieJIEHHBIX MO KJlaccaM MPOBEpSEMbIX TpeOOBaHUU K
pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00Opa3zoBaTeIbHOW IPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHHsI U DJJEMEHTOB COJEp>KaHUs, NPEJICTABICHHBIX B YHHUBEPCAIbHOM
Koan(pUKaTOpe IO XUMHHU, a TaKXKe Ha OCHOBE lIpuMepHOI mporpamMmbl BOCHUTAHUS
o0ydJarommxcsi OpU ITIOJIYYEHHHM OCHOBHOTO oOOIIero ooOpa3oBaHusi M C Yy4YETOM
Konnenmun mnipenomaBanus ydeOHOTro mnpeamera «XuMmus» B 00pa3oBaTeNIbHBIX
opranuzauusx Poccuiickoit denepaiyu, peaausyolnx OCHOBHBIE 00111e00pa3oBaTeIbHbIC
nporpammsbl (yTB. Pemenunem Kommernn Munnpocsemenns Poccun, nporokon ot 03 .12
.2019 N IIK-4BH).

MNOACHUTEJIBHAA 3AIIMCKA

CornacHo CBOEMY Ha3HA4YCHHUIO padodasi NmporpamMma SIBIISIETCS OPUEHTHPOM IS
COCTaBJICHUsI paboOuMX aBTOPCKUX HOpOrpamMM: OHa JaéT IpeJICTaBJIEeHUE O LeJisiX,
oOmieil crparerud OOy4YeHHUs], BOCIIMTAHUS W PA3BUTHs OOYyYaIOMIMXCS CpEICTBAMU
ydyeOHOro mpeamera «XHUMUsD»; YCTaHABJIMBAeT oOOs3aTelbHOE  IIPEIMETHOE
coJZiepKaHue, IIpeayCcMaTpruBacT pacopeaeI€HUE €ro 110 KjlaccaM U CTPYKTYPUPOBAHHUE
€ro IO pasfejlaM U TeMaM Kypca, ONpEeNeisieT KOJIMYECTBECHHBIE M KadyeCTBECHHBIC
XapaKTEpPUCTUKU COAEprKaHUsl; AT NPUMEPHOE pacHpeiiesieHne y4eOHBIX 4acoB IO
TEMaTUYECKUM pa3JesiaM Kypca U peKOMEHIyeMYIo (IIPUMEPHYIO) MOCJIECI0BATEIILHOCTh
UX HU3Y4YCHHs] C YYETOM MEXIPEIAMETHBIX W BHYTPHUIOPEAMETHBIX CBS3€H, JIOTMKHU
y4eOHOro TIIpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydJarolMuxcsl; OIpelessieT
BO3MOXXHOCTH TIpeAMeTa IJIsl peanu3anuy TpeOOBaHWII K pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa3oBaHus,
a Tak)xe TpeOoBaHUU K pe3yJjbTaTaM OOy4YeHHs XWUMHUH Ha YPOBHE ILIeJIed U3y4deHUs
npea- MeTa W OCHOBHBIX BHJIOB Y4YE€OHO-IIO3HABATEJILHOW J1eITEeIbHOCTH/y4eOHBIX
JIEUCTBUN yUE€HHKA 110 OCBOSHHUIO YYEOHOI' O COJIep KaHUSI.

OBIIAA XAPAKTEPUCTUKA VUEBHOI'O TTPEAMETA «XUMM»

Bxkian ydyebHOro mpeamera «XuUMHsD> B JIOCTHXKECHHME II€JIE OCHOBHOIO OOIIEro
oOpa3oBaHUsl OOYCJIOBJIEH BO MHOIOM 3HAaY€HHMEM XHMHUYECKON HAayKd B IIO3HAaHUM
3aKOHOB MPUPOJbI, B Pa3BUTUU IPOU3BOJAUTEIILHBIX CUJI OOIIECTBA M CO3JaHUM HOBOM
6a3bl MaTepHUaJIbHON KYJIbTYPHI.

XHUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpOCTPAaHNUIIa CBOE BIIMSIHUE
Ha BCce 00JIaCTH YEJIOBEYECKOTro CYIIECTBOBAHMUS, 3aJajla HOBOE BHAEHHE MHpa, cTaja
HEOTHEMJIEMBIM KOMMOOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHUEM
)KM3HM oOOlIecTBa: 3HaAHUE XWUMHHU CIYXXHUT OCHOBOHW s  (popMHUpOBaHUS
MHUPOBO33PEHUSI YEJIOBEKA, €ro IPEJICTABJICHUM O MaTepUaJIbHOM €JIWHCTBE MHUPA;
BAXKHYIO poib UTParoT dopmupyemsbie XUMHUEHN IpEeACTABICHUSA o
B3aHMOIPEBPAIICHUSIX PHEPTUM U OO0 SBOJIIOIUU BEILIECTB B MPUPOJE; COBPEMEHHas
XUMHUSI HaAIlpaBJieHa Ha pelIeHHEe TIJI00aJbHBIX NOpoOJIeM YCTOMYHMBOrO pa3BUTHUS
4eJoBeYeCTBA — CBIPbEBOM, DHDHEPreTUYECKOM, MNHIIEBOM W  3KOJOTHYECKOU
0€e30IMacHOCTH, TIPOOJIEM 3/IPaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroliero 3Ha4Y€HHUsI XUMUU B >KU3HU OOIIECTBa CYIIECTBEHHO
MOBBICWJIACH POJIb XUMHUYECKOro obOpa3zoBaHUs. B miaHe conpann3aliiu OHO SIBISETCS
OJITHUM U3 YCJIOBUM (QopMUpOBaHUS HHTEIUIEKTAa JUYHOCTH M TapMOHHUYHOTO €&
pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHUE 3HAHUsI HEOOXOAUMBI ISl NMPUOOpEeTEeHUs
OOIIEKYJIBTYPHOIO YPOBHS, ITO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLUYME U
OTBETCTBEHHO YyYacTBOBaTb B MHOIOOOpa3HOM »MU3HU OOLIecTBa, JJIs OCO3HaHUSA
BA)XHOCTHU Pa3yMHOI'O OT- HOIIEHHUSA K CBOEMY 3I0POBBIO U 3J0POBBIO APYIHUX, K
OKPY’Karolled INPHUPOOHOU Cpele, AJIsi TPAaMOTHOIO ITOBEACHMsI NPU HCHOJIb30BaHUU
pa3IMYHBIX MAaTEPUATIOB U XUMHUUYECKHUX BEIIIECTB B IOBCEAHEBHOM >KU3HU.

XumMudeckoe oOpa30BaHHUE B OCHOBHOM IIKOJIE SABJISAETCS Oa30BBIM IO OTHOIIEHUIO K
cucrteMe OOIIero XMMHYEecKoro oopaszoBaHus. [10o3TOMy Ha COOTBETCTBYIOUIEM €MY



YPOBHE OHO peanu3yeT NPUCYIIHE OOIIEeMYy XUMHUYECKOMY OOpa30BaHUIO KIIOYCBBIC
LIEHHOCTH, KOTOPbIE OTpa’katoT rOCyJapCTBEHHBIE, OOIIECTBEHHbBIE U HWHIUBUYyaJIbHbIE
NOoTpeOHOCTH. DTHUM ONpeAeasieTcsl CYHIIHOCTh OOIIel cTparerun oOyueHwus,
BOCIIMTAHUS U Pa3BUTHUs OOyUAIOIIUXCs CPEACTBAMHU YyUEOHOIro npeameTa « XUMHUs».

N3ydenue npenmera:

1) cnocoOcTByeT peanu3aliyd BO3MOXXHOCTEH UIsl camMOpa3BUTHUS U (POPMHUPOBAHUS
KYJIBTYPBI JIHMYHOCTH, €€ 00mei u (PyHKIIMOHAIILHON I'PaMOTHOCTH;

2) BHOCHUT BKJIal B (POPMUPOBAHHME MBIIUICHUSI W TBOPYECKHUX CIOCOOHOCTEH
OOPOCTKOB, HAaBBIKOB nx CaMOCTOSITEIbHOM yaeOHOM JESITEJIbHOCTH,
SKCIIEPUMEHTAJIBHBIX M HCCJIEAOBATEIBCKUX YMEHHUM, HEOOXOOUMBIX KaK B
MOBCE/IHEBHOM KU3HU, TaK U B NPO(PECCHOHATBHOMN AESTEIBHOCTH;

3) 3HaKOMHT CO CHEHU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJOCTHOI'O B3IJISIAa HAa €JUHCTBO IIPUPOJABI M YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH ITOJPOCTKOB;

4) criocob¢cTBYeT (POPMHUPOBAHUIO ICHHOCTHOIO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOE O0Opa3oBaHUE
INKOJIBHUKOB.

Ha3BanHble HampaBjieHUsT B OOy4YE€HHM XHUMHH OOECIIeUYMBAIOTCA CcHeUU(PUKON
COJIepKaHUsl IIpeaMeTa, KOTOPBIM SIBIISIETCS MNEeNarorud4eckyd aaanTHPOBAHHBIM
OTpak€eHUEM 0a30BOM HayKH XMMHHU Ha OIpEICIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumMun OCHOBHOI1 IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHUE OOYYaIOIIUMHUCS OCHOB
HEOPraHUYEeCKOW XHUMHHU U HEKOTOPBIX HOHATUNH U CBEACHUU 00 OTAEIbHBIX 00BEKTAX
OpPraHUYEeCKON XUMUH.

CrtpyKTypa coaeprkaHusi npeamera copMHUpOBaHa HAa OCHOBE CUCTEMHOIO IOAX0/a
K ero uzydyeHuro. Cozep>kaHHE CKJIAJbIBACTCSI U3 CUCTEMBI IMOHSITUH O XUMHUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMbI NOHATUN O XUMHUYECKON peakuuu. O6e 3TH CUCTEMBI
CTPYKTYPHO OPTraHHU30BaHbI IO IIPHUHIUITY IMOCJIEAOBATEIBHOIO pa3BUTHUsI 3HAHWW Ha
OCHOBE TEOPETUYECKUX IIPEIACTABICHUU Pa3HOIO YPOBHsS: ATOMHO-MOJIEKYJIIPHOI'O
YUYEHHUsT KakK OCHOBBI BCEro €CTECTBO3HaHWs, YypoBHs Ilepumonmdeckoro 3akoHa
.M. MenpaeneeBa Kak OCHOBHOI'O 3aKOHA XHMHH, Y4Y€HHsI O CTPOCHHUHU aroma Hu
XUMHUYECKON CBSI3H, NPEACTABICHUN 00 DJIIEKTPOJIUTUUYECKON JIUCCOIHAIIUU BEIIECTB B
pacTtBOopax. TeopeTHyecKkHe 3HaHUsI pPACCMATPUBAIOTCS Ha OCHOBE JSMIIMPUYECKU
HOJIyYE€HHBIX M OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJIHOI'O
YPOBHsI K JPYTrOMY, BBINOJIHAS (PYHKIHUH OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOE€HUSI M BO3MOKHOCTEW NPAKTUYECKOTIO INPUMEHECHHUS W NOJYYEHUS H3Yy4aeMbIX
BEILECTB.

Takas opranuzanusi coaepkaHusi Kypca CliocoOCTBYET MPEACTABICHUIO XUMHUYECKOMI
COCTaBJIAIOIICH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH Ipuponbl. Tem
caMbIM 00O€eCIeYnBaeTCsi BO3MOYKHOCTh ()OPMHUPOBAHUS Y O00yYaIOIIMUXCSI IEHHOCTHOTO
OTHOLICHUsS K HAy4YHOMY 3HAaHUIO W METOJaM IIO3HaHUs B Hayke. BaXHO Takxke
3aMETHUTh, YTO OCBOCHHE COJIEPKAaHUS Kypca IMPOUCXOAUT C IIPUBIICYEHUEM 3HAHUU U3
paHee H3y4YeHHBIX KypcoB: «Oxpykarommii mup», «buonorusa. 5 — 7 Kiacce» H
«®Pu3uka. 7 Kjace».

LEJIN N3YUYEHUA YUEBHOI'O ITPEJIMETA « XUMMU S»

K nampaBneHHIO NEepBOCTENEHHOW 3HAYMMOCTH IIPU peaau3aliiu o0pa3zoBaTEIbHBIX
pyHruMi npeamera «XUMHS» TPAAUIIUOHHO OTHOCIT (OpPMHUPOBAHHE 3HAHUIN OCHOB
XUMHUYECKOW HayKH KaK o0JIacTH COBPEMEHHOIO0 €eCTECTBO3HAHUS, IPAKTHUYECKOU
ACATCIIBHOCTHN YC€JIOBCKA M KAaK OJHOIO M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBI. 3a,z(at1a
npeaMeTa COCTOUT B (pOPMHUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAHUNH — BaKHEUIIHX
(¢akTOB, MOHATHI, 3aKOHOB M TEOPECTHUECKHUX ITOJIOKCHUH, JTOCTYNHBIX OOOOIICHUMN
MUHPOBO33PEHYECKOI'0 XapaKTepa, A3bIKa HAYKH, 3HAHUU O HAYYHBIX METOAAaX U3Yy4YECHUA
BEIIECTB U XUMHUYCCKHX PEaKIUi, a TaK)Ke B QOPMHUPOBAHUHM U Pa3BUTHU yMEHUH U
CHOCO6OB ACATCIIBbHOCTHU, CBJ3aHHBIX C TTaHUPOBAHUCM, Ha6JIIOI[CHI/ICM 51
MPOBEACHUEM XHMHYECKOTO DJKCIIEPUMEHTa, COOJIOJICHUEM MpaBWI 0O€30MacHOTO
oOpallleHUs C BEIIECTBAMH B TIOBCETHEBHOM KU3HMU.



Hapsiny ¢ »Tum nead wu3ydYeHUsT [OpeaMera B [OporpaMmMe yYTOYHEHBI H
CKOPPEKTUPOBAHbI C YYETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEero
o6pazoBanus. Cerognsi B oOpa3zoBaHUM 0CO00 3HAYMMOMN NMPHU3HAETCS HANPABICHHOCTH
oOyueHHUsI Ha pa3BUTHE U CaMOpPa3BUTHE JUYHOCTU, GOpMHUpOBaHHUE €€ UHTEIJIEKTa U
obmet KynbTypbl. OOydeHHE YMEHHUIO YYUTBCS M IIPOAOIDKATh CBOE oOOpa3oBaHUE
CaMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BaXKHEHUIINX PYHKIUN yueOHBIX IPEIMETOB.
B c¢BA3M ¢ 3THM npu U3y4YEHHMHU NOpeAMETa B OCHOBHOH IIIKOJIE JOMHHHPYIOIIEE
3Ha4YeHHE MPUOOPEIIN Takue [elau, KaK:
- ¢opmupoBanue HHTEJUIEKTYaJIbHO pa3BUTOM JINYHOCTH, rOTOBOH K
caMoOoOpa30BaHUIO, COTPYJAHHUYECTBY, CAMOCTOSATEJILHOMY NPHUHSITHIO PEIICHUMH,
CIIOCOOHOM aIanITUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBHUSAM XKU3HHU;
HAIpaBJICHHOCTh OOyYEHHsI Ha CHUCTEMAaTUYECKOE€ MPHUOOIICHUE YYalluxcs K
CaMOCTOSITEJIbHOM MO3HABAaTEJIbHOU JEATEJIBbHOCTH, HAay4YHBIM METOJaM II0O3HaHMUS,
(opMupyromM MOTHUBALIMIO U Pa3BUTHUE CIIOCOOHOCTEN K XUMUMU;
obecrnieyeHue YCJIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYy4YarolIMMUCS OIIbITa
pa3HoOOOpa3HOM JEsITEIbHOCTH, MO3HAHUSI U CaMOIIO3HAHMWSI, KJIIOUEBBIX HaBBIKOB
(KJTIOUEBBIX KOMIICTECHIIMM), HMMEIONIMX YHHUBEpPCAJIbHOE 3HA4YCHHUE JUISI Pa3IUYHBIX
BUJIOB JIESITEIIBHOCTU;
- ¢opMmupoBaHue YMEHUH OOBSICHATH U OLIEHUBATH SIBJICHUSI OKPY >KalOLIETO MUpa Ha
OCHOBAHUM 3HAHUM U OIBITA, MNOJYYEHHBIXIIPU U3YYEHUU XUMUU;
(opmupoBanue y o0y4aromuxcs ryMaHUCTUUYECKUX OTHOILICHUN, TOHUMAaHUS
[EHHOCTH XUMHWYECKNX 3HAHUH JJ1s1 BBIPAOOTKH dKOJOTHYECKH 1IEJIECOO0Pa3HOTO
HOBEJICHUS B OBITY U TPYJAOBOU JIESITEJIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO
310POBbsI U OKPYKAIOLIEH HPUPOJTHON CPEBI;
pa3BUTHE MOTHUBALIUU K OOYUYCHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHS O0I11€UeIOBEYECKNX LIEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY PO U HANPABICHHOCTH JAJIbHEUIIIETO OOYUYCHUSI.

MECTO YUEBHOI'O [IPEIMETA «XUMU» B YHEBHOM ITJTAHE

B cucreme ob6Gumiero oOpazoBaHus «XHUMHs»» IIpU3HAHA 0053aTEJIbHBIM Y4YE€OHBIM
OpeIMETOM, KOTOPBIA BXOJIUT B COCTaB NMpeaMeTHON obnacTtu «EcTecTBEeHHO-Hay4YHbIE
IpEAMETHD).

VY4eOHBIM MJIaHOM Ha €€ u3ydeHue oTBenaeHo 136 y4yeOHBIX YacoB — 1o 2 4 B
Hezaeno B 8 u 9 ki1accax COOTBETCTBEHHO.

Jnst Kakzoro kjiacca MpeayCMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTOPOE MOYKET
OBITH HCHOJIL30BAHO Yy4YaCTHHKaMHU oOOpa30BaTeJIbHOIO IIpoliecca B LEJSX
¢dopmMupoBaHusT BapHAaTHBHOM COCTABJISIIONIEH COJIEpKaHUsI KOHKPETHOM pabdouei
nporpammel. [Ipu s3ToM oOsi3aTenbHass (MHBapUaHTHAas) 4acTh COJICp)KAaHUsI IIpe/IMeTa,
YCTaHOBJIEHHasl TIPpUMEPHOM paboueil mporpaMmoil, U BpeMs, OTBOJAUMOE Ha €&
U3y4YeHHE, JOJHKHBI OBITh COXPAaHEHBI NOJIHOCTHIO.

B cTpykType nmpumepHoii pabodeit mporpamMmbl Hapsiay C NOSICHUTEIbHOW 3alUCKOM
BBIJICJICHBI CIICAYIOIIUE Pa3d€ibl:

IUIaHUpPYEMbI€ pe3yJIbTaTbl OCBOEHHUSI y4eOHOro rnpeamera « XUMUs» — JIUUYHOCTHBIE,
MeETalpeaIMETHBIE, IIPEIMETHBIC;

- coJiep KaHUe yuyeOHOTo npeaMeTa « XUMHUsSD MO rojiaM O0y4eHUsl;

IIPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHUE, B KOTOPOM JETAJIIM3UPOBAHO COJECPIKAHUE
Ka)K/I0M KOHKPETHON TEMBI, YKAa3aHbl KOJIMYECTBO YacOB, OTBOJAMMBIX Ha €€ N3y4YeHHe,
U OCHOBHBIE BHJIbI YUEOHOM AESITEIBHOCTH y4YE€HHKA, (pOpMHpyEeMbI€ INPHU U3YUYECHUU
TE€MbI, OPUBEAEH IIEPEYEHb JECMOHCTpPALUN, BBINOJHAEMBIX YYMUTEIEM, U IE€pPEUYCHb
pPEKOMEHAYEeMBbIX J1abOpPATOPHBIX ONBITOB M MNPAaKTUUYECKHUX paboT, BBIITOIHSIEMBIX
y4aluMucsH.



COJEPKAHUE YYEBHOI'O IIPEAMETA «XUMMS»

8 KIIACC
ITepBoHavanbHbIE XMMUYECKUE OHATHS

IIpeamer xumuu. Ponp XxumMuu B XKU3HM 4enoBeka. Tena u BeulectBa. Dusnyeckue
CBOMCTBa BEUIECTB. ArperaTHO€ COCTOSIHHME BellecTB. [loHsATHE O MeTonax MHO3HaHUA B
XUMHU. XUMHUSI B cucTteme HaykK. Uucrtele BemiectBa M cmecu. CnocoObl pasaesieHus
CMeECEH.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE dJIeMEeHThl. CUMBOJIBI XMMHUYECKHUX 3J1eMeHTOB. [IpocThie
U CJIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BajleHTHOCTP aTOMOB XHMHUYECKHUX DJJIEMEHTOB. 3aKoH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHass wmacca. OTHocuTeNbHas
MOJIEKYJIsIpHasi Mmacca. MaccoBast 1011 XUMHUUYECKOTO 3JIEMEHTa B COCIUHEHUH.

dusnyeckue U XUMHUYECKHUE SIBICHUsS. XHUMHYECKash peakuus U e€ NpU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XuUMHUYeckue ypaBHeHUs. Krnaccudukanuss XUMHUYECKUX
peakuuii (COeTMHEeHUSI, PAa3JIOKEHUSI, 3aMEIICHUs, OOMEHA).

XVMHUYECKUN SKCOEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MNOCYIAOH, C HpaBUIaAMHU
paboThl B JTabopaTopud U IpuUEMaMu OOpaIlleHUus C JIa0OPATOPHBIM OO0OPYIOBaHUEM;
U3y4YCHHE U OIMcaHue (PU3UUYECKUX CBOMCTB OOpa3lOB HEOPTaHUUYECKHUX BEIIIECTB;
HabOmoneHne (¢u3ndecknx (IUIaBJICHWE BOCKa, TassHUE JbJa, pacTHpPaHUE caxapa B
CTYTIKE, KUTICHHE U KOHACHCAIIMs BOJbl) U XUMHUYECKUX (TOPEHUE CBEUYH, ITIPOKAJIMBAHUE
MEJIHON IPOBOJIOKH, B3aUMOJICHCTBUE MeEJla C KHUCJIOTOM) sIBJIGHUM, HaOJIOJEeHUE U
ONHUCaHUE TIPU3HAKOB TIPOTECKAHUS XHUMHUYECKUX peakiuil (pas3lokeHue caxapa,
B3aHMOJICCTBUE CEPHOM KHCIJIOTHI C XJIOpUAOM Oapusi, pas3jIoKEHHUE TUIAPOKCHUIA
menu(Il) mpu HarpeBaHuUH, B3auMMOJJEUCTBHE >keje3a ¢ pactBopoM coiu meau(Il));
W3y4deHHE CIIOCOOOB pas3neieHusl cMece (C TOMONIBI0 MarHuTa, (QUIbTPOBaHUE,
BbIIApUBaHUE, JUCTHWIUISALMSA, XpoMaTtorpadus), MNPOBEJIEHHE OYMCTKHU IMOBAapEHHOM
COJIU; HAaOJIIOJIEHNE U ONUCAaHHUE PE3YJIbTaTOB MPOBEICHUS OIIbITa, UIJIFOCTPUPYIOILLIETO
3aKOH COXPAaHEHHsI MacChl; CO3/IaHHE MOJIeIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baxneinme mpecTaBUTeNM HEOPraHMYECKMX BEIECTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M NPOCTOE BELIECTBO.
Haxoxxnenue kuciaopona B TIPUPOJE, (PU3HMUECKHME U XUMHUYECKHE CBOMCTBA (peakiuu
ropenust). Oxcupael. Ilpumenenue kuciaopona. CnocoObl MOMydYeHHsI KuUCIOpoda B
naboparopuu U npoMbllieHHocTH. KpyroBopot kuciaoposa B npupojie. O30H - alioTpornHas
MoAu(pUKaALNS KHUCIOPOA.

TenyoBoil 3(PpPexT XUMHUUECKOW peakiu, TEePMOXHUMHUYECKHE YpPaBHEHHUS, 3IK30- H
SHAOTEPMHUUYECKHE peaKUuU. TOIUIMBO: yrojb U METaH. 3arps3HEHHUE BO3AyXa, YCHIICHHUE
MapHUKOBOro 3¢ deKTa, pa3pylnieHrne 030HOBOT'O CJIOSI.

Bonopon — »neMeHT u npoctoe BemiecTBo. HaxoxkaeHue Boaopona B INPUPOAE,
(pm3nyeckue M XMMHUYECKHE CBOICTBa, HNPUMEHEHHUE, CIocoObl moiayuyeHus. Kuciaorel u
COJIM.

KomnuecTBo BemecrBa. Monbs. MonsipHass macca. 3akoH ABOraapo.
Momnsipabiit 006EM ra3oB. Pacué€Thl Mo XUMUYECKUM YpaBHEHUSM.
dusnueckue cpoicTBa BoAbl. Bona kak pactBopurens. PactBopel. Hacelmennbsle u

HEHACKIIIEHHBIE PACTBOPEL. Pacmeopumocms eeujecmes ¢ 6ode.1l Maccosas 1071l BelecTsa
B pacTtBope. XHMHYECKUE CBOMCTBa BOJbl. OcHOBaHUs. Poib pacTBOpOB B HMpUPOJE U B
J)KU3HU 4esioBeKa. KpyroBopoT Bobl B Ipupoae. 3arpsi3HEHUE NPUPOAHBIX BoA. OXxpaHa U
OYHCTKA IPUPOJIHBIX BOJL.

Knaccndukamust HeopraHndeckux coeauHeHu. OKCHUIBI.

Kmaccudukanms okcuaos: cosieoOpasyroiine (OCHOBHBIC, KHUCIOTHBIE, aMPOTEPHBIC) U
HecosieoOpa3yromue. HomeHknatypa OKcuIoB (MEXAyHapodHass UMW TpPUBHUAJIbHAas).
dusnyecKknue 1 XUMHUYECKHUE CBOMCTBA OKCUIOB. IlosryueHne oKkCuaoB.

OcHoBanus. Knaccudukamuss OCHOBaHHWN: MIEIOYM W HEPACTBOPUMBIC OCHOBAaHUSI.
HomenknaTtypa ocHOBaHUMl (MeXAyHapoJHass W TpuBHalbHas). POU3NUECKHE U
XUMHYECKHUE CBOMCTBA OCHOBaHUM. [lomydeHne ocCHOBaHUM.

Kucnotel. Kinaccudpukanmss xucior. HomeHkiatypa KuCIOT (MEXAyHapomHas |



TpuBHaIbHasA). PU3NYECKUE U XUMHUUYECKHUE CBOMCTBA KHUCIOT. PsiJl aKkTUBHOCTU METAJIOB
H.H.bekerosa. [lomydyeHune KUCIOT.

Conu. Homenknatypa coseit (Mex1yHapOoIHasi ¥ TpUBHAJIbHAS).

dusznyeckrue 1 XMMHUYECKUe cBoiicTBa cojiel. [lomyuyenue coreil.

I'eneTtnueckas cBsI3b MEXy KJIacCaMU HEOPTraHUYECKUX COCIUHEHUM.

XUMHUYECKUUN DKCIEPUMEHT: Ka4Y€CTBEHHOE OIPEJICIICHUE COAECPKAaHUS KUCIOpOoda B
BO3JlyX€; IMOJIydeHHE, COOMpaHHE, paClO3HABAaHUE WU HU3YUYE€HHE CBOWCTB KHCIOPOAA;
HaOJIIOJICHUE B3aUMOJICUCTBUS BEHIECTB C KHCJIOPOJIOM M YCJIOBUS BO3HUKHOBCHHS H
OpeKpameHusi TopeHust (moxkapa); O3HaKOMIJICHHE ¢ OoOpa3llaMH OKCHJIOB U OITMCAaHHUE
UX CBOWCTB; MOJIyd€HHE, COOMpaHHE, pacliO3HaBaHHUE U M3YyYEHHE CBOWCTB BOAOpOIa

(ropenwue);
1 Kypcusom 0603HaueH y4eGHBIH MaTepuall, KOTOPBIH M3ydaeTcs, HO HEBBIHOCHUTCS HA
MIPOMEKYTOUYHYIO U HTOTOBYIO aTTECTAIUIO.

B3auMojiericTBue Boaopona ¢ okcuaom wMmeau(ll) (Bo3aMOXXHO HCIIONb30BaHUE
BHUJCOMATEpHAIOB); HaOJIOJIECHHE OOpa3loB BEMIECTB KOJWYECTBOM |  MOJIIb;
HUCCJIIe/IOBAHUE ocobeHHOCTEH pacTBOpEHMUs BEIIIECTB c pa3IuuHOMI
PacTBOPUMOCTBIO; OPUTIOTOBJIEHHUE PACTBOPOB C ONPEACIEHHONW MacCOBOU OOJIEH
pacTBOPEHHOrO BEMIECTBa; B3aWUMOJICHCTBHE BOAbI C MeTaulaMd (HaTpUeM U
KaJbliueM) (BO3MOYKHO  HWCHOJIB30BaHUE BHJICOMATEPUAJIOB);  OIIPEICICHUE
PacTBOPOB KHUCJIOT U MIEIOYEH C MOMOMIBIO UWHIAMKATOPOB; HUCCIEeNOBAaHUE O0O0pa3loB
HEOPraHUYECKUX BEMISCTB pa3- IMYHBIX KJIACCOB; HAOIIOJICHHUE U3MCHCHUS OKPACKH
UHIUKATOPOB B pacTBOpaxX KHUCJIOT U MIEJOoYeH; N3yUYEeHHUE B3aUMOJEUCTBUS OKCHIA
meau(Il) ¢ pacTtBOopoM CepHOM KHCIOTBHI, KHCJIOT C MeETaJUlaMH, peakiuil
HeWTpanu3aluy; II0Jy4YeHHE HEpacTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJHOTO
MeTajuia IPYTUM U3 pacTBOpa COJIM; PEIIEHHE YKCICPUMEHTAIBHBIX 3aJa4 I0 TEeME
«BaxHeiinime kiacchl HEOPraHU4YECKUX COCAMHEHUID.

[Tepnonuuecknii 3akoH u [leproauueckas cucrema xumuyeckux snemenTtoB Jl. M. Menneneesa. Ctpoenue
aTOMOB.
Xumuueckas cBa3b. OKUCIUTENBHO-BOCCTAHOBUTENBHbIE PEAKIIUH.

IlepBbie TTONBITKU KJIACCH(UKAIIMM XUMHUYECKUX 3JIEMEHTOB. [loHsiTHEe O rpymnmax
CXOIHBIX DJIEMEHTOB (IIECJIOYHBbIE U IICJIOYHO3EMEIbHBICE METAJUIbI, TaJIOTCHBI,
UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEepHbIE OKCUIBI U THAPOKCHUIBI.

Ilepponnueckuin 3akoH. llepumommnueckass cucremMa xXumMudyeckux osneMeHtos JI. W
MenneneeBa. KoporkonepuoaHas u JuimHHonepuoaHasi ¢opmsbl [leproanueckoii cucTemMsl
xumuueckux syemMeHToB . M. Menneneesa. Ileproasr u rpynmbl. @PU3HUECKUN CMBICII
HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOJA U IPYyNHbI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosouek atoMoB TepBeiXx 20 xmmudeckux 3JieMeHTOB Ilepmonmueckoit cuctemser [ U.
MenpeneeBa. XapaKTepUCTUKAa XUMUUYECKOI0 3JIEMEHTA T10 €r0 MOJ0XKEeHUI0 B Ilepuoanueckon
cucteme J[.M1.Menneneena.

3aKOHOMEPHOCTU  H3MEHEHHUsI paauyca aTOMOB XHMMHYECKUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TpyIliaM U Nepuoaam. 3HAUYCHHUE
Ilepuoanueckoro 3akoHa u llepuognyueckoil CUCTEMBbI XUMHWYECKHUX DSJIEMEHTOB IS
pa3BUTHs HaykKd WU npakTuku. /1. 1. MenneneeB — y4€HbIN U rpakIaHUH.

XuMudeckas CBSI3b. KoBanenTnas (monspHas u HETIOJISIpHAS) CBSI3b.
DNEKTPOOTPUIIATEIBHOCTh XUMHYECKUX 3JeMEeHTOB. HMoHHasg cBs3b. CTENEeHb OKHUCICHUS.
OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKHCIEHHST W BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBHUTEIIM.

XUMHYECKUN IKCISPUMEHT: U3ydeHHE OOpa3IOB BEIISCTB METAJIOB U HEMETAJLIOB;
B3aMMOJEMCTBUE THAPOKCHUAA [TUHKA C pacTBOpaMH KHUCJIOT M MICJIOYEH; NPpOBEACHUE
ONBITOB, WLIIOCTPUPYIOMIUX TPUMEPHI OKHUCIHUTEIbHO-BOCCTAHOBUTEJILHBIX PpPEaKIIni
(ropenwue, peakiuu pa3IoKEHUsI, COCTUHCHHUS ).

Me:xnpeameTHbie CBS3H



Peanuzanmss MeXnOpeAMETHBIX CBsi3ed NOpU  H3YYCHHHM XUMHUM B 8 KJlacce
OCYIISCTBIISICTCSI Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK © TOHSITHW, SBISIIOIIUXCS CUCTEMHBIMU JUISL  OTACIIBHBIX  MPEIMETOB
€CTECTBCHHO-HAyYHOT'O ITUKJIA.

OOuue ecTecTBEeHHO-HAYYHBIE IMOHSTHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaju3, CHHTE3, KiIacCH(PUKanusi, NEePUOIHUYHOCTh, HAOIIOJICHUE, JOKCIICPUMCHT,
MOJICJIMPOBAaHUE, U3MEPEHHUE, MO/ICIIb, SIBJICHUE.

dusuka: marepusi, aTOM, SJIESKTPOH, MPOTOH, HEHTPOH, UOH, HYKIIUI, U30TOIIbI,
PaIMoOaKTUBHOCTb, MOJICKYJIAa, DSJIEKTPUYECKHM 3apsiji, BEMIECTBO, TEJIO0, OO0BEM,
arperaTHO€ COCTOSTHHE BeEIIeCTBa, Ta3, (PU3HUYECKUEe BEIUYUHBI, CIHUHUIIBI
U3MEpEeHUsI, KOCMOC, IJIaHEeThI, 3BE3b1, COJTHIIE.
buomnorus: ¢porocunrtes, apixanue, omocdepa.

I'eorpadmus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE IOPOJBI, NOJIC3HBIE
HCKOITaeMbI€, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC
BemectBo n xumuueckas peakuus

Ilepuognueckuin 3akoH. llepuommnueckass cucrema xXumuueckux dnemeHrtos /[l H.
MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHMHYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaJIUs, KaJIbLIMsl U UX COCAUHEHUN B COOTBETCTBUH
C IOJIOKEHHUEM DJIEMEHTOB B Ileprnoanyeckoi cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BenlecTBa: BUJIbI XUMUYECKOU CBSI3U. THUNBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BE€IIECTBA OT THNA KPUCTAUIMYECKOW PpEemETKH U BUAA
XMMHWYECKOHN CBSI3U.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHUYECKUX BEIIECTB (MEXIAyHapoaHass U
TpUBHAIbHAS). XMMUUYECKHE CBOMCTBA  BEIIECTB, OTHOCSIIMXCS K Pa3jIudYHbIM
KJIJacCaM HEOPraHWYECKUX COCAUHEHHUI, TIE€HETUYEeCKash CBsA3b HEOPraHUYECKUX
BCILECTB.

Knaccudukanyss XxuMudeckux peakimuid mo pas3iMdHbIM Opu3HakaM (110 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEaKIUH BELIECTB, MO TEIJIOBOMY (P (DEKTY, N0 U3MEHEHHUIO
CTEIIEHEH OKHUCJIEHHUSI XHMHYECKHX »JJIIEMEHTOB, MO OOpaTUMOCTH, I10 YYacTHIO
KaTaian3aTtopa). DK30- U 9HJOTEPMHUUECKHE PEAKIIUH, TEPMOXUMHUYECKHUE YpPaBHEHHUS.

IlousitTue o ckopoctu xumMuuyeckod peaknuu. Ilonstue o006 oOpaTuMbBIX U
HEOOpaTUMBIX XHUMHUYECKUX peaknusax. [IoHSITHEe O TOMOTeHHBIX U TeTEPOTreHHBIX
peakuusx. [louamue o xumuueckom pasnogecuu. Paxmopwvl, 6auUAIOWUE HA CKOPOCMb
XUMUYECKOU peaKyuu U NOJIOHCEHUE XUMUUECKO20 PABHOBECUSI.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE peakumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIILHO-BOCCTAHOBUTEIIBHOMN peakuuu. CocraBnenue ypaBHEHUI
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAaKIUl C HCHOJIb30BAHHUEM METOJAa BJIEKTPOHHOTO
OamaHca.

Teopust SJIEKTPOJIUTHUECKONM JUCCOLMALMM. OJIEKTPOJIUTBI W HE- JJIEKTPOJIUTHL.
Katuonbl, aHumoOHB. MexaHU3M JHUCCOLMALIMM BEUIECTB C pPa3IUYHBIMUA BHUJaMU
xUMHYecko cBsizu. CteneHpb nuccouuanuu. CHIbHBIE U clla0ble 2JIEKTPOIUTHI.

Peakniuu wnoHHOro oOMeHa. YCIOBUS TIPOTEKAaHUs peaKIuili HOHHOIo OOMEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIE YpaBHEHUS peaknuii. CBOMCTBA KHUCJIOT, OCHOBAHUM
U cojiell B CBETE MPEJACTaBICHUN 00 3JIEKTPOJIUTHUECKON aucconuanuu. KauecTBeHHbIe
peaxkiinu Ha UOHBI. [loHamue o eudponusze co.ell.

XUMHUYECKUU IKCIIEPUMEHT: O3HAKOMIIEHHUE C MOJCIISIMUA KPUCTAJUIMYECKUX PELIETOK
HEOpPraHUYEeCKHUX BEIIEeCTB — METAJUIOB U HEMETaJUIOB (rpadura U amMasa), CIOKHBIX
BEILIECTB (XJIOpHUAA HATpHsl); HCCIEIOBAaHUE 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOU
peaKnuu OT BO3AECHUCTBUS PA3JIMYHBIX (PAaKTOPOB; UCCIIEIOBAHUE 3JIEKTPOIIPOBOIHOCTHU
pacTBOPOB BELIECTB, IPOIIECCa AUCCOIHUAIIUN KHUCIOT, LIEJIoOueil U cosieil (BO3MOXKHO
HUCIIOJIB30BAaHUE  BHJICOMATEpPUAIOB); IIPOBEJICHUE  OIIBITOB, MJUTIOCTPUPYIOLINX
NpU3HAKU TIPOTEKAHHUS peakuili MOHHOro oOmeHa (0Opa3oBaHHME OCaJiKa, BBIACIICHUE
rasa, oOpa3zoBaHue BOJIbI); OIIBITOB, WJLTFOCTPHUPYIOIIUX OpUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKIUuM (ropeHue, peakluu Ppa3I0KEHUs,



COCJIMHEHHUS); paclioO3HaBaHUE HEOPraHUYECKHUX BEIHISCTB C IMOMOIIBI0O Ka4e€CTBEHHBIX
peaknuii Ha MOHBI; pelIeHNE YKCIIEPUMEHTAIIbHBIX 3a/1aY.
Hemetanis! 1 ux coetuHEHHSA

OO6mass xapakTepuCTHKa TraloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
crenieHn okuciieHus. CTpoeHne U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJOICHOB.
XyuMHu4eckue CBOWCTBA Ha MpUMeEpe XJjopa (B3auMOJIEHCTBHUE C METaJUIaMU, HEMETaJIaMu,
menoyamu). XnopoBojgopona. ConsiHass KHCIIOTa, XUMHYECKHE CBOWCTBa, NOJIy4YCHUE,
npumeHenue. JleiictBue xJjopa M XJIOPOBOAOPOJia HA OpraHU3M uejoBeKa. Bakueiimiue
XJIOPUIBI ¥ UX HAXO0XKJIECHHEB IPUPOJIE.

OOmasi xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpPHBIE CTEIIEHU OKUCIICHUS.

CtpoeHne u (U3NYECKHE CBOMCTBAa IIPOCTHIX BEIIECTB — KHUCJIOpOAa U Cephl.
AnnorpornHbie MOAU(pHUKAIIMU KUCIOPOJa U CEPHI.

Xumuyeckue cBoWcTBa cepbl. CepoBOIOpOJd, CTpOeHHUE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. OKcHABI cephl KaK IPEACTABUTEIIM KHUCIOTHBIX OKCHAOB. CepHasi KHCIIOTa,
(pm3nyeckue u XUMHUUECKHE CBoOicTBa (OOIIMEe Kak IPEeACTaBUTENs Kjacca KHCIOT H
cienupuyeckue). XMMUYECKUE PEAKINU, JISKAIINEe B OCHOBE MPOMBIIUIEHHOTO CII0C00a
MOJIy4YeHUs: cepHOM KUcHOThl. [Ipumenenme. Coim CcepHOUM KHUCIOTHI, KadeCTBEHHas
peakuusi Ha cyiabdar-uoH. HaxoxxaeHue cepbl u €€ COeTMHEHUI B IPUPOAS. XUMHISCKOE
3arpsi3HEHUE OKPY>KAIOIIEH cpeabl COeAUHEHUSIMHU CepPhl (KUCIOTHBIC JT0XKIU, 3arpsi3HEHUE
BO3JyXa U BOJOEMOB), CIIOCOOBI €ro NpeaoTBpaICHUS.

OO6mrass xapakTepucTHKa dJIeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpPHBIE CTEIIEHN OKUCIICHUSI.

A3o0T, pacipocTpaHeHUe B Npupojie, GU3nUecKue 1 XuMHuieckue cporictBa. Kpyrosopot
azora B mpupone. AMMHAK, €ro (PU3NUECKHEe M XMMHUUYECKHE CBOWICTBA, MOJy4YCHUE U
npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKUE CBOWCTBA, IIPUMEHEHUE.
KauecTBeHHas1 peakiusi HA HOHBI aMMOHHS. A30THasi KUCIIOTa, €€ moaydeHue, Gu3ndecKue
1 XMMHUYECKHE CBOMCTBA (00IIME KaK MpeJICTaBUTEN Kjlacca KUCIOT M cneru@UuyuecKue).
Hcrnonp30BaHWe HUTPATOB M COJIEH aMMOHHSI B KadyeCTBE MHUHEPAIBHBIX yIO0OpPESHHH.
XuUMHUYECKOe 3arpsi3HEHHE OKpYyXKarolled cpeabl COSAUHEHUSMHU a30Ta (KUCIOTHBIE
TTIOKJTH, 3arpsI3HEHHUE BO3/1yXa, IOYBBl U BOJIOEMOB).

®docdop, amnorponHsle Moaudpukannu Gocdopa, puznueckue 1 XUMUUYECKHE CBOMCTBA.
Oxkcun docdopa(V) u dochopHas kuciora, (PU3NUYECKHE U XHUMHUYECKHE CBOICTBA,
nosrydyenue. Mcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

OO6mrass xapaktepuctuka 3jeMeHTOB IV A-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

VYriepon, amnoTpoIHbIE MOIU(GUKALNN, PACIPOCTPAaHEHUE B MpUpoAe, GHU3HMYSCKHE U
XUMHYecKHe cBoicTBa. Ancopbums. Kpyrosopot yriepona B npupoae. OKCuibl yriepoja,
X (U3NYSCKHE W XHUMHYSCKHE CBOWCTBA, JICHCTBHE Ha  JKUBBIE  OpPraHU3MBbI,
MOJIydeHHEe U IIpUMEHEHHEe. DKOJIOTMYECKHEe TpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona(lV); rumore3a T1100aPHOTO TIOTETJICHUSI KJIMMAaTa; MapHUKOBBIA A QEKT.
VYronpHas KUCIOTa U €€ COoiu, UX (U3NYECKUE U XMUMHUYECKHE CBOWMCTBA, MOJy4YECHUE U
npuMeHeHue. KauecTBeHHast peakius Ha KapOoHaT-HOHBI. Vcrmonk3oBanne kapOOHATOB B
OBITY, MEIUIIUHE, TPOMBIIIUIEHHOCTH U CEJILCKOM XO3sHCTBE.

IlepBoHauabHBIE TIOHSITHS OO0 OPraHWYECKHX BEMIECTBAaX KaK O COCIUHCHHSIX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, STaHOJI, TJIULIEPUH, YKCYCHasl KHUCJIoTa). Mx
cocmag u xumuueckoe cmpoernue. IloHsiTHE O OMOJIOTrMYECKM BaXHBIX BeIIECTBaXx:
J)KHUpax, Oenkax, yriaeBoJax — W HX pOJIM B XHU3HU 4elloBeka. MamepuanvHoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUUECKUX COCeOUHEHULI.

Kpemnuii, ero ¢uznyeckne U XUMHUYECKHE CBOICTBA, MOJyYEHHE U NPUMEHCHHUE.
CoenuHeHust KpeMHHsI B Tipupoe. O01mue npeacrasieHus o0 okcuae kpeMHus(1V) u
KpeMHueBOM kucijore. CHIMKATBl, WX HCIOJIb30BaHUE B OBITY, MEIUIIUHE,
OPOMBIIUJIEHHOCTH. Baowcneliuiue cmpoumenvHvle mMamepuanvl: Kepamukd, CMmeKIo,
yemenm, 6bemon, owcenezobemon. Ilpobremvr  6e30NACHOCO0  UCNOIL30BAHUS
CMPOUMENbHBIX MAMEPUAIO8 8 NOBCEOHEBHOU HCUZHU.

XUMUYECKUH HSKCOEPUMEHT: H3y4YeHHE OOpa3LoB HEOPraHUYECKUX BEIIECTB,



CBOMCTB COJISTHOM KHCJIOThI; IIPOBEJICHHUE KAUYECTBEHHBIX PEAKIUNA Ha XJIOPUIA-UOHBI U
HaOJIIOJIEHWE TIPU3HAKOB HX TPOTEKaHUsS; OMNBITHI, OTpa)karolue (QUNYecKue u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB M HX COCAUHEHUH (BO3MOXXHO HCHOJIB30BAHHUEC
BHJICOMATECpHUATIOB); O3HAaKOMJIECHHE C oO0Opa3namMu XJOPUAOB (TaJIOTeHHUI0B);
O3HAaKOMJICHHE C oOpa3namMu cepbl U €€ COoeAUHEHHUSMU (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEpHAJIOB); HaOJIOJIEHHE npoliecca OOYTJIMBaHUS caxapa I10J1 AeHCTBHUEM
KOHIICHTPHUPOBAHHOU CEPHOMN KUCIIOTHI;, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBIIeHHOMI
CEpHOH KHCJIOTBHI, HOPOBEACHHE KAaYeCTBEHHONW peaknuu Ha cyiabdaT-uoH U
HaOJIIOJICHWEe TIpU3HaKa €€ MPOTEKaHUs; O3HAKOMJICHHE C (PU3NYSCKUMH CBOWCTBAMU
azora, pocdopa U uUx coeaumHeHHUI (BO3MOXKHO HCIIOJIB30BAaHHUE BHAEOMATEpPHUAJIOB),
oOpa3maMu  a30THBIX U (QOChOpHBIX yAOOpEeHHH; mNOoJIydyeHue, coOupaHue,
pacno3HaBaHUE M M3YyYCHHME CBOMCTB aMMHaKa; NPOBEJICHHUE Ka4E€CTBEHHBIX PEaKIMM
Ha HWOH amMmoHusT W ¢ochar-uOH €W HUIYUYCHHE IIPUIHAKOB HX OpOTEKaHMs,
B3aHMOJICHCTBUE  KOHILEHTPUPOBAHHON  a30THOM KHCJIOTBHI C MEIbIO (BO3MOXKHO
HUCITOJIb30BAaHUE BUJICOMATEPHUATIOB); U3YUYEHHUE MOJICJICH KPUCTAIUIMYECKUX PEIIETOK
anMaza, rpadwura, QyJJIepeHa; O3HAKOMJIEHHME C TIPOILEecCCOM  aJacopOoiuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIIEM W YCTPONMCTBOM IPOTHUBOIa3a;
noJIydeHue, coOupaHHe, paclio3HaBaHUE M H3yYEHHUE CBOMCTB YIJIEKHCIIOTO rasa;
OpOBEACHUE KAYCCTBCHHBIX pEaKIMii Ha KapOoOHAT- U CHUIIMKAT-UOHBI U H3y4YCHUE
NPU3HAKOB HUX [POTEKaHWs; O3HAKOMIICHHE C OPOAYKIHMEH  CHUIMKaTHOM
OPOMBIIUUIEHHOCTH; PEUICHUE HSKCHEPHUMEHTAJIbHBIX 3aJad 1o TeMe «Baknennme
HEMETAJUIbIU UX COCITUHEHUS.

MeTaibl 1 MX COeTUHEHUS

OOmiast xapakKTepUCTHUKAa XUMHUYECKHUX JJIEMEHTOB — METaJIOB HA OCHOBAaHUHU HX
noyoxeHust B llepunoanueckon cucreme xumMudeckux ayieMeHToB J.M.Menneneesa n
ctpoeHuss aromoB. CTpoeHue MeTaioB. MeTajimdeckass CBsI3b W MeTaJUIM4ecKasi
KpUCTAJUTUYECKasi peléTKa. DIEKTPOXUMUUESCKUM PsIJT HATIPSIP>KEHUN METaJIJIOB.

dusznyeckre W XHUMHYECKHE CBOWCTBa MeTayuioB. OOmme CcrocoObl MOJy4YeHUs
metasioB. [loHsiTHE O KOPPO3WMHM METAJIOB, OCHOBHBIE CHOCOOBI 3alUTBI HUX OT
Koppo3uu. CrojaBsl (CTanb, YyTyH, JIOPATIOMHUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY
U MIPOMBIIIJIIEHHOCTH.

[Ilenounbie MeTanibl: MMOJOXKEHUE B [lepuoguyeckor cuCTEME XMMHUUYECKUX DJIEMEHTOB
. 1. MenneneeBa; CTpO€HME HX aTOMOB; HaXxOXJAe€HUE B mpupoae. Pusnyeckue u
XUMHYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUABI U THAPOKCHUIBI HATPUS U
kanus. [I[puMeHeHne mea0YHbIX METAJIIOB U UX COCIUHEHUH.

[IlenouyHo3emMenbHBIE METAIIBI MarHuv W KajJbLUUU: noyoxeHue B llepunomnueckon
CUCTEME XMMHUYECKUX 31eMeHTOB J[. 1. MeHneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJIEHUE B
npupojsie. Puszmueckue M XUMHUYECKHE CBOMCTBA MarHusi W Kanblusa. Baxneiue
COCIMHEHUST KaiblUs (OKCHI, THAPOKCHI, coiu). JKECTKOCTHP BOJABI M CHOCOOBI €&
YCTpaHEHUSI.

AmomuHuii: nonoxkenne B Ilepumomuyeckoid cuUCTEME XHUMHUYECKHUX DJIIEMEHTOB
JA.N.MenneneeBa; CTpOCHUE aTOMa; HAXOXJACHHUEB npupoae. Pusnyeckue U1 XMMHUYECKHUE
CBOICTBA alfOMUHUS. AMPOTEpHBIE CBOWCTBA OKCHUAA U THAPOKCHUIA ATFOMHUHUS.

Kenezo: mnonoxkenue B Ilepmoamueckoil cucreme xumuueckux nsiaemeHtoB JI. .
MeHneneeBa; CTPOCHHE aToMa; HaxOXACHWE B mOpupoae. PU3MUECKHEe U XUMHUYECKHUE
cBoiicTBa kenesza. Oxkcuapl, ruapokcuasl U conu >xene3a(ll) m xeneza(lll), ux cocras,
CBOMCTBAH MOJIyYECHHUE.

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C OOpa3liaMh METalJIOB U CIUIaBOB, HUX
(u3udyecKkuMU CBOMCTBAMH; U3YYECHHUE PE3YyJIbTATOB KOPPO3UH METAIIOB (BO3MOYKHO
HUCTIONB30BAaHUE BHJIEOMATEpPUATIOB), OCOOEHHOCTESH B3aMMOACHCTBHUSI OKCHOA
KaJbIMsI U HATPUSIC BOJION (BO3MO>KHO MCIOJIb30BaHUE BHUEOMATEPHAJIOB);

HCCJIENOBAHUE CBOMCTB KECTKOW BOJBI; NpPOLIECCAa TOPEHUsS KEJIe3a B KHCIOPOJE
(BO3MOXXHO  MCIOJIb30BAaHUE  BHAEOMAaTEpPHAJTIOB); IIPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pPEaKIIUi Ha HOHBI (MarHusi, KajabIIHs, AJTFIOMUHUS, IIMHKA, keiie3a(1l)
u sxenesa(lll), memu(ll)); HaOmrOMEHWE W OMNMHCAHUE ITPOIIECCOB OKpAIIUBAHUS
MJIaMEHH HWOHaMW HaTpus, Kalusd W Kalblluid (BO3MOKHO HCIIOJIb30BaHUE



BHJI€OMaTEePHUAJIOB); HCCIIeJoBaHUE aM(pOTEPHBIX CBOWCTB THIAPOKCHJIA ATIOMUHUS U
THAPOKCHAA IIMHKA; PEUICHUE DKCHEPHUMEHTAIBHBIX 3adad o teMe «BakHenmune
METAaJUIbl U X COEAUHEHUSI».
XuMHA 1 OKpyKarolas cpeaa

HoBble MmaTepuasibl 1 TEXHOJIOTUU. BeniecTBa 1 MaTepruanbl B IIOBCEIHEBHOU KU3HU
4JeJioBeKa. XUMMUsI U 340pOBbe. be3onacHoe HCIIOIb30BaHUE BEIIECTB U XUMMUYECKHUX
peakumii B ObITy. IlepBas moMoIs NMPU XUMHUYECKUX 0XKOTaX M oTpaBieHHUAX. OCHOBBI
SKOJIOTMYECKOM TI'pPaMOTHOCTH. XHMHYECKOE 3arpsi3HCHHE OKpPYXXAIoLIEeU cpenbl
(npenenbHas norycrtumas KoHueHTpanus Beuiects — [1JIK). Ponp xumMuu B pemeHuun
SKOJIOTMYECKHUX MPOOJIEM.

IIpupoaHble ICTOYHUKHU YTIIEBOIOPOAOB (YIoJib, IPUPOIAHBIN Ta3, HEPTH), MPOIYKTHI
HUX nepepadoTKH, UX POJb B ObITY U IPOMBILIIICHHOCTH.

XUMUYECKUN OKCIIEPUMEHT: H3y4YeHHE OOpa3loB MaTepHaIOB (CTEKJIO, CIJIABbI
METAJUIOB, OJIMMEPHbIE MaTEPHUAJIbI).
MesxnpenmeTHble CBA3H

Peannzanmsa MeXIpeagMETHBIX CBA3€M NOpU  M3Y4YEHUM XUMHMM B 9 Kiacce
OCYIIECTBJISIETCSI Y€pEe3 MCIOJIb30BAaHUE KAaK OOIIUX €CTECTBEHHO-HAYyUYHBIX HOHSITHIA,
TaKk W [OHATUM, SBIAIOIIUXCA CUCTEMHBIMH JUIsl  OTHEIBbHBIX IIPEAMETOB
€CTECTBEHHO-HAY4YHOI'O 1IUKJIA.
OO0111e ecTeCTBEHHO-HAy4YHbIC ITOHSTHUS: HAay4dHbIH (aKT, TUIIOTE3a, 3aKOH, TEOopHus,
aHaJu3, CHUHTE3, Kiaccupukanus, HOEPUOJUYHOCTh, HAOJIOJICHUE, 3SKCHEPUMEHT,
MOJICJIMPOBaHUE, W3MEpPEHHUE, MOJEIIb, SIBJI€HUE, NAPHUKOBBIA 3(deKxT, TexHoJorus,
marepuainbl. Pu3uKa: Marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWI,
U30TONBI, PAaIUOAKTUBHOCTb, MOJIEKYJIa, JJEKTPUUECKUNA 3a psAld, NIPOBOJHMKH,
MOJYTIPOBOJHUKH, IUAJIEKTPHUKHU, (POTOAIEMEHT, BEIIECTBO, TE€I0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, I'a3, pacTBOpP, PACTBOPHUMOCTb, KpHUCTAJUIMYECKasi PEIIETKa,
CIUIaBbl, (PU3NUYECKHUE BEJIMYNHBI, €AUHUILIBI U3MEPEHUSI, KOCMUYECKOE NPOCTPAHCTBO,
IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuHTes, apIxaHue, OHocdepa, HIKOCHUCTEMA, MHUHEpPAIbHbBIC
yJ10OpEeHUsI, MUKPORJIEMEHThI, MaKpO3JIEMEHTHI, TUTA-TEJIbHbIE BEIIECTRA.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaJIbl, TOPHBIE MOPOJIbI, IMOJE3HBbIE
HCKOINAaeMbI€, TOILINBO, BOOHBIE PECYPCHI.

IVIAHAPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IMIPEAMETA «XUMHUA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O ObPA3OBAHUA
HN3ydyeHne XMMHUH B OCHOBHOM IIIKOJI€ HAIPABJICHO HA JOCTHIXKEHHE OOYy4YaroIIMMUCS

JIMYHOCTHBIX, METAINpPEeAMETHBIX M MpPeJIMET HBIX pe3yJIbTaTOB OCBOCHUS Yy4eOHOTO
npeaMeTa.
JIMYHOCTHBIE Pe3yIbTaThI

JIMdHOCTHBIE pEe3yJIbTaThl OCBOCHHUSI MPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS
JIOCTUTAIOTCSI B XOJ€ OOy4YeHHsT XHUMHUH B €JIMHCTBE Yy4YeOHOW M BOCIIMTATEIHHOM
nesiteIbHOCTH OpraHu3anud B COOTBETCTBHH C TPAaAUIUOHHBIMH POCCUUCKUMH
COLIMOKYJIBTYPHBIMH H JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSTBIMH B
ofOmmecTBe TpaBWJIaMH W HOPMaMW TOBEACHUS ¢ CIHOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIIMATIM3AIIUN O0YyYaFOIIINXCS.

JIMaHOCTHBIE PE3yJILbTAThI OTPaXKarOT CHOPMUPOBAHHOCTDH, B TOM YHUCJIE€ B YaCTH:
[TaTproTHYECKOTO BOCTIUTAHUS

1) IIEHHOCTHOTO OTHOIICHHUSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECCKOMY U
Hay4YHOMY HAaCJIEJIUIO, T[OHUMAaHUs 3HA4YCHUs] XUMHYECKOW HayKH B IKHU3HH
COBPEMEHHOT'O0 OOIIIeCTBA, CHOCOOHOCTH BJIAJAETh JOCTOBEpHOM wuHHPOpManueir o
NEePEJIOBBIX JOCTHKCHHUSIX M OTKPBITUAX MHPOBOM UM OTEUYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIIECTBA;
['paxxpanckoro BOCIHMTaHMA

2) TIpEICTaBJICHHUSI O COIMAJIBbHBIX HOPMax W TIpaBHJIaX MEKIUIHOCTHBIX
OTHOIIICHUW B KOJUICKTHBE, KOMMYHHKATUBHOUW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Yy4eOHO-UCCIEI0BATEIILCKOM, TBOPUYECKON M APYTHUX BHIAX JCSITECIHBHOCTH,



9)

10)

11)

TOTOBHOCTH K Pa3zHOOOpA3HOUW COBMECTHOM JISSITSITbHOCTH TIPU BBITIOJITHEHUN YYESOHBIX,
NO3HABaTEJIbHBIX 3aJa4, BBIINOJIHEHUH XHUMHYECKHUX JKCIHEPHUMEHTOB, CO3JaHUU
Y4e€OHBIX MTPOEKTOB, CTPEMJICHUSI K B3aUMOMOHUMAHHUIO U B3aUMOIIOMOIIHA B TIPOIECCe
5TON y4eOHOM AesATeIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE WU MOCTYNKH
CBOMX TOBapHIIIEH C MO3UIUU HPABCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHUS
NOCJIEACTBUHU ITOCTYNKOB;

[leHHOCTH HayYHOTO MO3HAHUS

3) MUPOBO33PEHUECKHUX IIPEJICTABIEHUM O BELIECTBE M XHWMHUYECKOW peakluu,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHU UM COCTaBJISIIOIIAX
OCHOBY Ui TOHHUMAaHHUSI CYIIHOCTHM Hay4YHOW KapTHUHBI MHpa; IpeAcTaBieHUuil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI IIPUPOJIbI, B3aMMOCBS3SIX YCJIOBEKa C
OPUPOAHOM CPEZION, O POJIM XUMHUH B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

4) TI03HABAaTEJIbHBIX MOTHBOB, HAIlPABJICEHHBIX Ha MOJYYEHUE HOBBIX 3HAHUUN I10
XUMHHU, HEOOXOAUMBIX JIJI OOBSICHEHUsI HAOJII0/Ia€MbIX IPOIIECCOB U SIBJICHUI;

5) MmO3HAaBaTEeIbHOU, WH(POPMAIIMOHHONW M YUTATEIHLCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Y4YE€OHBIMH TEKCTaMH, CIIPaBOYHOMI
JIUTEpaTypoOi,  AOCTYITHBIMH  TEXHHYCCKHUMHU  CpeACcTBaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) uMHTEpeca K OOYYEeHHUI0O ¢ II03HAHUIO, JIOOO3HATEJIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMOOOpa30BaHUIO, MPOEKTHOM M HCCIIEIOBATEIILCKOUN IS TEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH M YPOBHS OOYyYCHUS B JIAJIbHCUIIICM;

®opmupOBaHKSA KYJIbTYPhI 3J0POBbS

7) OCO3HaHUs IEHHOCTH >KHU3HHU, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3J0pPOBBIM 00pa3 >XHU3HHU, OCO3HAHWUS MOCIHECACTBUHA W HETPUITHUSI
BpPEIHBIX  TIPUBBIYEK  (YIOTpPEeOJCHUS  aJKOroJisi,  HApKOTHKOB,  KypEHUs),
HEO0OXO0IMMOCTH COOJIIOJIEHUSI MPaBUil 6€30aCHOCTH MPU OOpaIlleHNH ¢ XUMHUYECKUMU
BEIIECTBaMHU B OBITY U peaJbHOM KU3HU;

Tpynosoro BocniuTanus

8) MHTepeca K IPaKTUUYECKOMY M3YUYEHHIO HNpodeccuil u TpyJa pa3IudyHOro poja,
YBa)K€HUE K TPYAYy U pe3yJibTaTaM TPYJIOBOUN NEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS MPEeAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHOI'O BhIOOpA MHIWBUIYAJIBHOMN
TPAEKTOPUU MPOJOIJDKEHHUsI O0Opa3oBaHUsI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XWUMHWH, OOIIECTBEHHBIX HHTEPECOB U MNOTPEOHOCTEH; YCIEIIHOM
npo¢deCCUOHAIBHON JIeSITEJIbHOCTH WU PAa3BUTHSI HEOOXOJIUMBIX YMEHHM; IOTOBHOCTH
aganTUpoOBaThCs B MPOPECCHOHAIBHON Cpe/Ic;
DKOJIOTHYECKOT0 BOCITUTAHHUS
9KOJIOTHYECKH LE€JIECOOOPa3HOIr0 OTHOIIEHUSI K MIPUPOJIE€ KAKHMCTOUYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIE€CTBOBAaHUS, HOHUMAHMS LIEHHOCTH 3JJOPOBOIro U O€30MacHOT O
oOpa3a )KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (DHM3UUYECKOMY U
MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUSI IEHHOCTH COOJIIOJIEHUS] MPAaBUJI O€30I1aCHOTO
HOBEeJIEHUs ITpU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalUsIX, YTPOKAIOIIUX 3/I0POBBIO
H >KU3HH JTI0ACH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUSI, NOJIydaeMble MPU U3YUSHUH XUMUH, IS
pemenus 3aaa4, CBSI3aHHBIX C OKPY KaloIlel NpU-pOIHON Cpe1Oi, TOBBIILICHUS
YPOBHS 3KOJIOTUYECKON KYJIbTYpPhl, OCO3HAHUS IJ1I00aJIbHOTO XapaKTepa
DKOJIOTMYECKHUX MPOOJIEM U MyTeH UX pPEIIeHUs IIOCPEICTBOM METOJ0B XUMUMU;

AKOJIOTUYECKOTO MBIIIICHUSI, YMEHUSI pyKOBOJICTBOBATHCS UM B
IO3HABaTEJIbHONM, KOMMYHUKATUBHON U COLUAJIBHOMN IIPAaKTHUKE.

MetanpenMeTHble pe3yJabTaThl

B cocTaBe MeTannpeaMETHBIX PE3yJIbTAaTOB BBIACIISIIOT 3HAYUMBIC 17151 (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIeHAyUYHbIE TMOHITHUS (3aKOH, TEOpHUs, MPUHIIUII, TUIIOTE3a, (PaKT,
cHUCTeMa, IIPOIIecC, DOKCIEPUMEHT ¢  Jp.), KOTOpbIE  HCHOJB3YIOTCSI B
€CTECTBEHHO-HAYyYHBIX YYEOHBIX IpeIMEeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ADTHUX



1

1

npeaMeToB (GOpMHUPOBATH IIPEJICTABIIEHHE O MEJIOCTHOM Hay4YHOM KapTHHE MHUpa, U
YHUBEpCaJIbHbIE  y4ue€OHble  JeMcTBUs  (IIO3HABaTeJbHbIE, KOMMYHHUKaTHUBHBIC,
peryJIiTUBHBIC),  KOTOpble  oOecrieuuBarOT  (popMHUpOBaAaHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAaHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOM AeATEIbHOCTH.

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUsI 00pa30BaTEeIbHON MPO- IPaMMBbI 110 XUMHH
OTPaXXalOT OBJAJECHUE YHHUBEPCAIBHBIMM [O3HABATEJIbHBIMU JEUCTBUSIMH, B TOM
4quclie:
ba3oBbIMH TOrMYECKUMH AEHCTBHAMH

1) yMEHHEM MCIHOJIb30BaTh HNPUEMBI JIOTUYECKOIO  MBIILIEHUS IIPU OCBOEHUU
3HAHUM: pacKpbIBaTh CMBICII XHUMHWYECKHUX IIOHSITHH (BBIICISITE HUX XapaKTepHbIC
HpU3HAK{, YCTAaHABJIMBAaTh B3aHMOCBS3b C JIPYTHMH IIOHATHUSIMHU), HCHOJIb30BaTh
MOHATUS I OOBSICHEHUS OTJACJIbHBIX (PAaKTOB U SIBJICHUI; BBIOMpaTh OCHOBaHUSA M
KpUTEpUH JIs1 KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB M XHUMHUYCCKHUX PEaKIIHM;
YCTaHaBJIMBATh IPUUYNHHO-CJICJICTBEHHbBIE CBSI3UMEXKAY OOBEKTaMU U3YyUE€HUs; CTPOUTH
JIOTUYECKHUE pacCyXJeHUsl (MHAYKTHBHBIC, ICAyKTHBHBIE, II0 AaHAJOIUM); J€JaTh
BBIBOJIbI U 3aKJIIOYCHUS;

2) yMEHMEM MpUMEHSATHL B [poOLEcCCEe IMO3HAaHUA MNOHATHUS (IIpeAMETHbIE U
MeETaIlpe/IMETHbIE), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJE/H, MUCIIOJb3yEeMbI€ B XHMUH,
npeoOpa3oBbIBATh MIUPOKO IPUMEHSIEMbIE B XUMHHU MOJICJIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI 3JI€eMEHTa), XHUMHYecKass ¢(opmysia U ypaBHEHHUE
XUMHUUYECKON peaKUu — IIPU PELICHUU y4eOHO-IIO3HABATEJIbHBIX 3a7ay; ¢ y4ETOM
9TUX MOJICJIBHBIX IIPEJICTABJIEHHUN BBISIBISITP M XapaKTE€pU30BaTh CYLIECTBEHHBIC
OPU3HAKA HU3y4YaeMbIX OOBEKTOB — XHUMHUUYECKHX BEIIECTB U XHUMHUYECKUX PEaKIU;
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, HIPUUUHHO-CJICICTBEHHBIE CBSI3U U IIPOTUBOPEUMS
B HM3yYaeMBbIX MIPOILIEcCcCax U SIBJICHUSIX; NpeJjlaraTb KPUTEPUU Ui BBISIBICHUS dTUX
3aKOHOMEPHOCTEH U MNPOTHUBOPEUHMI; CAMOCTOSTEJIBHO BBIOUpATh CHOCOO peleHUs
y4yeOHOU 3a7adyu (CpaBHHUBaTh HECKOJIBKO BAapHAHTOB pELICHUsI, BbIOMpaTh Hanboiiee
MOJAXOISIIINN ¢ YUETOM CaMOCTOSITEIIBHO BBIACIICHHBIX KPUTEPHEB);

BazoBbIMU HcCre10BaTENbCKUME IEHCTBUAMU

YMEHHEM HCHOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA NO3HAHUS,
a TaK>K€ B KaUueCTBE OCHOBBI /ISl GOPMUPOBAHUS THIIOTE3bI IO IIPOBEPKE
HPaBUIBHOCTHU BBICKA3bIBAEMBIX CY>KICHUU;

2) IpUOOpETEHME OIIbITA IO IIIAHUPOBAHUIO, OPTaHU3AlIMU U TIPOBEJICHUIO
YUYEHHYECKHUX SKCHEPHUMEHTOB: YMEHHE HaOI10/1aTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yJibTaT, GOopMyIupoBaTh 0OOOIIEHUS U
BBIBO/IBI IO PE3YyJIbTaTaM NPOBEAEHHOTO OIIBITA, UCCIIEIOBAHMSI, COCTABIATH OTYET O
IpoJieIaHHOM paboTe.

Paboroii ¢ undopmanueit

YMEHHEM BBIOMpAaTh, aHAIIM3UPOBATh U UHTEPIIPETUPOBATH HWH(GOPMAIIUIO PA3JIUNUHBIX
BUAOB B (OPM MPEACTABIICHUS, TTOJTyIaeMyIO U3 PAa3HBIX HCTOYHHUKOB
(Hay4HO-TIOITYJISIpHAsl JINTEpaTypa XUMHUYECKOTO COJeprKaHUsl, CHPAaBOYHBIE TOCOOUS,
pecypcel HTEepHEeTa); KPUTHYECKH OIEHUBATH MPOTUBOPESUYUBYIO U HEJOCTOBEPHYIO
UH(OPMAIIHIO;

2) YMEHHEM IIPUMEHSITh Pa3JIMIHbIC METOAbI U 3aIIPOCHI IPHU ITOUCKE U OTOOpE
UH(OPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JUJISI BBIMIOJIHEHUSI YU€OHBIX
¥ TIO3HABATENbHBIX 3a7a4 ONPEICIEHHOTO THITA; IIPHOOPETEHNE ONBITa B O0JIaCTH
HUCIOJIB30BaHUS MH(POPMAITUOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBIAaJICHUE
KYJIbTYPO# aKTUBHOTO UCIIOJIb30BaHUSI PA3JIMIYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOUPATh ONTUMAIIBbHYIO (OpMY MpeacTaBICHUsS HHPOPpMAIIUU U
WLTIOCTPUPOBATH penIaeMble 3a/1a4i HECJIIO)KHBIMHU CXEMaMH, InarpaMMaMH,
Ipyrumu popMaMu rpauKUU UX KOMOUHAILTUSIMU;

3) yYMEHHEM HCIIOJIB30BaTh U aHAJIU3UPOBAThH B IIPOIlecce YUEeOHOW N
HUCCIIEeN0BATEIbCKON AESATEIBPHOCTH HH(POPMAIIMIO O BIUSHHUHU IIPOMBIIIJIEHHOCTH,
CEJILCKOI'0 X03SIMCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIEH MPUPOJTHOM CPEIbl
YHUBepCaNbHBIMA KOMMYHHKATHBHBIMA JICHCTBUAMU



4) yMEHHEeM 3aJlaBaTh BOIIPOCHI (B XOA€ AWAaora W/WIh JUCKYCCHUHM) IO CYIIECTBY
o0cyx)aaemMoi TeMbl, GOPMYJIUPOBATH CBOU MPEATI0KEHNUSI OTHOCUTEILHO BBIITOJTHEHUS
OpeUI0KEHHOM 3a/1a4M;

5) mpUOOpEeTEeHHE OIIbITa IPE3CeHTAUU PE3yJIbTAaTOB BBIIIOJIHEHUSI XUMUYECKOTrO
SKCIIepUMEeHTa (J1a00paTOPHOrO OIbITa, JITabopaTOpHOU pPadOTHI IO HCCICAOBAHUIO
CBOMCTB BEIIIECTB, YYCOHOT'O ITPOCKTA);

6) 3aMHTEPECOBAHHOCTH B COBMECTHOH CO CBEpPCTHHKAMH IIO03HABATCIILHOW U
HUCCJIEIOBATEILCKOM JIEATEJIbHOCTH MPU PEUIEHUH BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE
yuéTa OOmUX MHTEPECOB M COTJIACOBAaHUS MO3HUIUN (0OCYXJICHUs, OOMEH MHEHUSMHU,
«MO3TOBBIE HITYPMBbD», KOOPJAWHAIIUS COBMECTHBIX NEHUCTBUIA, OIpeiesIeHHe KPUTESPHEB
O OIIEHKE Ka4eCTBa BHIMOJHEHHOU pabOTHI U JIp.);

VHUBEPCAIBHBIME PETYISTUBHBIME JCHCTBUSIMHE

7)  YMEHHUEM CaMOCTOSITEIbHO OIPeAcisTh LEJIu AesTeIbHOCTH, IJIAHUPOBAaTh,
OCYHIECTBIISITh, KOHTPOJHUPOBATH U IIPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeATeIbHOCTh, BBIOUpaTh HauoOonee 3pGeKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX U
MO3HABAaTCJIBHBIX 3aJa4d, CaMOCTOSITCIbHO COCTAaBIISITH WA KOPPEKTUPOBATH
OPEIOKEHHBIN aJrOpuTM JAEWCTBUM MNPHU BBIIOJIHEHUH 33aJlaHUM C y4uETOM
MOJIyYCHUsI HOBBIX 3HAHHUW 00 M3ydYaeMbBIX OOBEKTaX — BEMISCTBAX U PEaAKIIUIX;
OLIEHUBATh COOTBETCTBHE MMOJIyYE€HHOI'O pe3yJIibTaTa 3asiBICHHOM 11eJIH;

8) yMEHHEM HCIIOJIbh30BaTh U aHAJU3UPOBATh KOHTCKCTHI, ITPE/IjIaracMbIc B
YCJIOBUH 33aJTaHUH.
IIpeameTHbIe pe3yabTaThl

B cocraBe mpeaMeTHBIX PE3yJIbTAaTOB MO OCBOCHHIO O0S3aTEIBHOIO COAEpP>KAaHUS,
YCTAHOBJIEHHOT'O JAaHHOMW IPUMEPHOM paboyeil mporpaMmoi, BBIIACIISIIOT: OCBOCHHBIC
0o0yJaroIMMHCs Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI AecTBUN, cnennpuIecKue st
npeaMeT- HOM o6macTu « XUMUs, BUABI JICSITSIILHOCTH MO TOJIyYSHUIO HOBOT'O 3HAHUS,
€ro HMHTEepIIpeTalii, NpeoOpa3oBaHUIO U MNPUMEHEHHUIO B PAa3JIUUYHBIX YYEOHBIX H
HOBBIX CUTYyaIHAsIX.

IIpenmeTHBIE pe3ynbTaThl MPEACTABICHBI 10 ToJaM OOYYeHHUS UM OTpa)karoT
Cc(popMHUPOBAHHOCTH Y OOYYAFOIIHUXCS CIICIYIOIINX YMEHUM:

8 KIIACC

1) packpwvieamsb cMblci OCHOBHBIX XHWUMHWYECKHX IIOHSITUHU: aTOM, MOIJIEKYyJa,
XUMHYECKHUU 3JIE€MEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOHAs
U HEOOHOPOJIHAasl), BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHaAsl Macca, MacCcoBas O0JISI XHUMHYECKOTIO
3JIEMEHTAa B COEIMHEHUH, MOJISIPHBIN OOBEM, OKCHJI, KHUCIO0Ta, OCHOBaHHUE, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTb, CTEHEHb OKHMCJICHHUS, XHUMHYECKas peaknusi,
KJIaccuUKalus peakiui: peakluu COCAUHEHHUs, PCaKIINU Pa3JIOKEHUs, peaKIuu
3aMeIleHUsl, peakluu OOMeHa, HPK30- M DJHJAOTEPMHUUYECKHE pEaKIUH; TEeIUIOBOM
3¢pdeKT peaknuu; SJIPO aTroma, IJIEKTPOHHBIM CJIOM aTomMa, aTOMHas oOpOWUTallb,
paanyc aroMa, XUMHAYECKasl CBSA3b, IMOJISIPHAsI U HEIOJSIpHAss KOBAJIEHTHAasl CBS3b,
UOHHasI CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J0JIsl BellecTBa (IIPOILIeHTHAas
KOHIIEHTpaIlus) B pacTBOPE;

2) unnrOCmMpupo8ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHH (cm. m. 1) u
OPUMEHSTH 3THU IMOHITHS IPU ONMUCAaHUM BEIIECTBHU UX IIPEBPALLICHUM;

3) ucnonvzosams XUMUUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUsI (DOPMYJI BEIIECTB
U YPaBHEHUM XUMHUYECKUX PEAKIINU;

4) onpedenams BAJCHTHOCTh AaTOMOB 3JJ€EMEHTOB B OHWHApPHBIX COCHUHECHUSIX;
CTEIIeHb OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX; MPUHAAJIECKHOCTh BEIIIECTB
K OIIpelesIEHHOMY KJIacCy COEIMHEHUH no ¢dopMyaaM; BHJ XUMHYECKOW CBS3HU
(koBaJIeHTHAsI U HOHHAs) B HEOPraHUYECKHUX COCIMHEHUSIX

5) packpvieamv  cmuica  llepuognueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MNOHHMMAaHHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHWYECKHX
3JIEMEHTOB OT UX IOJIOKeHusA B llepuommdeckoil cuUcTeMeE; 3aKOHOB COXPAaHEHUs



MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHa
ABorazpo; onucsieames u xapaxmepuzoéams TaOIHMYHYIO Gopmy Ilepmoandeckoit
CHUCTEMBbl XHUMHUYECKHX JJIEMEHTOB: pa3jiMdyaTh IIOHATHS «IJlaBHasi MOOATrpyIIIa
(A-rpynna)» u «mmob6ounass noarpyrmma (b-rpymnma)», Majabie U OOJbBIINE TICPUOIBI;
coomHocums O0O3HAYECHHSA, KOTOpbIe UMeroTcs B Tadbmuine «llepumonumyueckas cucrema
xuMUdIecKkux diemMeHToB JI. V. MenneneeBa» € YHUCIOBBIMUA XapaKTECPUCTUKAMU
CTPOEHHUsSI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sapa, oOIee YHCIO
AJISKTPOHOB U PACIIPEJICIICHUE UX MO JICKTPOHHBIM CJIOSIM);

6) Kraccuguyuposamsv XUMHUYECKHE D3IJIEMEHTBI; HEOPTaHWYECKHE BEIIeCTBa;
XUMHUYECKHE peaKnuu (M0 YHCIIy U COCTaBY YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO
TermioBomy 3P dexry);

7) xapakxmepuzoeams (Onucwvléams) OONINE XUMHUYCCKHUE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE TIPUME- PAMH MOJICKYJIISIPHBIX
YPaBHEHHH COOTBETCTBYIOIINX XUMUYCCKUX PCAKITHIA;

8) mpocHo3upoéamsb CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa; BO3MOXXKHOCTH MPOTCKAHUSI XUMHUYECKHUX IIpe- BpAICHUN B Pa3IMIHBIX
YCJIOBUSIX;

9) @blYUCASIMbL OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYKO MAacChl BEHISCTB;
MAaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa N0 (Pop- MyJie COeANHEHHS; MACCOBYIO JIOJTIO
BEIIIECTBAa B PaCTBOPE; MPOBOJAUTH PACUYETHI 110 YPABHECHUIO XUMHUUYCSCKOU PEaKIINH;

10) mpumemnsams OCHOBHBIE OIlI€pallUd MBICIMTEIbHON NEATEIBbHOCTH — aHaJlIu3 U
CHUHTE3, CpaBHEHUE, OO0OOIleHHe, CUCTeMaTU3allHI0, KJIaCCU(UKAIIUIO, BBISBICHUE
OPUYUHHO-CJIEJICTBEHHBIX CBSI3€M — JJIs1 U3YYEHUsI CBOMCTB BEIISCTB U XUMHUUYECKHUX
peakuii; eCTeCTBEHHO-HAay4YHbIE METOJbl TMO3HAaHWUS — HaOIIOJAEHUE, H3MEpPEHUE,

MOJEIUPOBAHUE, SKCIEPUMEHT (peajibHbIA Y MBICJIEHHBIN);

11) cnedoéamsb NpaBWIaM I10Jb30BaHUSA XUMHUYECKON IIOCYyHOM M J1abOpaTOpPHBIM
o0opyZlOBaHUEM, a TakK)Xe MpaBWiIaM oOOpalleHUsI C BEIeCTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMU I10 BBIMOJHEHUIO JJaOOPATOPHBIX XMMUYECKHUX OMNBITOB MO MOJYYECHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEHIECTB (BOJIOpPOJIa M KHCIOPOJa), NPUTOTOBJICHUIO
PacTBOPOB C OIPENCIEHHON MAacCOBOM J10JIEN paCTBOPEHHOIO BEILECTBA; IUIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHE DKCIEPHUMEHTHI MO pacCHO3HABAHUIO PACTBOPOB IIEJIOUEN U
KHUCJIOT C HOMOIIbI0O HHAUKATOPOB (JIakMycC, (heHOoI(TaIenH, METHUIIOPAHXK U JIp.).

9 KJIACC

1) packpwvieams cMblCl OCHOBHBIX XUMHWYECKHX HNOHATHU: XUMHUYECKHUU 3JIEMEHT,
aToM, MOJIEKYJIa, WOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJOYXKHOE BEIIECTBO,
BaJICHTHOCTB, DJIEKTPOOTPHULIATEIBHOCTb, CTENICHb OKUCIICHUSI, XUMHWYECKasl peaKknus,
XUMHYECKasl CBsI3b, TEIUIOBOU 2P PEKT peaKkIinu, MOJIb, MOJSIPHBIN 00BEM, pacTBOD;
JIEKTPOJIUTHI, HEDJICKTPOJIUTHI, DICKTPOJIUTHYECKAs JUCCOIUAIIUs, PEeaKIuu
HWOHHOTO OOMEHa, Karaju3aTop, XHMHYEeCKOe paBHOBecHe, oOpaTuMble WU
HeoOpaTumbIe peakuuu, OKHCJIUTEIIbHO-BOCCTAaHOBUTEIbHBIE peakuunu,
OKHCJIUTEJIb, BOCCTAaHOBHUTEJIb, OKHCJIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XHUMHYECKasi CBs3b (KOBaJICHTHAsl, WOHHAas, MeETaJuIn4decKas),
KpUCTAJUIMYECKas pelI€TKa, KOPPO3Usl METAJIOB, CIUIABBI; CKOPOCTh XWUMUYECKOU
peakunu, mpeaenapHo aommyctumas koueHTpanus (I11K) Bemectna;

2) umocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHUX IOHSITHH (cMm. m. 1) u
OPUMEHSITh 3THU MOHSITHUS IIPU OMMCAHUM BEIIECTBHU UX MPEBPAILCHUM;

3) ucnoav3zoeamsv XUMHUYECKYIO CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYIT BEIIECTB
U YPaBHEHUM XUMHUYECKUX PEAKIINU;

4) onpedensims BAJCHTHOCTb W CTCIIEHb OKHCJICHHUS XHUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSIX Pa3JIM4YHOIO COCTaBa; IIPUHAUICIKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIaCCy COE€IMHEHHUU 1mo (GopMyliamM; BUJ XUMHYESCKOU CBsI3W (KOBaJICHTHAs, MOHHAs,
MeTaJUIMYecKasi)) B HEOPraHWYECKUX COEIMHEHUSIX; 3aps] MOHA MO XUMHUYECKOU
dopmyie; xapakTep cpeabl B BOOHBIX pPACTBOPAaX HEOPTAaHUYECKUX COSIUHECHUN, THUII
KPUCTAJUIMYECKON pEeIIETKH KOHKPETHOI'O BEIIECTBA;

5) packpvieamsv cmoicn llepuonumueckoro 3akona J[. WM. MenngeneeBa wu



JIEMOHCTPUPOBATh €T0 MOHUMAHUE: ONUCHIBAMb U XAPaAKmepu3zoeams TaOINIHYIO
popmy Ilepuonnueckoil CcHCTEMblI XHUMHWYECKHMX 3JJIEMEHTOB: pa3jiMdaTh IIOHSITH
«riaBHasi noarpymnma (A-rpymnna)» u «modouHas noarpynna (b-rpymnma)», maneie u
OoJipIINE NEPUObI; coomHOoCcums 0003HAUYCHHUs, KOTOPBhIE UMEIOTCS B IIEPUOIUYESCKON
TabluIe, C YHUCIOBBIMH XapaKTCPUCTHUKAMU CTPOCHMUSI aTOMOB XHMHUYECKHUX
2JIEMEHTOB (COCTaB U 3apsijJ AApa, oOllee YUCIO JIEKTPOHOB U paclipeesieHHe UX MO0
SJIEKTPOHHBIM CJIOSIM); OOBACHAMbL OOIINE 3aKOHOMEPHOCTH B HM3MEHEHUHU CBONCTB
SJIEMEHTOB U HMX COCJIMHEHUH B MIpelieslax MajblX NEPUOJOB M IJIaBHBIX HNOATrPYHI C
Y4€TOM CTPOEHUS UX aTOMOB;

6) Kraccuguyuposamsv XUMHUUYECKHE 3JIEMEHTBl;, HEOPraHUYECKHE BEIIECTBA;
XHUMHYECKHE peaKIMHU (IO YMCIY U COCTAaBYy YyYaCTBYIOILIUX B PE€aKIIMU BEIIECTB, 110
TEeI10BOMY 3(phEeKTy, IO U3MEHEHHUIO CTEINEeHEH OKHUCIEHUsSI XUMUYECKHUX JIEMEHTOB);

7) xapaxkmepuzosamsv (onucvieams) obOumme u crnenudUUYEeCKue XHUMHYECKHE
CBOMCTBA HNPOCTBIX M CIIOXKHBIX BELIECTB, IOJATBEpPIKJasi ONMCAHHUE IIpUMEpaMHu
MOJIEKYJISIPHBIX 1 HOHHBIX YPAaBHEHHUU COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIIUA;

8) cocmaénsams YyPaBHEHUS 3JICKTPOJIUTHUECKON AUCCOLMAMM KUCIOT, IeJ04uei
U COJICH; MOJIHBIE M COKpAalllEHHbIE YypaBHEHHUsI pe- aKIUui HOHHOro oOMEHa;
YpPaBHEHUsI PpeaKIMUi, NOATBEPXKIAAIOIIUX CYIIECTBOBAHUE TI'€HETHYECKOW CBs3U
MEXy BEIIECTBAMHU Pa3JIMYHbBIX KJIACCOB;

9) packpvieams CYLIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIX peakuuit
MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKLIUM;

10) mpocHo3upoéams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOECHUS;
BO3MO>KHOCTHU MPOTEKAHUSI XUMHUYECKUX MPEBPAILIEHUIN B pa3JINUHBIX YCIOBUSIX;

11) ewluucAAmMb OTHOCUTEJIBbHYIO MOJICKYISPHYIO M MOJISIDHYIO MAacChl BEILECTB;
MAacCOBYIO JOJIIO XMMHYECKOIr'0 3JIeMeHTa Mo (opmyJie COSIUHEHHS; MACCOBYIO JIOJIIO
BEIIECTBa B pacTBOPE; MPOBOJAUTH PACUEThI 110 YPABHEHUIO XMMHUYECKON peaKInu;

12) cnedoséams TpaBUIIaM IIOJb30BaHUS XUMHWYECKON MOCYJON M J1a0OpaTOPHBIM
o0opy/loBaHHEM, a TaK)Xe MOpaBMjiaM OOpaIleHus C BELIeCTBAMH B COOTBETCTBHUU C
UHCTPYKILHSIMH O BBIIOJIHEHUIO J1a0OPaTOPHBIX XUMUYECKHUX OMNBITOB I10 MOJIyUYEHUIO
U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YIJIEKUCIIOro ras3a);

13) npoeooums peaKI U, MOATBEPIKAAIOIINE KaY€eCTBEHHBIN CO- CTaB PAa3JIUYHBIX
BEIIECTB: pAcHO3HaBaTh ONBITHBIM IIYTEM XJIOPHI- OpOMHI-, MOAUJI-, KapOoHaT-,
pocdar-, cunukar-, cyiabdar-, THIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI U HOHBI
M3y4YE€HHBIX METAJJIOB, NPUCYTCTBYIOLIHE B BOJHBIX pPacTBOpax HEOPraHMYECKUX
BEIECTB;

14) npumensamb OCHOBHBIE ONEPALIMU MBICIUTEIBHON NEATEIBHOCTH - aHaJlu3 U

CHHTE3, CpaBHEHUE, 0000micHue, CHUCTEMAaTHU3aIuIo, BEBISIBJICHHUC
OPUYHNHHO-CIICACTBEHHBIX CBSI3€H - ISl U3y4YE€HUS CBOMCTB BEIIECTB M XUMHUYECKHUX
peaKHHﬁ; CCTCCTBeHHO—HaquBIe METOAbI ITO3HAHUS - Ha6J'IIO,ZIeHI/Ie, PISMCPCHI/IC,

MOJEIUPOBAaHUE,IKCIIEPUMEHT (PEeaTbHBIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHME

Bceero 136 4, u3 Hux 7
8 KJIIACC

4 — Pe3epBHOE BPeM

(2 4 B Henem0, Beero 68 4, U3 HEX 3 4 — pe3epBHOE BPEMS)

IIpumepHbIe TEMBI,
pacKpbIBaonIue
JAHHBbI pa3aeJ

NporpamMmsl,

H KOJIMYECTBO YaCOB,

OTBOJAUMOE HA X

OcHoBHoOe colep:kaHue

BHbI¢ BU/bI 1€ATECIbHOCTH oﬁyqammnxcn

1 XUMUUYecKre siBieHus. [Ipu3Haku u
YCIJIOBHSI IPOTEKAHUSI XUMHUYECKUX PEAKIIHH.
3HAKOMCTBO C TpaBUJIaMH OE€30MaCHOCTHH
npuéMaMu paboOThl B XUMHYECKO
imaboparopuH.

JleMoHcTpanuu

1. JlabopaTtopHoe 000pyIOBaHHE.

2 . Paznu4HbIC BUAB XUMHUYECKOUTIOCY B

u3ydeHue
Pasgen 1. [lepBoHauaabHbie XumMuueckue nousatus (20 1)

Tema 1. Xummus —[Ipeamer xumuu. Poib XUMHUU B KU3HU PacKpbhIBaTh CMBICT U3y4YaeMBIX HOHSITUH.
BasKHas obJacThuciioBeka. XMMUsI B CHCTEME HayK. PackpbIBaTh poOJib XUMHUU B IMPUPOJEC U
ecTeCTBO3ZHAHMS uMeToabl TO3HAHUSA B XUMUH. PKM3HU YeJIOBEKa, €€ CBSA3h C IPYTHMH
NpaKTH4YecKoi Tena u BemecTBa. Ou3ndeckne CBOMCTBA HayKaMU.

mesATeJbHOCTH BEIIECTB. ATperaTHOE COCTOSHHE BEHIeCTB. [Pa3mmyaTh YHCTHIC BEIIECTBA M CMECH;
uesi0BEKA UrcThie BEMECTBA U CMECH. OIHOPOJHBIE U HEOTHOPOIHBIE CMECH.

(5 9) CriocoOnI pazaeneHus cMmeceit. @usndeckue [Paznudate (Qu3ndeckue W XUMHYSCKHC

SIBIICHMS.
OmnpenensaTs OpU3HAKU XHUMHYECKUX
peakui U yCIOBUS UX NPOTESKAHUS.
CienoBaTh nIpaBMIaM MOJIb30BaHUA
XHUMHUYECKOM MOCya0i U 1a60paTOPHBIM
o0opyaOBaHMEM, a TaAK)KE PaBHIaM
oOpareHus ¢ XUMHYECKUMU
BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLIUSMH IIO BBIITOJTHEHUIO
MPpaKTUYECKUX paboT.

3. OOpasupl BemecTs.
4 . CrtocoOBI pa3nesieHus cMecei
(punpTpOBaHUE, BHITApUBAHUE,
MTUCTHIUTSIINS, XpoMaTorpadus).
JlabopaTopHble U NpaKTUYeCKHe PadoThl
Viabopamophuvle onvimul:
Onucanve (U3NYECKUX CBONCTB BEIIECTB.
Paznenenne cMecu € NOMOIIBKD MarHuTra.
[ Ipaxmuueckue pabomuwi:
Ne 1. [TpaBuita paGoTHI B JTaOOpPaTOPHUUU
npuéMbl oOpaleHus ¢ 1adopaTOPHBIM
000pyIOBaHHUEM.
Ne 2. Pazgenenue cMecei (Ha ripuMepe
OYMCTKHU TOBAPEHHOM COIN)

[ImaHMpoBaTh U NPOBOJUTH
XUMHUYECKHUI YKCIEPUMEHT MO
M3YyYEHUIO U OIMHUCAHUIO (PU3NUECKUX
CBOMCTB BEIIECTB, CIOCOO0OB
[pa3ZieJICHUsI CMECEH BEIIECTB.
HMcnonp30BaTh OIPHU BEINOJIHEHUN
Y4eOHBIX 3aJlaHUl U B Ipoliecce
MCCIEeN0BATENBCKON NEATENbHOCTH
HayYHO-IIOIIYJISAPHYIO JIUTEPATYPy
XUMHUYECKOIO COAEPIKaHUs,
CIIpaBOYHBIE MaTepHalbl, PECYPChI
MuTtepHera.

BricTpanBaTh pa3BEpPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoii Ha MH(pOPMaLHIO U3 yueOHHUKa
M CIIPAaBOYHBIX MaTepuaaoB, TPaMOTHO
MCIIOJb30BaTh U3yUYEHHBIN
MOHSITUMHBIN annapar Kypca XMMHU

Tema 2. BemecrBa
W XHMHYECKHE PeaKiuu
(15 u)

ATOMBI ¥ MOJIEKYJIBI. XUMHYECKHE HIIEMEHTHI.
3HAKHM (CUMBOJBI) XUMHYECKUX AIEMEHTOB.
[IpocTeie U CIIOXKHBICBEIIESCTBRA.
ATOMHO-MOJIEKYJISIDHOE YUCHUE.
Xumnueckas popmyiia. BaneHTHOCTB
ATOMOB XMMUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSHCTBA cOocTaBa BemecTB. OTHOCH-
TeabHas aTomHas macca. OTHOCUTENbHAS
MoJIeKyJIsipHasl Macca. MaccoBast 10J1st
XMMHUYECKOI'0 2JIEMEHTa B COEIUHEHUH.
Du3nuecKne U XUMHYECKHUE SBICHUSL.
Xumuueckas: peakuus. [IpusHaku

W yCJIOBUS IMTPOTEKAHMUS] XUMHUYIECKNX
peakuuii. XMMHUYECKHUE ypaBHEHUS.

IIpuMEHSITh €CTECTBEHHO-HAYYHBIC
METOIbI TO3HAHUS (B TOM YHCJIC
HaOJII0ICHNE, MOJISIUPOBaHUE,
PKCIICPUMEHT) U OCHOBHBIC ONEpaIluu
MBICTTUTEILHON NEATEIILHOCTU
(cpaBHeHHE, KIIacCU(DUKAILIWS) I
M3y4YEeHUsS BEIISCTB U XUMUICCKHUX
peaKIui.

PackpsIBaTh CMBICIT H3y49aeMbIX
MOHSATHUI YU 3aKOHOB U MPUMECHSTH 3TH
TMOHSITHS TIPU OIMMMCAaHUN CBOUCTB
BEIIECTB U UX IPEBPAIICHUM.
Paznudath QU3NIECKUE U XUMHYIECKUE
STBJICHHSI, OOBSCHSITH UX CYIITHOCTH C
TOYKH 3PEHUST aTOMHO-MOJICKYJISIPHOTO

Y9ICHUSI.




TUnbl XUMHUYECKUX PEaKIINit
(coeqnHEeHUs, pa3IOKCHUS, 3aMEIICHUS,
oOMeHa).3aK0H COXpaHEHUS MacChl
BEIIICCTB.

M. B. JlomoHOCOB —
VIEHBI-9HIIMKIIOTIC IUCT.

JleMoHcTpanuu

dusnueckue siBIIeHUA (pacTUpaHHe caxapa
B CTYINKE, KUIICHUE M KOHJCHCALMs BOJbI U
T. 1I.).

Xnmuyeckue siBJeHUs (rOpeHHue CBEYH,
pa3JioKeHHUe caxapa, B3auMOACHCTBHE
CEpHOM KHUCIIOTHI C XJIOPHUIOM Oapus,
pazioxxenue runpokcuna meau(ll),
B3aMOJENCTBUE XKeJle3a C Cepou,
B3aMOJICHCTBHE JKeJie3a C paCTBOPOM
comu meau(1l)).

ONBIT, WUTIOCTPUPYIOLINNA 3aKOH
COXpaHEHUsI MACCHI.

UlaGopaTopHble H MpaKTHYecKHe PaGoThI
VIiabopamophuie onvimui.

[Ipumepsl GU3NUSCKUX SBICHUN
(T1aBJICHHE BOCKA, TasiHUE JbJA).

OmnpenensiTe NPU3HAKH XUMHIECKUX
[pEaKIuii, YCIOBUA UX NMPOTECKAHMUS.
OOBSICHATD CYIIIHOCTh (PU3UISCKUX U
XUMHUYECKHX SIBICHHUI C TOUYKHU 3pCHUS
ATOMHO-MOJIEKYJISIPHOTO YUECHHUS.
KnaccnbunupoBaTh XUMHIECKUE
peakuuu (IO YHCIY U COCTaBy
[pearupyroImx U 00pa3yoIuXcs
BEIIECTB).

CocTaBysaTh Gpopmysibl OMHAPHBIX
BEIIECTB 10 BAJIEHTHOCTH W OIPEIEIISITH
BaJICHTHOCTH 1O (hOpMyJIamM BEIIECTB.
PaccTaBnsaTh K03 HUITUSHTHI B
YPaBHEHHSIX XMMHUUECKUX PEaKIIHUH.
CrenoBaTh IIpaBUIIaM MOJIb30BAHUS
XUMHUIECKOH ITOCY 10N U JTa0opaTOPHBIM
oOOopydOBaHUEM, a TAK)KE IPaBHIAM
oOpalleHust ¢ BeIeCTBaMH B
COOTBCTCTBHUU C MHCTPYKIUAMMU 1O
BBITIOJTHEHHIO J1a00PaTOPHBIX
XUMHUUYCCKHUX OIIBITOB.

M cnonbp30BaTh IIpH BBITIOJIHCHUH
Y4eOHBIX 3aJlaHUN U B Mpoliecce
HMCCIIENOBATEIIHCKON IEATESIHHOCTH

IIprMepbl XMUMUUYECKUX SIBJIEHUN
(IpokaMBaHWEe MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla ¢ KUCIOTOH ). Momenu
ATOMOB M MOJICKYIL.

\Botuucnenusn

— OTHOCHUTEIILHOW MOJCKYISIPHOWMAaCCHI
BEILICCTB;

MaCCOBOM JOJIM XMMHUYECKOTO
HremMeHTa no GopmyJie COSTUHCHUS

Hay4YHO-MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOr0 COEPKaHUsA, CIPABOYHBIE
MaTepHalsbl, pecypcsl IHTepHeTa.
BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
onopoii Ha HH(pOPMAUIO U3 YIeOHUKA
M CIIPAaBOYHBIX MaTepuaaoB, IPaMOTHO
MCIIOJb30BAaTh U3Y4YECHHBIN
MOHSITUMHBIN annaparkKypca XUMUAU

Pazgen 2. BaxHeiiniue npeacTaBuTen HeopraHudyeckux pemects (30 1)

Tema 3. Bo3myx.
Kucaopoa.

TlonsitTue 00 OKCHIAAX.
(59)

Boznyx - cmech razos. CoctaB Bo3IyXa.
Kucnopos - 371eMeHT 1 ITPOCTOE BEIIECTBO.
O30H - aJUTOTpOIHAsT MOoaU(UKaIHS
kuciopona. Haxoxxnenne kucioponaa B
npuponae, GU3NYecKue U XUMHUYECKUe
CBOICTBA (PEaKIIN OKHMCICHUS, TOPEHUE).
'Y c10BUS BOSHUKHOBEHUS U IIPEKPaIICHUS
ropenus. [Toustue 06 oxcumax.

CriocoOBI TTOJTyUeHHUSI KHUCJIOpoaa B
ITabopaTOpUX U MPOMBINIIEHHOCTH.
IIpumenenue kuciopoaa. Kpyrosopor
KHCJIOpOJa B IPUPOLE.

TertoBoit 3 PeKT XUMHUIECKOH peaKkIuy,
MOHSATHE O TEPMOXUMHUYECKOM ypaBHEHHUU,
PK30- U SHAOTEPMHUUECKUX pEAKIIUAX.

PackpbIBaTh CMBICI N3y4aeMBbIX
IMOHSITUH Y IPUMEHSITh 3TH TMOHSTHUS
IMPY ONIMCAaHWH CBOMCTB BEIIECTB U UX
mpeBpalieHU.

I XapakTepHu3oBaTh (OMHCHIBATH) COCTaB
BO3AyXa, (PU3NUYECKHE U XUMHUYECKHUE
CBOHCTBa KUCIIOPOJa, CIIOCOOBI €ro
[MOJIy4YeHUs, IPUMEHEHUE U 3HAUYCHHE B
MPUPOJIE U KU3HU YeJIOBEKa.
CpaBHUBATh PEAKIMU TOPEHUS U
MEJIEHHOT'O OKHUCIICHUSI.

Cob6upaTh npuOOPHI JJIs MOJyUESHHUS
Kuciopona (BRITECHEHUEM BOJABI U
BO3yXa).

Pacrio3HaBaTh ONBITHBIM ITyTEM
KUCIIOPO/I.




TormmBo (He(dTh, yroiab U METaH).
3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro
MpeIOTBpAIICHUs. Y CHIICHUE TADHUKOBOTO
hddekTa, pa3pylieHHe 030HOBOTO CJIOS.
JleMoHCcTpanuu

[B3zanmonetictBue pocdopa, cepsl

1 JKere3a ¢ KUCIOPOJIOM (BO3MOYKHO
HCII0JIb30BaHHUE BHUJICOOIBITOB).
OmnpeaeneHue COASPKAHHS KHCIOPOJa B
BO3IyXe€.

ONBITHL, JEMOHCTPHUPYIOIINE YCIOBUS
BO3HUKHOBEHMS M MIPEKPAIICHUS TOPCHUS.
UlaGopaTopHble U MPaKTHYECKHEPAOOThI
Vlabopamopruiii onvim.: O3HAKOMIIEHHUE C
oOpasnamMu OKCHAOB./Ipakmuyueckas
paboma Ne 3. Ilomydenne u cobupanue
KHCIIOpOa, H3YUCHHUE €ro CBOHCTB.

M crnonb30BaTh XUMHUYECKY IO
CUMBOJIMKY [JIsl COCTaBIICHUsI (POpMyIT
BEIIECTB, MOJICKYJISIDHBIX yPaBHEHUI
XUMHYECKUX PEaKIH C y4acTHEM
KHCIopoaa.

OOBACHATh CYIIHOCTH DSKOJOTHYECKUX
Mpo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3yXa.

CrnenoBath npaBuiiam 0e30macHO
paboThl B 1abopaTopuu Ipu
MCITOJIb30BAHUU XUMHUYECKOU MTOCY Bl U
00OpydOBaHUsI, a TAK)KE MMPaBUIaM
oOpallleHHsT C TOPIOYNMU BEIIECTBAMU B
OFITY.

[MnaHupoBaTh U OCYILIECTBIISITh HA
MPAaKTUKE XUMHYECKHE IKCHESPUMEHTHI,
MPOBOANTH HAOIOACHUSI, Ie1aTh
BBIBOJIBI IO PE3yJIbTaTaM
PKCTIEPUMEHTA.

'YyacTBOBaTh B COBMECTHOM paboTeB
rpyIme.

M cnonp30BaTh IIpH BBITIOJIHCHUH
Y4eOHBIX 3aJlaHUN U B Mpoliecce
MCCIICIOBATEIILCKOM JESITeIIbHOCTH

\Botuucnenusn

— MOJIEKYJISIDHOW MaccChl KHCIIOpOa

M 030Ha Ha OCHOBAHHUHM aTOMHOM MaccChl
XUMHYECKOI'O DJIEMEHTA

Hay4YHO-MOMYJISIPHYIO JIUTEPATYpPy
XUMHYECKOr0 COEPKaHUsA, CIPABOYHBIE
MaTepHaibl, pecypcsl MHTepHeTAa.
BeicTpanBaTh pa3BEpHYTHIE
MUCBMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha nHGOpMAaIUIO U3 yueOHNKa 1
CIIPaBOYHBIX MAaTEPUAJIOB, [PAMOTHO
MCII0JIb30BaTh U3YYECHHBIN NOHSITUNHBIN
anmnapart Kypca XMMHU

Tema 4. Bonopon.
[loHsiTHE 0 KHCIOTAXH

COJISIX.
(5 9)

Boopoa — 3JIEMEHT U IPOCTOE
BeniecTBo. Haxoxxaenue B ipupoe,
(rznyeckue u xuMHUYEeCcKne CBOMCTBA (Ha
[MprMepe B3aUMOJICHCTBUS C HEMeTalJIaMHU
M OKCHUJIaMH METaJUIOB), IPUMEHCHHE,
CITIOCOOBI TTOTyUCHUS.

I[MoHsTHE O KUCIOTaX M COJISIX.
JlemoHcTpauuu

IMoxydyeHne, coOupaHue U pacio3HaBaHUE
BOOOPOAA.

lopeHne Bomopona.

BzanmoneiicTBre Bogopoaa ¢ OKCHIOM
menn(1l).

JladopaTopHble U MpaKTUYeCKHe PadoThI
Vlabopamopnuwviit onvim: BzanMonencTaue
KHUCIOT ¢ MeTtamiaMu./lpakmuveckas
paboma Ne 4 . Tlomydyenue u coOupanue
BOJOPOJA, U3yUCHHE €r0 CBOHCTB.

PackpbIBaTh CMBICIT U3y4YaeMBbIX
MOHSITUH U MPUMEHSTH 3TH TTOHSTHS
[MPU ONHUCAaHWM CBOWCTB BEIIECTB U UX
npeBpalieHu.

XapakTepn3oBaTh (OIMMUCHIBATH)
(m3nueckne n XxuMHYECKHe cBOiCcTBa
BOJIOPO/Ia, CIIOCOOBI €T0 IOJIyYeHUS,
MpUMEHEHUE.

CoOupaTth mpUOOp IS IMOITYUCHUS
BOJIOpOA.

Mcnonbp30BaTh XUMHUYECKYIO
CUMBOJIMKY JUJIsI COCTaBJICHUS (GOpMYIT
BEIIECTB, MOJISKYJISIDHBIX YpaBHECHUH
XUMHYECKHNX PEaKIUil C y4acTHEM
BOJIOpOA.

CremoBaTh npaBwiiaM 0€30MaCcHOU
paboTHI B 1abOpaTOpUU IIPH
HMCITOJIb30BAHUHM XUMHYECKOH NOCY Al U
0OOpyA0OBaHMSI, a TAKXKE MPaBHIIAM
oOpalleHnst C TOPIOYMMH BEIIECTBAMU B
OBITY.

\Botuucnenus

— MOJIEKYJISIDHOM MacChl BEIIECTBa Ha
OCHOBaAHHUU aTOMHOI‘/’I MACCBhl XUMHUUYCCKHUX
DJIEMEHTOB

I[MraHUpOBATH U OCYMISCTBIISATH HA
MPaKTUKE XUMHYECKHUE YKCICPUMEHTHI,
MPOBOAUTH HAOIIONSHUSI, AeIaTh
BBIBO/IBI 110 PE3yJIbTaTaM dKCIIEPUMEHTA.
'YgacTBOBaTE B COBMECTHOI paboTe B

rpynmne




Tema 5.
KoJimyecTBEeHHEIE

OTHOILICHUSA B XUMHUHU.
(49

KonuuectBo BemecTBa. Monb. MomnsipHast
Macca. 3akoH ABoranapo. MoispHBIH 00BEM
ra3oB. Pacd€Thl M0 XUMHUYEKHUM ypPaBHECHUSIM.
JleMoHcTpanus

OO6pa3mbl BemIecTB KOJIMYECTBOM 1 MOJIb.
\Bbiuucnenusn

— O6’LéMa, KOoJIM4YecCTBa BCIICCTBA ra3aro

ero M3BECTHOMY KOJIMYECTBY BeIleCTBa
M 00bEMY;

— 00BEMOB r'a30oB 0 yPaBHEHUIO
[pEaKIIMK Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOILIEHUI ra3oB

PackpbIBaTh CMBICT H3y9aE€MBIX
MOHSITUH M MPUMEHATh 3TH MOHSITHSA, a
TaK)XEe M3y9ICHHBIC 3aKOHBI U TCOPHH IJIs
[pelIeHust pacuyE€THBIX 3aj1a4.

BBIMUCISATE MOIAPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Tasa,
Maccy BEIleCTBa;

IIpoBOAUTE PacUEThI IO YpaBHEHUSIM
XUMHUYECKUX peaKLIUi: KOJINJecTBa,
00BEMa, Macchl BellecTBa 1o
M3BECTHOMY KOJIMYECTBY, O0BEMY,
Macce peareHTOB HJIN IPOIYKTOB
[pEaKIINH.

BricTpanBaTh pa3BEPHYTHIE
MICHMEHHBIE U YCTHBIE OTBETHI C
onopoii Ha WH- GopMaIuio U3 yaeOHUKa
M CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
MCITOJIb30BaTh U3yYCHHBINH NOHATUWHBIN
anmapaTt Kypca XUMHUH

Tema 6. Bopaa.

PactBopbl.|Pu3nyeckue CBOMCTBA BOJBL
[ousiTue 06 ocHoBaHuAX.(d )

IAHAJIN3 U CUHTE3 — METOJIbI
M3yYeHUs] COCTABaBOIBL.
IXIMHYeCcKHe CBOMCTBA BOJIBI
(peakmuu ¢ MeTaJIaMu, OKCUIAMHU
METaJIJIOB K HEMETAJIIOB).

Cocras ocuoBauuii. ITousitue 06
MHIUKATOpaX.

Bona kak pacTBoputelb. PacTBOpHI.
[PacTBOpUMOCTH BEIIECTB B BOJIE.
HacrplIlieHHbIE U HEHACHIIICHHBIC

BpacTBOpE.
Posib pacTBOpPOB B IpUpoe U B

BOJT.
JleMoHcTpanuu
(DJIEKTPOJINU3 BOJBI, CHHTE3 BOJHI;

BUJIEOMATEPUATIOB).

[PACTBOPHUMOCTBIO.

JIaGopaTopHble W MPaKTHYeCKHe
PadoThI

IIpaxmuueckas paboma Ne 5 .
[IpuroToBiieHHE pacTBOPOB C
OIPENEIEHHON MacCOBOM N0JIel
[PACTBOPEHHOT'O BEIIECTBA.

[PaCTBOPHEI. MaccoBas moms BeliecTa 3KOJ’IOFI/I'-IGCKI/IXHp06J'IeM, CBA3aHHBIX

PKM3HM desioBeka. KpyroBopoT BoabI
B IpHpo/ie.3arpsi3HeHNE MTPUPOIHBIX
Boa. OxpaHa M OYMCTKA MTPUPOIHBIX

B3aMMOIEHCTBHE BOJbI C METAILIAMU
(Na, Ca) (Bo3moxHO mcmosb3oBanue (Clie10BaTh MpaBHiIaM 6e30MmacHOM

PaCTBOpeHI/IC BC€IICCTB C paSJ’IPI‘IHOﬁ

I/ICCHCHOBaHI/Ie pPacTBOPOB KUCJIOT U
IHCHO‘ICﬁ C IOMOIIBIO MHAHUKATOPOB.

PackpbIBaTh CMBICT U3y4YaeMBbIX
MMOHSITUI Y IPUMEHSITh 3TH MOHSITHUS
[IPY ONMCAaHWH CBOMCTB BEIIECTB U UX
MpeBpalICHUN.

XapakTepn3oBaTh GUZHIECKHUE U
XUMHYECKHE CBOMCTBA BOIBI, €€ pOJIb
KaK pacTBOPUTENS B IPUPOTHBIX
rporueccax.

CocTaBlIsITh yPaBHEHUS XUMUUECKUX
[PEaKI1il C y4aCTUEM BOJIbI.
OOBACHATH CYIITHOCTh

C 3arpsA3HEHUEM IIPUPOIHBIX BOJI,
CIIOCOOBI OYUCTKHU BOJBI OT
puUMecel, MephI IO OXPaHE BOJ OT
3arpsI3HEHMS.

[l1aHUpOBaTH U OCYIIECTBIIATEH HA
MpakTHKE XUMHAYECKUE
PKCIIEPUMEHTHI, TPOBOAUTH
HaOIIOAEHHS, J€IaTh BLI- BOILI 11O
pe3ybTaTaM 3KCIIEPUMEHTA.

paboThI B 1a0OpaTOPHH TIpH
MCIIOJIb30BaHUN XUMHYECKON MOCYIBI
1 000pydOBaHUS.

[IpoBouTH BBIUNCIICHUS c
MPUMEHEHUEM TIOHSITHS «MaccoBas]
ITOJIs BEIIEeCTBaB PacTBOPEY.
|CITOJIB30BATh IPU BBITTOJIHEHUH
y4eOHBIX 3aJlTaHUN U B IIpoIlecce
MCCIIEIOBATENILCKOM eI TEJIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPaTypPy
XUMHYECKOI'O COJICPIKAHHUSI,
CIIpaBOYHBIC MaTepHalibl, PeCypPChI
uTepHera.

Boituucnenus

— C MCITIOJIL30BaHHUEM MOHSITHUS
«MaccoBasi JOJIsI BENIECTBA B
pacTBOpE»

BricTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoii Ha MHpOPMALHIO U3
Y4eOHUKA ¥ CIIPaBOYHBIX
MaTepuaaoB, TPaMOTHO HCIOIb30BaTh
M3y4E€HHBII NOHATUNHBIN ammapar
Kypca XMMHU




Tema 7. OcHOBHBIE KJIACChI
HEeOPraHUYeCKHX COeTUHEHMI.
(11 u)

Kiaccudukaims HeoOpraHuIeCKuX
COeTUHEHU .

OKCHIBI: COCTaB, KiIacCU(DUKAITHAS
(OCHOBHBIC, KUCIIOTHBIE,
aMdoTepHBIe, HecoieoOpa3yIomue),
HOMEHKJIaTypa (MeXIyHapoaHast |
TpUBUAIBbHASA).

IMomyyeHUEe U XUMHYCCKUEC
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U
aM(GOTEPHBIX OKCHJIOB.

OCcHOBaHUS: COCTaB,
KiTacCH(UKAILNsI, HOMEHKJIATypa
(MeXXIyHapo Has ¥ TpPUBHAJIbHAS),
(pusmueckue n XUMHUUIECKUE
CBOICTBA, CITOCOOBI TOJTYYCHUSI.
KucnoTsl: cocTaB, KiIacCHU(pUKaAIIUS,
HOMCHKJIaTypa, QU3HIEeCKUe U
XHMHYECKHE CBOHCTBA, CIOCOOKI
TIOJIy4YEHUSI.

Ps1;1 aKTHBHOCTH METAJIJIOB.

KnaccudumumpoBaTs u3ydaeMblie
BEIIIECTBA 10 COCTaBY M CBOWCTBaM.
CocTaBisTh (POPMYIIBI OKCHIIOB,
KHCJIOT, OCHOBaHUM, COJIieH W
Ha3BIBATHUX II0 MEXKIyHapOIHOMH
HOMCHKJIAType.

IIporao3upoBaTh CBOICTBA BEIIECTB
HAOCHOBE OOIUX XUMUYCCKHUX
CBOWCTB U3YYCHHBIX KJIACCOB/TPYIIIT
BCIIECTB, K KOTOPBIM OHU OTHOCSITCS.
COCTaBJISITh MOJICKYJISIPHBIC
YpaBHEHUSI peaKIUH,
MIITIOCTPUPYIOIINX XUMUYIESCKHAC
CBOIICTBA M CLIOCOOBI TOJTYYCHUS
BEIIECTB N3YUYSCHHBIX KJIACCOB/TPYII,
a Tak)Ke MOJTBEPKIAFOIINX
TEHETHUIECKYIO B3aUMOCBS3b MEKIY
HUMH.

Conu (cpeiHuEe): HOMEHKJIaTypa,
CHIOCOOBI MOJTyYCHUS,
B3aUMOJEUCTBUECOJIEH C
MeTaJIaMH, KUCJIOTaMU, IeJIoYaMu
1 COJISIMU.

[CeHeTHYECKas CBA3b MEXIY
KJIJacCCAaMUHEOPTraHUIECKUX
COeTMHEHUN.

JleMmoHcTpanuu

O6pa3ibl HEOPraHNYSCKUX BEIISCTB
[Pa3JIMYHbIX KJIaCCOB.
B3aumoeiicTBuE pacTBOpa CEPHOU
KHCIIOTHI ¢ okcuaoM meau(1l).
Peakuus HeUTpanu3aluu.
BbITeCHEHHE OJHOTO MeTajlla
IpyTUM U3pacTBOpa COJIH.
JlabopaTopHble U NpaKTUYeCKuUe
PadoThI

Vlabopamophble onvimul:
B3aumoeiicTBUE KUCIOT C
MeTamutamu. [lonydeHue
HEPACTBOPUMBIX OCHOBAaHHU.
B3aumoeiicTBuEe HEPACTBOPUMBIX
OCHOBaHUI C KUCJIOTaMH.
Pasnoxenue rugpokcuna meau(Il)
[IpUHarpeBaHNU.

[ Ipakxmuueckas paboma Ne 6 .
Perienne sKCoepUMeHTaIbHBIX
3anay 1o Teme «OCHOBHBIE KJIACChI
HEOpraHUYEeCKUX COCIUHEHU .
\Botuucnenun

— IO YpaBHEHUSIM XUMHUYECKUX
eaKIni

[Ipou3BOAUTE BBIUUCIICHUS IO
YPaBHEHMSIM XHMHUUYECKUX PEaKIHil.
[ImaHUpOBaTH M OCYIIESCTBIISATH Ha
MpakTUKE XUMHYECKHUE
SKCIIEPUMEHTEHI, IPOBOJINTH
HaOJIIOICHUS, IEJIaTh BBIBOJIBI ITO
pe3yJIbTaTaM 3KCIIEPUMEHTA.
CrnenmoBath npaBmwiiaM 0e30macHO
paboTEI B TabopaTopuu npu
HMCIIOJIb30BAaHUHM XUMHYECKOM IOCY b
1 000pyaOBaHMUS.

M crionp30BaTh OPU BEINOJIHEHUN
Y4eOHBIX 3aJlaHUN U B Mpoliecce

M CCJIEIOBATEIILCKON NesTEIbHOCTHU
HayYHO-IIOIYJISAPHYIO JIUTEPATYPy
XUMHUYECKOrO COZep KaHus,
cripaBOYHBIE MaTEepHAIIbI, PECYpPChI
uTtepHera.

BricTpanBaTh pa3BEpHYyTHIE
MMCHbMEHHBIE U YCTHBIE OTBETHI C
ornopoil Ha MHOPMALTHIO U3
Y4€OHUKA ¥ CIIPaBOYHBIX
MaTepHaIoB, TPaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN NNOHATUWHBIN amnmnapar
Kypca XHMHH.

Pa3nen 3. llepnoanyeckmii
3ako0H U Ilepuoaunyeckas
CHCTEMA XUMHYECKHX
3jemenToB . U. MeHnaeneeBa.
CTtpoeHue aToOMOB.
Xumuuyeckas CBsi3b.
OKHuCIUTEbHO-
BOCCTAHOBUTEJbHbIE PeaKINH
(15q)




Tema 8. [lepuoanyecknii
3akoH u Ilepuonnyeckas
CHCTeMa XUMHYeCKHX
hiaemenToB JI. U. MeHaeieeBa.
Ctpoenue atoma. (7 q)

ITepBbIe MOMBITKN KIaCCU(MUKAIIIN
XUMHUYECKHX 371eMeHTOB. [lonsiTHEe O
TPyIIIax CXOOHBIX 3IEMEHTOB
(Ie109HbBIC U MIETTOYHO3EMEIbHBIC
METaJUIbl, TAJIOT€HBI, HHEPTHBIC Ta3bl).
DIeMEeHTHI, KOTOPBIE 00pa3yoT
aM(OTepHbIE OKCUIBI U TUAPOKCHIBIL.
Ileprnoanueckuii 3aKoH U
Ilepuonuyeckasi cucreMa
XxuMu4yeckux 3nemMeHToB/l. U.
Menneneea. [lepuonasl, rpynsl,
noArpynmsl. @U3HUECKUN CMBICIT
MOPSAIKOBOTO HOMEPA 3JIEMEHTA,
HOMEPOB NIEPUOA U TPYIIIIHI.
Ctpoenune aromoB. CocTaB aTOMHBIX
simep. M30TOTBL. DIIEeKTPOHEL.
CTpoeHte 3IEeKTPOHHBIX 000JI0YeK
aTOMOB TIepBbIX 20 XUMHUYECKUX
hiieMeHTOB llepuoanyueckoii cUCTEMBI
JI.1.Menneneena.

I XapakTeprucTuka XUMHYECKOTO
bJIeMEHTa TI0 €ro MOJIOKSHUIO B
Ilepuonnueckoit cucreme JI. .
MeHaeseena.

PackpbIiBaTh CMBICT TIEPHOIUIECKOTO
3aKoHa.

IloHnMaTp CyliecTBOBaHUE
MepUOINIECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX DJIEMEHTOB
(M3MEeHEeHHEe paJIyCcOB aTOMOB U
PIECKTPOOTPULIATEIILHOCTH) U UX
COCIMHEHUIT OT MOJIOXKCHHUS B
MEPUOAUYECKON CUCTEME U CTPOCHUS
aToma.

YV cTaHaBIMBATh CBSI3b MEXKIY
OJIOKEHHUEM DJIEMEHTA B
MEPUOINIECKON CUCTEME U
CTpOEHHEM ero aroma (COCTaBH 3apsig
siTpa, oOIIee YMCIo ISKTPOHOBH
pacripezieJIeHue UX 110 DIEKTPOHHBIM
CIIOSIM).

IIporuo3upoBaTh XapakTep U3MEHEHUS
CBOﬁCTB DJIEMCHTOB U UX COCILI/IHCHI/Iﬁ
morpymniam 1 Iepuoaam
Ileproanueckoil CUCTEMBI.
IXapakTepu30BaTh XUMHUUYECKHUE
3JIEMEHTBI IIEPBBIX TPEX NIEPUOOB,
KaJIus,

3HaueHue Ilepuonmyeckoro
RakoHa U [lepronmyaeckoil CHCTEMEI
XUMHAYIECKUX IIEMCHTOB IS
[pa3BUTHUS HayKu U npaktuku. [, M.
MenaeneeB — y4€HbIN, Ie1aror u
Tpa’k JaHHH.

JleMoHcTpanuu
KopoTkomnepuoaHas u
TMHHONIEpHOAHAsT (OPMBI
[leproanyueckoil CUCTEMBI
xumuuyeckux synemeHtoB . 1.
Menaeneesa.

O3HaKOMIIEHHE ¢ OOpa3mamMu
METaILIOBH HEMETAJIOB.
JlabopaTopHble U NpaKTUYeCKuUe
PadoThI

VlabopamopHuiii onvim.
BzaumoaelcTBre TUIpOKCHIA
[IMHKA CPAacTBOPAMH KHCIIOT U
[iejo4ei

KaJgpOUsl IO
Ilepuonnueckoi
MeHaeseena.
CrnemoBath  mpaBujaM  0Oe30MacHOM
paboThI B mabopaTopuu py|
HMCIIOJIb30BaHUM XHMHUYECKOH IIOCYIb]
1 000pYyIOBaHHSI.

BricTpauBaTh pa3BEPHYTBIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
onopoii Ha uHGOPMAIUIO U3
Y4eOHHUKA M CIIPaBOYHBIX
MaTepHaaoB, TPaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN MOHSTUWHBIN anmapart
Kypca XUMHH.

crionp30BaTh IIPH BBHITTOJITHEHUHT
Y4eOHBIX 3aJJaHUM TEeKCThl YUeOHUKA,
CIIpaBOYHBIE MaTepHasbl
(ITeprognyeckyio cucTemMy
XxuMHuueckux anemeHTos /. 1.
MemngeneeBa, TaOIUILY
[PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMUYECKUN
pST HAIPSHKEHUH METaJlJIOB).
lcrionp30BaTh NPU BBEINOJIHEHUH
Y4eOHBIX 3alaHUN U B IIpoliecce
CCIeN0BaTENbCKOUN NeATENbHOCTH
Hay4YHO-MOMYJIAPHYIO JIUTEPATYPY
XUMHUYECKOIO COJAECpKaHUS,
CIIpaBOYHBIE MAaTEPUAIIBI, PECYPCHI
MuTepHera

ux ITIOJIOKCHHUIO

cucreme  /Jl.

B
n.

Tema 9. XumMudeckass CBA3b.
OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHbIE PEAKIIMH.

(89)

DIEeKTPOOTPHUIIATEIBHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB.
XnMuaeckasi CBsI3b (MOHHAA,
KOBaJICHTHAAMOJSIPHAS U

PackpbIBaTh CMBICIT U3y4YaeMBbIX
TTOHSITUH.

OnpenensaTs BUJ XUMHYIESCKON CBSI3UB
COeITMHEHUH.

KOBaJICHTHAs HEHOJISIpHAS).




CTeneHb OKHCIICHHUS.
OKHCIUTENHHO-BOCCTAHOBUTEIHHBIC
peaknuu (OBP). IIpomecch
OKHCIICHHUS 1 BOCCTAHOBJICHUS.
OKHCITUTENHN ¥ BOCCTAHOBUTEIIH.
JleMOHCTpauMu
OKHCIIUTEIILHO-BOCCTAHOBHUTEIBHBIC
[pCaKINU: TOPCHUE, PCaKIIHU
[pa3JI0KECHUS, COCTUHCHUS

OnipenensiTe CTEIeHb OKHUCICHUS
XHMHYECKOT0 3JeMeHTa 1o (opmyIie
ero coenMHEeHUs.

OrnpenensaTs 3J1eMeHT (BEImecTBO) —
OKHCJIUTEITb U 3JIEMEHT (BEIECTBO) —
BOCCTAaHOBHUTEIb.

OOBSICHITH CYLIHOCTH ITPOLIECCOB
OKHCJICHHS] U BOCCTAaHOBJICHUSI.
CocTaBiIsITh DJIEKTPOHHBIN OallaHC ¢
Y4ETOM YmcIia OTAAHHBIX M MPUHSITHIX
PJIEKTPOHOB.

CocTaBIIsTh YpaBHEHHE
OKHCIINTEIIFHO-BOCCTAHOBUTEIBHOM
[peaKIn.

M crronp30BaTh OIPH BEINOJTHEHUH
y4eOHBIX 3aaHUN TEKCTHl YIcOHHKA,
CIIpaBOYHBIC MaTEepPHAIIBI
(MepuoauIecKylo CUCTEMY
XuMHU4Yeckux 3nemeHToB /] . 1.
MenieneeBa, TaOIUILy
[PAaCTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
CoJIE B BOJE, DJIEKTPOXUMHUYECKUM

ps1 HAIIPSKEHUM METaJlJIOB)




9 KJIACC

(2 g B HEnemo, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIN
pa3jena nporpamMmel,

U KOJIUYeCTBO 4aCOB,
OTBOJAMMOE HA MX H3y4YCHHE

OcHOBHOe coep:KaHue

bl¢ BU/bI IICSITCJILHOCTHOﬁy‘la]OIIII/lXCﬂ

Pa3jnen 1. BemecTBO M XuMu4eckue peakuuu (174)

OBTOpeHME U YIJ1yOJieHue
3HAHUII OCHOBHBIX pa3ie/oB

Kypca 8 kiacca
(5 =)

Tlepuoauueckuil 3aKOH.
I[MepronmyueckascucTeMa XUMHIESCKAX
PIIEMEHTOB

/1. 1. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MCHEHUH CBOVCTB
XUMHUUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KAJIUsI, KaIbIUsI U UX
COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 3JICMEHTOB B
MEePUOAUIECKON CHUCTeME U CTPOCHUEM
X aTOMOB.

Knaccudukamus 1 HOMEHKJIATypa
HEOPTaHUYCCKUX BEIICCTB
(MeXXITyHapomHas U TPUBHUAJBbHAS).

IX MMHYECKHE CBOMCTBA BEIIICCTB,
OTHOCSAIIHUXCS K PA3INIHBIM Kjaccam
HEOPTraHUYECCKUX COCTMHCHUH, X
TeHeTHu4YecKasl CBSI3b HEOPTraHUYECKUX
BEILICCTB.

CTpoeHHe BellecTBa: BUABI
XUMHUYECKOMCBI3U U TUIIBI
KPUCTAJUINYECKUX PEUIETOK.
3aBHCHMOCTE CBOMCTB BENIECTB OT UX
CTpOCHUSI.

XapaKTepU30BaTbh XUMHUYECKUE
PJIEMEHTHI NIEPBBIX TPEX NEPUOIOB,
KaJiusl U KaJIbLUs 10 UX IOJOXXEHUIO B
Ilepuonuueckoi cucreme . U.
MeHnaeneeBa.

KaccuduiupoBats U Ha3bIBaTh
HEOpTraHUYECKHE BEIIECTBA N3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh O6HII/IC XUMHUUYCCKHUC
CBOMCTBA BEIIECTB Pa3JIUYHBIX KJIACCOB,
[MOATBEPKAaTh CBOMCTBA IIpUMEpa- MU
MOJIEKYJIIPHBIX YPaBHEHUN
XMMHUUYECKUX pEeaKIUH .

OnpenensiTb BUI XUMHUYECKOU CBS3U U
TUIl KPUCTAJUIMYECKON PEeIIETKU
BEIISCTBA.

IIporuo3upoBaTh CBOWCTBA BELLIECTB B
BaBUCUMOCTH OT UX CTPOCHHUA.
BricTpauBaTh pa3BEPHYTHIE

MMM CbMCEHHBIC 1 YCTHBIC OTBETHI C
onopoii Ha UHOOPMAITHIO U3 YUcOHHKA

JlemoHcTpauuun

1 . Moaenu KpUCTAIUTMISCKUX PEIIETOK
HEOPTaHMYSCKUX BEIICCTB.

2 . KoporkonepuomHas u
TMHHOTIEpHUOTHAST (POPMBI
[MeprommYecKor CUCTEMBI XUMHUYIECKUX
hiemenToB . 1. Menneneena

U CIIPaBOYHBIX MaTEpPUAIOB, TPAMOTHO
HUCII0JIb30BaTh U3y4YEHHBIN
NOHSTUHHBINA annapaTKypca XUMMHU.

M cnoyib30BaTh NP BBINIOJIHEHUHU
y4eOHBIX 3aJaHUN U B TIpOIIECCe
MCcClIeOBAaTEIbCKON AeATEJILHOCTH
Hay4YHO-IONYJISPHYIO JINTEPATYPYy
XUMHUYECKOro COAepKaHus,
CIIpaBOYHBIC MaTepualbl, peCypChl
MHTepHeTa

Tema 1. OcHOBHBIE
3AKOHOMEPHOCTH XUMHYECKHUX
peaxkumii

(4 9)

Kiaccudukanuus XUMHYECKUX peaKinii
0 pa3IMYHBIM MIPHU3HAKAM (110 YHCITY
M COCTaBY y4acCTBYIOIIUX B pEaKkIIUU
BEIIECTB, 110 TeII0BOMY 3¢ dekTy, o
M3MEHEHUIO CTEIIEHEN OKUCIICHUS
XHUMHYECKHUX 3JIEMEHTOB, 110
00paTUMOCTH, 10 YYaCTHIO
KaTaau3aTopa).

OK30- ¥ SHIOTEPMHYISCKHUE PEaKIINH,
TEPMOXUMHYECKUE ypaBHEHUS.
ITIoHsiITHE O CKOPOCTH XMMHUYECKOU
peakiuu. [ToHATHE O TOMOI€HHBIX U
reTeporeHHbIX peakiusix. [lousatue oo

00paTUMBIX

PackpbIBaTh CMBICIT H3y4YaeMBbIX
[TOHSTHUN ¥ MPUMEHSTH 3TH NOHATHSA
MpHU ONMCAHUU CBOMCTB BEUIECTB U UX
npeBpalleHUM.

KrnaccudunupoBaTh XUMHUYECKHE
p€aKLMU MO Pa3IMYHBIM IMpPU3HAKaM.
'YcTaHaBIUBAaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIuH OT Pa3IMUYHbIX
bakTOpOB.

IIporuo3upoBaTh BO3MOKHOCTHU
[MPOTEKaHMSI XMMHUYECKHUX IIPEBpaIICHUN B
Pa3TUIHBIX yCIOBUSIX.




1 HEOOpaTHUMBIX XHUMHUYECKHX
peaknusax. [lorsTHE 0O XUMHYIECKOM
paBHOBecHU. DaKTOPHI, BIUSIOMNE HA
CKOPOCTBXMMUYECKON PEaKIINH U
[TOJIOKEHHE XUMHIECKOTO PaBHOBECHSI.
OKHCIUTEIRHO-BOCCTAHOBUTEIIBHBIC
peakuu (3JeKTPOHHBIN OanaHc
OKHCJINTEIIBHO-BOCCTAHOBUTEIBLHON
[peaKIum).

JlemoHCcTpaLuu

1 . 3aBUCUMOCTBH CKOPOCTH XUMHYECKOM
[PEaKIIMU OT Pas3IMYHBIX (PaKTOPOB.

2 . Bo3geiicTBre katammszaTtopa Ha
CKOPOCTh XHMHYECKON pEaKIIUU.

3 . [IpuMepbl HEOOPATUMBIX M OOPATUMEBIX
[pEaKLIMi.

4 . CMereHne paBHOBECUS XUMUYIECKON
[peaknuu.

Boiuucnenus

— KOJHMYECTBa BEIIeCTBa, 00bEMA U
MaCChbl p€arcHTOB UJIN MTPOAYKTOB I10
YpPaBHEHUSIM XHMHUYECKUX pPEaKIUM

OrnpenensiTb OKUCIUTENb U
BoccTaHoButedb B OBP.

CocCTaBIIsSITh 2JIEKTPOHHBIN OanaHc
[peaKInm.

ITpoM3BOANTH BBIYHCIICHHS 10
XUMHYECKUM ypPaBHCHUSM.
BrIicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
onopoii Ha HpOpPMAILIUIO U3 YICOHUKA
1 CTIPaBOYHBIX MaTE€pPHUAIIOB, TPAMOTHO
MCHOJIb30BATh W3YUYCHHBIN
MOHSATUIHBIA anmnapaTKkypca XUMHH .
M crionp30BaTh MPHU BEIIIOJTHEHUH
y4aeOHBIX 3aJaHUN U B IIpOIIECCe
FICCIIeOBAaTEIbCKOM NesITeIbHOCTH
HAayYHO-TIOITYISIPHYIO JINTEPATypy
XUMHUYECKOTO COIEep KaHMUs,
CIIpAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
NHuTepHeTa

Tema 2. DIeKTPOIUTHYECKAS
nucconuanus. XuMu4eckue
peakiuu B pacTBOpax

(8 9)

Teopust 31E€KTPOIUTUYECKON
mucconuanuu. SJIeKTPOJIUTHI U
HERJIeKTPOJIUThI. KaTHOHBI, aHMOHEL.
MexaHU3M IHCCOIMAINN BEIIECTB C
[pa3TUYHBIMH BUIaMU XUMHUYIECKOH
cBsi3u. CteneHp nucconuanun. CUIbHBIC
M ciaOble AIEKTPOJIUTHL.

PackpbIBaTh CMBICIT U3yYaeMbIX
MOHSITHUM, a TaK)K€ CMBICTT TEOPUH
PIIEKTPOIIUTUYECKON JUCCOIHUAIIUH.
OOBSACHATH TIPUIHUHBI
PIIEKTPOTIPOBOTHOCTH BOJTHBIX PAaCTBOPOB.
CocTaBisITh YPaBHESHUS THUCCOIHAIINN
KHCJIOT, IIeJIOUCH U COJICH, MOJIHEIC

IPeakiun MOHHOTO OOMEHA, YCIIOBHS WX
MpoTekaHus. VIOHHBIC ypaBHEHUS
[peaKIuii.

X MHUYECKHUE CBOMCTBA KHCJIOT,
OCHOBAHUI U COJIEH B CBETE
[MpeACTaBICHUN 00 JIEKTPOIUTHUECKOM
nucconuarnuu. CpenapactBopa. [lonarue
0 TUIPOJIU3E COJIEH.

KauecTBeHHEBIE pC€aku Ha KaTUOHBIH
AHUOHBI.

/lemoHcTpanumn

(DIeKTpudecKas TIPOBOJUMOCTH
pacTBOPOB BEMISCTB; ABHKCHUE HOHOB
B DJIICKTPUYISCKOM IIOJIC.

OIBITHI, HJLUTIOCTPUPYIOIIHE TPU3HAKHA
[MpOTEeKaHUsI peakiuii HFOHHOTO OOMeHa
.ONBITHI TIO OTIPEASICHUIO CPEabl B
pacTBOpax coJyiei (XJIopuia HATPUs,
KapOoOHaTa HaTpHs, XJIOpPHUAA ITUHKA).
UlabopaTopHble M MPaKTHYeCKHEePAdOThI
Vlabopamopnbwlii onvim:

IPeakuimy HOHHOTO OOMeHa B pacTBOpax
biiekTposnTOB: cyibdara meau(ll)

M COKpaméHHbIE HOHHBIC YPaBHEHUS
XUMHYIECKUX peaKIMii HOHHOTO oOMeHa.
[InannpoBaTh U OCYIMISCTBIISATH HA
[MPaKTUKE XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOAEHUS, JIeJaTh
BBIBOJIBI 110 pe3yJIbTaTaM
PKCIIEPUMEHTA.

CregoBaTh MpaBujiaM 0e30MacHOMN
paboThI B 1a60paTOPHUU MpH
MCIIOJIb30BAaHNHM XHMHYECKOM IMOCYyIbl B
000pyIOBaHUS.

I[Ipon3BOAUTH BBEIYUCIICHUS 110
XUMHUYECKUM YPAaBHEHHSIM.
BricTpanBaTh pa3BEpHYyTHIE
[MMCbMEHHBIC U YCTHBIE OTBETHI C
ornopoii Ha nH(pOpPMAIHIO U3 yUYeOHUKA
11 CIIPaBOYHBIX MaTE€pHaIOB, TPAMOTHO
HCII0JIb30BAaTh M3Y4YE€HHBIN
[MOHATUMHBIN annaparkKypca XUMHUU.
Hcnonp30BaTh OpHU BEINOJIHEHUU
YU4EeOHBIX 3aJlaHUH U B IIpoliecce
HCCIeq0BaTEeNbCKON N€esATEIbHOCTH

m mémoun, kapOoHaTa HATPHUS U COJISI-
HOMW KHCJIOTBI, peaKIus
HEeWTpaaIu3aluuu MEXIYy THAPOKCUIOM
KaJINS Y COJISTHOM KHCJIOTOM .
[Ipaxmuueckas paboma:

Ne 1 . Pemrenne skcriepuMeHTaTbHBIX
Bagady Mo TeMe.

\Botuucnenusn

— I10 YpPaBHEHUSIM XUMHUUYECKUX
CaKIHi

Hay4YHO-IOIIYISPHYIO JIUTEPATy Py
XUMHUYECKOTO COJAEp KaHMUs,
CIIpaBOYHBIE MAaTEPHUAIIbI, PECYPCHI
uTepHera

Pazaen 2. HemeTtaanl u ux coequHenus (24 1)




Tema 3. O0mas
XapaKkTepHCTHKA
XHMHUYECKUX 3JIeMEeHTOB
VIIA-rpynnsl. I'ajioreHbl
(4 9)

OO1mast XapaKTEpUCTHKA I'aJIOTSHOB.
OCOOEHHOCTH CTPOCHUSI aTOMOB ITHX
PIIEMEHTOB, XapaKTEepPHbIE I HUX
crenieHH okucieHus. CTpoeHue u
(busngeckue cBOHCTBA IPOCTHIX BEIIECTB
— TrajgoreHoB. XMMHUYECKHE CBOMCTBA HA
mpuMepe xjopa (B3auMoAeHCcTBUE C
MeTaJlIaMH, HEeMeTaJUIaMH, IIeJI0YaMH).
IXnopoBoaopoa. CossiHast KUCIIOTA,
XMMHUYECKHE CBONMCTBA, MOJyUeHUE,
npuMeHeHue. KauecTBeHHBIE peakluy Ha|
raJoreHu/1-MOHBL.

JlelicTBHE XJI0pa U XJIOPOBOLOpPOAA Ha
OpraHu3M 4YesioBeka. Baxneimue
XJTOPUABI M UX HAXO0XICHHUE B MPHUPOJE.
JlemoncTpauuu Buneomarepuanisr:
TaJIOT€HbI U NXCOCOUHCHUSA.

OO6pa3mbl XJIOPHUAOB.

OOBSICHITH O0IIHE 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCIIMHCHUM B IpeAeiax MaJIbix
MEePHUOI0B U TJIABHBIX MOATPYIIIT
Ilepuoanyeckol CUCTEMBI XUMHYECKUX
IIEMEHTOBC YUYETOM CTPOCHHUS UX
ATOMOB.

XapakTepru3zoBaTh GUIUYSCKUC U
XUMHUYCCKHE CBOMCTBA MPOCTHIX
BEIICCTB TaJIOTCHOB (HA IIpUMepe
XJIOpA) U CIIOKHBIX BEIISCTB
(XJIOpOBOIOPOA, XJTOPUIA HATPHUA),
CIOCOOBI UX TMOJIYYCHHUsI, HPUMEHCHHE
U 3HAYECHUE B IIPUPO/JIC U KU3HHU
JyeoBeKa.

OmnpenensiTh raJloreHuI-HOHbI B
pacTBoOpe.

I[MnaHupoBaTh U OCYIISCTBISATH Ha
MPAKTUKE XUMHYCCKUE IKCIICPUMECHTHI,
[MPOBOIUTH HAOJIOICHUS, ICIaTh
BBIBOJIBI 10 Pe3yJIbTaTaM KCIICPUMECHTA.

UlabopaTopHble U NpaKTUYeCKHe PadoThl
Vlabopamopnwiil onvim: Pacrio3HaBaHue
XJIOpUI-UOHOB./Ipakmuyeckas paboma
Ne 2. ITonydeHHE COJITHON KHCIIOTHI,
n3ydeHue e€ CBOHCTB.

\Bbtuucnenusn

10 YPaBHEHUSIM XUMHUIECKUX
[peakIIuii, €CJIM OJWH U3 PEarcHTOB JTaH
B U30BITKE;

— 0OBEMOB ra3oB Mo ypaBHSHUIO
[PeaKIMU HA OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUI ra30B

CrnemoBath MpaBuIaM Oe30macHOM
padoThI B naboparopun pH
MCIOJIb30BaHUM XHMHUYECKON IOCyIbl U
00OpyaOBaHUS.

BricTpanBaTh pa3BEPHYTHIC
MUCHbMEHHBIC U YCTHBIC OTBETHI C
onopoit Ha HHPOpMaALHIO U3 yICOHUKA
M CIIPaBOYHBIX MaTEepHaJIOB, FPAMOTHO
HMCITOJIb30BaTh U3y4YCHHBIN
MOHATUWHBIN anmapaTKypca XUMHHU.
HMcnonb30BaTh MPU BHITTOJTHEHU U
y4eOHBIX 3aJaHUH U B IIpOIlecce
LICCJIEI0BATEIbCKOMN eI TEIbHOCTU
Hay4YHO-TIONYJISIPHYIO JIUTEpPaTypy
XUMHYECKOrO COASpIKaHUsl,
CIIpaBOYHBIC MaTepHAIbI, PeCypPCHI
uTepHera

Tema 4. Oomasn
XapaKTEePHCTHKA XHMHYECKHX
PJIEeMEHTOB VIA-rpynnsl.
Cepa u eé coequnenus (5 )

OOmmas XxapakTepHCTHKa 3JIEMEHTOB
VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
ATOMOB ITHX 3JIEMEHTOB, XapaKTEPHBIE
1T HUX cTeneHu okucieHus. CTpoeHue
1 GHU3NUECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJ1a U CEPHI.

IATIIIOTPOITHBIE Mo (UKAIINY
Kuciaopona M cepbl.  XHUMHUYECKUE
CBOMCTBa CEpHI. CepoBoaopo,

cTpoeHne, GU3NISCKHe

OOBSCHATH O0IINE 3aKOHOMEPHOCTHUB
M3MCHCHHUH CBOVICTB DJIEMECHTOB
VIA-rpynmsl 1 uX COEAUHEHUN

C Y4€TOM CTPOCHHS HX aTOMOB.
XapakTepru3oBaTh (QU3HYCCKHUC
1 XUMUYECKHE CBOWCTBA IIPOCTOTO
BEIeCTBA CEPBI U €€ COeMHEHUN
(cepoBOIOpOIa, OKCHUIOB CEPHI, CEPHOM
KHCJIOTHI, CyJb(}aToOB), CIOCOOBI X

1 XUMHYecKue cBorcTBa. OKCUIBI CephI
KaK TIPeACTaBUTEIN KUCIOTHBIX
okcuoB. CepHasi KUCJIOTa, (PU3UICCKHEC
1 XUMHYECKHE CBOMCTBA (00IIHe KaK
MpecTaBUTEINSl KJacca KUCIOT U
crrenuuIecKue), IPUMCSHECHUE.
XUMHUUYECKHUE peaKIUu, JIe)Kalllue B
OCHOBE MPOMBIIIJICHHOT'O cItocoba
MOJIyYE€HUsI CEPHON KHUCIIOTHI.
AnimapaThbl 1 TPOTEKAIOIHE B HUX
mpoliecchl (Ha MpuUMepe MPOU3BOJICTBA
cepHoil kuca0ThI). Costn cepHOU
KHCJIOTHI, KAUeCTBEHHAsI peaKIus Ha
CynbdhaT-noH.

IHaxo>xaeHue cepbl U €€ COeAUHECHUN
B Ipuposic. XMMHUUYECKOE 3arpsi3HeHHUE
OKpYy>Karollel cpeabl COeIMHEHUSIMU
cephl (KUCIIOTHBIC HOXKIU, 3arpsi3HCHUE
BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0
[MPEIOTBPAIICHHUSI.

JlemoHcTpanuu

MMOJIYYCHUA, IPUMCHCHNEC U 3HAYCHUC B|
[IPpUPOAE U )KU3HU YEITOBEKA.
OmnpenensaTh Haau4ue CyiIb(haT-MOHOB B
[pacTBoOpe.

OOBSACHATH CYIIHOCTHh 3KOJOTHYSCKHUX
mpobiieM, CBSI3aHHBIX C IlepepaboOTKOM
COE€TUHEHUI CepBbL.

[TmaHMpOBATH M OCYIICSCTBIISATH HA
MMPAKTUKE XUMHUYCCKHUE DKCIICPUMEHTDI,
MPOBOJAUTH HAOIIOICHHUS, JICIIaTh
BBIBO/JIbI 11O pE€3YyJIbTaTaM 3KCIICPUMEHTA.
CreqoBaTh MpaBuiiaM 0€30MacHOMU
paboTHI B 1abOpaTOPUH TIPHU
HCITOJIb30BAHUH XUMHUYECKOH MOCYIBI U
000pyIOBaHUS.

ITpon3BOAUTH BBIYUCIICHHS 10
XUMHYCCKAM yPaBHCHUSIM.

1 crioIp30BaTh MPU BBEIMOJTHCHUH
Y4eOHBIX 3aJaHUN TEKCThI YICOHUKA,
CIIpaBOYHBIE MaTEepPHAIIBI
(ITepronguyeckyo CHCTEMY




Komnekuu (BuaeomMarepuaisl): cepa u
e€ coeTMHEHMUS.

OOyrimBaHuEe caxapa IoJI IeHCTBHEM
KOHLICHTPUPOBAHHOW CEPHOW KHCIOTHI.
UlaGopaTopHble U MPaKTHYECKHEPAOOThI
Vlabopamophele  onvimul:
OOHapykeHHe CyJIb(haT-HOHOB.
BzauMojelicTBre pa3doaBiieHHON cepHOM
KHCJIOTBI C IIUHKOM.

XuMHu4decKux 3jiemeHToB /(. 1.
MeHneneeBa, TaOJIHUILy pACTBOPUMOCTH
KHCJIOT, OCHOBAHHMN U COJICH B BOJC,
IIEKTPOXUMUUYECKUIN PSTHANPSKSHUN
METaJlJIOB) .

M crions30BaTh IIPU BEIOJIHEHUH
YICOHBIX 3aJ]aHUN U B IIPOIIECCE
MCCIIEIOBATEIILCKOU AEeATEIILHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOT'O COACPKaHUS,
CIIpaBOYHBIE MaTepUabl, PECYyPCHI
MHuTepHeTa

\Botuucnienus

0 ypaBHEHUSIM XUMHUYECKUX PEaKIIH;
— MacCOBOIl TOJU BBIXOA IIPOIYKTa
[peakIun

Tema 5. O0mas xapakrepu
CTHMKA XMMHYECKHX 3J1eMeHTOB
'VA-rpynnbi. A3ot, ¢pocdop u
ux coequnenus (7 4)

OO01m1as XxapaKTEepPUCTHUKA SJIICMCHTOB
'VA-rpynmbl. OcCOOCHHOCTH CTPOCHUS
ATOMOB 3THX DJICMCHTOB, XapaKTCPHBIC
IJIst HUX CTCIICHU OKHUCJICHUS.

IA30T, pacIpoCTpaHEHHE B IPUPOAE,
(puzmueckue u XMMUYEeCKNe CBOMCTRA.
KpyroBopoT a30Ta B IpHUpO/IE.

IAMMHaK, ero pu3NIecKrue U
XUMHUYSCKHAE CBOUCTBA, MOIyUCHHUE U
mpuMeHeHne. Comu aMMOHUS, UX
(puznueckue

1 XUMHYCCKHE CBOWCTBA, MPUMCHCHUE.
KadecTBeHHasI peakiisl Ha HOHBI
AMMOHHUS.

IA30THasi KuciioTa, e€ pusndecKkue

M XUMUYECKHE CBOMCTBa (00IIMe Kak
IMpeaCcTaBUTENS Kilacca KUCIOT U
cnennduyeckue). Mcronp3oBanue
HUTPAaTOB M COJCH aMMOHHS B KadecCTBE
MHHEpaJbHBIX YIOOpSHUH.

OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHECHHH CBOWCTB 3JIEMEHTOB
'VA-TpyIIIbl U UX COEIMHEHUM C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTtb GU3INUECKUE H
XUMHYECKHE CBOMCTBA IIPOCTHIX
BeImiecTB a3ora u ¢pocdopa u ux
COeIMHCHHUN (aMMHaKa, CoJIeH
QMMOHMS, a30THOW KHUCIIOTHI, HUTPATOB,
okcuaa pocdopa(V) u pochoproit
KHUCJIOTHI, pocdaToB), CrmocoObI UX
[MOJIyYeHUs], IPUMEHCHHUE U 3HAUYCHHE B
[PUPOJIE U KU3HU YeJIOBEKA.
OnpenensiTb HOHbI AMMOHHS U
bocdar-nons! B pacTBope.

OOBSICHSATH CYLIHOCTDH 9KOJIOTHYECKUX
mpo0JieM, CBSI3aHHBIX C HaXOXKJICHUEM
coenuHEeHHUH a3ota u ¢pocdopa B
OKpYy>Karolei cpeze.

XuMHUYecKoe 3arpsi3HCHUC

OKpy KaromIe cpeabl COeIUHECHUSIMU
azoTa (KUCIIOTHBIE HOXKIH,
Barpsi3HEHUE BO3/yXa, TOYBHI U
BOJOEMOB).

Docdop, amoTponHbie MOAUDUKAITUHA
dbocdopa, busnueckue u XUMUICSCKHUE
CBOICTBA.

Oxcun dpocdhopa(V) u pochopnas
KUCIIOTa, (PU3NYECKHE U XUMUUYECKHE
cBOIicTBa, nmonydeHue. KauectBeHHas
peakuus Ha GpochaT-uOoHBI.
crons30oBanmne GocdaTroB B KauyecTBe
MHUHEpaJIbHBIX YI0OpeHMIt. 3arps3HeHne
[MPUPOIHBIX BOTOEMOB ochaTamu.
/lemoHCTpALUH

Komneknun: ¢pochop U UX COCTUHECHUS.
IBzanmoeicTBue KOHIIEHTPUPOBAaHHOMN
A30THOM KHCJIOTHI C MEJIBIO.
UlabopaTopHble M MPaKTHYECKHEePadOThI
Vlabopamopnele onvimul:

1 . BzaumonelicTBue cojieili aMMOHHS C
EI0YBIO.

2 . O3nakomieHue ¢ oOpasuamu
@30THBIXH QochOpPHBIX yIOOpEeHUI.

I Tpakmuueckas paboma Ne 3 .
[ToxyueHne aMmmuaka, H3y9eHHUEETO
CBOMCTB.

Boituucnenusn

— MO ypaBHEHHUAM XUMHUYECKHUX

[peaxkuit

I[TmaEMpOBATH M OCYIICSCTBIISATH HA
MpakTHKEe XUMHUYECKHE dKCICPHUMEHTHI,
MpPOBOJAUTH HAOIIOJICHUS, JICTIaTh
BBIBOJIbI IO pE3YyJIbTaTaM
SKCIIEpUMEHTA.

CregoBaTh MpaBujiaM 0e30MacHOMN
paboThI B 1a60OpaTOpUU MpH
MCITOJIb30OBAHUN XUMHUYECKOM nocyabl U
00OpynOBaHUSI.

I[Ipon3BOAUTH BBEIYUCIICHUS 110
XUMHUYECKUM YPaBHEHHSIM.
Hcnonp30BaTh NpH BHITTOJIHEHUH
YU4EeOHBIX 3aJaHUN TEKCThl YUeOHHKA,
CIIpaBOYHbIC MaTepHaIbl
(IIEpHOUYECKYIO CUCTEMY XUMHYECKHUX
hnemenToB .1 . MeHaeneeBa, TaOIUILy
pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIE B BOJIE, DJIEKTPOXUMHUUYECKUN psij
HAPSHKEHUH METaJlJIOB).
Mcnonp30BaTh IIPpU BBITIOJITHECHHU U
YU4EeOHBIX 3aJlaHUH U B IIpollecce
MCCIIEIOBATEIILCKOM 1€ TEIIBHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEpaTypy
XUMHYECKOrO COACp>KaHUs,
CIIpaBOYHbIC MaTepHaibl, PeCypChl
uTepHera




Tema 6. O0mast
XapaKTepUCTHKA
XMMHYECKHUX 3JeMeHToB IVA-
rpynnbl.

Yriepoa u KpeMHUM U UX
coeIMHEeHHS.

(89

Yrinepon, aluIoTpOIHbIE
MOOU(UKAIINY, PACIIPOCTPAHEHHUE B
npupone, GU3NIeCKUe U XUMHYECKHUE
CBOJMCTBA.

IAncopbrmsa. Kpyrosopot yrieponas
[pupoze.

Oxcuasl yriepona, ux pusnyeckue

1 XUMHU4YECKHe CBOMCTBA, UX NeHCTBUE
Ha JKUBBIE OPraHU3MBI, ITOJIyUECHUE

1 IpUMEHEHHEe. DKOJOrHUeCcKue
[MpOOIEMBI, CBI3aHHBIE C OKCHIOM
yrinepona(IV); runoresa riobansHOTO
[MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
bddexT.

'YTOnbHAs KHUCIIOTa U €€ COJIH, UX
(pu3myeckme n XMMHUYECKHE CBOMCTBA,
[MOJTydeHUE U IPUMEHEHHUE.
[KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI.

lcnons3oBaHnne kapOOHATOB B OBITY,
MCIUITUHE, IPOMBIIIJICHHOCTH, CCJIbCKOM
XO3s1CTBE.

I[lepBOHaYaIbHBIC MOHATHS 00
OpraHNYECKUX BEIIECTBaxX Kak O
COCIMHEHUSX YTIIEPOJia: 0COOCHHOCTH
cocTaBa 1 ctpoeHus. [1oHsiTHE O
OMOTOrMYeCKH BaXKHBIX BEIIECTBAX:
bkrpax, OenKax,

OOBSACHSATH 00IINE 3aKOHOMEPHOCTH B
M3MEHECHHUHN CBOVCTB 3JICMEHTOB

IV A-TpyIIibl 1 UX COSTUHEHUH C
Y9ETOM CTPOCHHS UX aTOMOB
XapakTepru3zoBaThk (pU3NIECKUE

M XHMHUYECKHE CBOMCTBA MPOCTHIX
BEIICCTB yrjepo/ia U KPEMHHUS U UX
CoeTUHCHUHN (OKCHUJIOB yTJIepoa,
YTOJBHOM KUCJIOTHI, KApOOHATOB,
OKCHJa KPEMHUs, KPEMHHUCBOUN KHUCIIO-
ThI, CHJIUKATOB), CIIOCOOBI UX
[MOTyYCHHUSI, IPUMECHCHUC U 3HAUYCHUC
B IIPUPOJC U )KU3HHU YEJIOBEKa .
OmnpenensiTe KapOOHAT- U CHIIMKAT-HOHEI
B pacTBOpE.

OOBSACHATH CYITHOCTH 3KOJIOTHIECKHUX
mpo6ieM, CBA3aHHBIX C HaXOXICHUEM
YTJIIEKHCIOTO Ta3a B OKpYy Karomiei
cpene.

nnrocTpupoBaTh B3aMMOCBS3b
HEOPTaHUYCCKUX COCIUHCHUM yriiepoaa
1 OPraHn4YCCKUX BECUICCTB.
HHaHI/IpOBaTb U OCYIICCTBJIATH Ha
MpakTHKEe XUMHYECKUE IKCIIEPUMEHTEI,

yriieBonax. MaTepuaibHOE €IHHCTBO
OpTaHUYECKUX ¥ HEOPTaHUIECKHUX

COe IMHEHUI.

KpemHuii, ero ¢pusnueckue u
XUMHYECKHE CBOWCTBA, MOJIyYSHUE U
[MpUMEHEHUE B DJICKTPOHHUKE.
CoeMHEHUsI KPEMHUSI B IPUPOJIE.
OO0mue npeacTaBiaeHust 00 oKcHuae
kpemHuA(IV) 1 KpeMHHEBOW KUCIIOTE.
CHiiKaThl, UX HCHONB30BaHUE B OBITY,
MEIUITNHE, TTPOMBIIIICHHOCTH.
IBaskHe#IIne CTpOUTEIIbHEIC MaTePHUAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OSTOH,
bkee300eToH. [Ipobiaemsr 6e30mmacHOro
MICII0JIb30BaHUsI CTPOUTEIIBHBIX MaTe-
[pHajoB B TOBCEIHEBHON KMU3HU.
/lemoHCcTpaLUH

Moaesn KpUCcTaJLIMYEeCKUX PelI€TOK
anmasza, rpaduTa, MOJIEKYJIIBI
bynaepena.

|A icopOIIMs pacTBOPEHHBIX BEIIECTB
AKTHBHUPOBaHHEIM yriiéM. [IpoTuBoras.
BunecomaTepuabl: CHIIMKATHAS
[TPOMBIIIJICHHOCTb.

Monenu MOJIEKYJl OpPTaHUYECKUX
BEIIECTB.

UlaGopaTopHbie M MpaKTHYecKHe PadoThI
VlabopamopHhbviti onvim:

[KauecTBeHHas peakLus Ha
KapOOHAT-HOH.

MPOBOIUTH HAOIIONCHUA, ACIATh
BBIBOJIBI IO PE3YyJIbTaTaM IKCIIEPUMCHTA.
CrnemoBaTh IpaBmiiaM 0e30macHo
paboThI B 1a60OpaTOpUU MpH
HMCITOJIb30BAHUM XUMHUYECKOW MOCYABbI U
00OpynOBaHUSI.

Hcnons30BaTh MPH BBITTIOJTHEHUU
Y4eOHBIX 3aJaHUNi TEKCThI YUeOHUKA,
CIIpaBOYHBIC MaTEepHAIIbI
(ITepruoguYecKyro cCUCTEMY
XuMHudecKkux syemMeHToB /[ . 1.
MenneneeBa, TaOJIHUILY paCTBOPHUMOCTH
KHCJIOT, OCHOBAaHHUI M COJICH B BOJE,
PIEKTPOXUMHUYICCKHUN PsI HAIPSDKCHUH
METaJIJIIOB).

M cnoib30BaTh NP BBHITTIOJITHEHU U
y4eOHBIX 3aJaHUH U B IIpOIlecce
MCCJICIOBATEILCKOM AE€SITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATypPy
XUMHUYECKOTO COAepIKaHUs,
CIIpaBOYHbIE MaTE€pHUabl, PECYPCHI
uTepHera

I Ipaxmuueckue pabomuwl:

Ne 4 . [TonydeHne yriIeKUCIOTO rasa.
KauecTBeHHas peakmus Ha KapOOHAT-MOH.
Ne 5 . Penrenue sKCieprMEHTATBHBIX
Basad mo teme «Hemeramibn.
\Botuucnenusn

— IO YpaBHCHUSIM XUMHYECKUX

[peaK Ui, €ClIh OJIUH W3 PeareHTOB J1aH
B BHACBOTHOTO pacTBOpa C U3BECTHOM

IMaCCOBOM qoJIeH




Pazaen 3. MeTtamisl U ux coequHenus (20 1)

Tema 7. O0mue cBoiicTBa

MeTaJlI0B
(4 )

OO011ast XapakTepUCTHKA XUMHUIESCKUX
PIIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noaoxenus B [lepuonnueckont
CHCTEME XMMHUYECKHUX DJIEMECHTOB

JI. 1. MenaeneeBa U CTpOEHUs aTOMOB.
CTtpoeHue MeTauioB. Mertamindeckas
CBSI3b M MeTaJuIndyecKas
KpUCTaJIMYecKas peméTka.
DIEKTPOXUMUYECKUHN P HAIPSDKCHUH
MeTamioB. PU3NUECKUE U XUMHUECKUE
cBoiicTBa MeTayuioB. OOmue crocoObl
[MOJTy4EHUs] METAJIIOB.

PackpbIBaTh CMBICT H3y9aEMBIX
MOHSITUH U MPUMEHSTH 3TH MOHATHUS
[PY ONMCAaHUH CBOWCTB BEIISCTB U UX
peBpalCHU .

OOBSICHATH OOIIIHE 3aKOHOMEPHOCTH B
M3MEHECHHH CBOWCTB
JIEMEHTOB-METAII0B U UX COSTMHEHUN
C Y4€TOM CTPOEHHS UX aTOMOB.
XapaKTepHu30BaTh CTPOCHUE METAIJIOB,
oOme Gpu3nIecKue U XUMHYIECCKHE
CBOICTBAa METAIIOB.

[ToHsITHE O KOPPO3UH METAILIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT
Koppo3uu. CruiaBel (cTaih, YyTYH,
ITFopaTtoMUHHEH, OpOH3a), UX
[MpUMEHEHUE B OBITY U
IIPOMBIIIJICHHOCTH.

JlemoHCcTpaLuHn

O3HakoOMIIEHHE ¢ 00pa3liaMHu METaJIJIOB
MCIIaBOB, UX (PU3NYSCKUMU
cBolicTBaMu. Moagenu
KPUCTALINYECKUX PEIIETOK METaJJIOB .
BuneomaTtepransl: KOPPO3HUS METaJIOB.
JlabopaTopHble M NpaKTHYeCKHePadOThI
Vlabopamopnvie onvimsi: O3HAKOMIICHHE
c oOpasnaMu CIIJIaBOBMETAIIIIOB.
3aBUCHMOCTH CKOPOCTH peaxkuuy
MeTalla C  KUCJIOTOM OT HIPHUPOABI
MeTana.

Boiuucnenusn

— 10 YpaBHCHUAM XUMHUUYCCKUX
[peaKInii, eCI OTUH U3 PEarcHTOB
COIEP>)KUT NPpUMECH

XapaxTepu3oBaTh 00IIHE CHOCOOBI
TTOJTy9YCHHS METaJUIOB.

CrnemoBaTh IIpaBmiIaM 0e301acHOM
[paboTHI B 1a0OpaTOPUU MPU
MCITOJIb30BAHUM XUMHUUYECKON MOCYABbI U
00OpyaOBaHUSI.

[Ipou3BOAUTH BBIYUCICHUS IO
XUMHUUYECKUM YpaBHECHUSIM.

M cnoib30BaTh NP BBHITTIOJIHEHU U
y49eOHBIX 3aJaHul TEKCTHI YIeOHUKA,
CIIpaBOYHBIC MaTEepHUAIIbI
(ITepruognvecKyro cUCTEMY
XUMHUUECKUX 3eMmeHnToB /.1 .
MenneneeBa, TaOJIHUILY pAaCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJC,
PIEKTPOXUMUYECKUN psiJi HANIPSKECHUN
METaJJIOB) .

M cnoib30BaTh NP BBHITTIOJITHEHU U
y4eOHBIX 3aJaHUH U B IIpOIlecce

M CCIIeI0BATEIILCKON AESITEIHbHOCTH
HAayYHO-TIOITYISIPHYIO JIUTEPATy Py
XUMHUYSCKOTO COJICp>KaHMUs,
CIIpaBOYHBIE MAaTEPHAITBI, PECYPCHI
utepHera

Tema 8. Ba:kneimmue

METAJJIbI U UX COCAUHECHUSA
(16 )

[llemounsie meTaiuibl. [lonoxxenue B
[MeproguvecKoil cUCTeMe XHMHIECKUX
bnemenToB .M. Menzaeneesa, ctpoeHue
aToMoB. HaxoxxieHne B mpupoe.

OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHHNHU CBOMHCTB
JIEMEHTOB-METAJIIOB B TPyMIIax U UX
COCIMHEHNH C yUETOM CTPOCHHUS UX
aTOMOB.

dusnyeckue M XUMUYECKHE CBOWMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCUIIbI
1 TUAPOKCHUJIBI HATPUSI U KaJUsl.
[TpuMeHeHHne MISTOYHBIX METAJIIIOB U UX
COeTMHEHU .

[1le1ogHO3eMENbHBIE METaJIIBI
MarHui U KajJbLUHUH, CTPOEHUE aTOMOB.
[lonoxxenue B Ilepuoanueckoil cucreme
xumMuyeckux anemeHTos 1. 1.
MeHneneena.

Haxoxnenue B npupojae. PU3nyeckue u
XMMHYECKHUE CBOMCTBA. Baskueiinme
coeTMHEeHUST KaJabIus (OKCHJ,
THAPOKCUI, coiH). JKECTKOCTHh BOIBI U
criocoObIeé yCTpaHeHUS.

Amromunanii. Ilojtoxenue B
[leproanueckoil cucTeMe XUMHUYECKUX
hiiemeHToB [. 1. MenaeneeBa, cTpoeHue
aToMa.

Haxoxnenue B npuponae. Pusnyeckue u
XHUMHYECKHE CBOCTBA. AM(OTEpHBIC
CBOICTBa OKCHJA U THAPOKCHUIA.
DKeneso. [Tonoxenue B Ilepuonuueckoit
CHCTEME XHUMHUYECKHX DJICMCHTOB

J[. 1. MenaeneeBa, CTpo€HHE aTOMA.

XapakTepu3oBaTh (PU3UIESCKUE U
XHUMHUYSCKHUE CBOMCTBA MPOCTHIX
BEI[ECTBMETAJJIOB U UX COEJITMHECHU I
(OKCUIOB,TUAPOKCUIOB, COJICH),
CIIOCOOBI UX ITOJIyYCHHS, IPUMCHCHHUE U
3HAYCHHE B IIPUPOJIEC U )KU3HHU YSIIOBEKA.
Pacmo3HaBaTh C TIOMOIIIBIO
Ka4EeCTBCHHBIX PCAKIIHA MOHBI
MeTaIoB (MarHus, aJFlOMUHUS, IIUHKA,
bKee3a, MEJIH).

[TmaHMpOBATH M OCYIICCTBIISATH HA
[MPAKTUKE XUMHYIECCKHE IKCIICPUMEHTHI,
MPOBOJAUTH HAOIIOICHHUS, JICIIaTh
BBIBOIBI 10 Pe3yJIbTaTaM dKCIICPUMEHTA.
CremoBaTh MpaBuJIaM Oe3omacHOM
paboThI B smabopaTopuu npy
WCITOJIb30BAaHUHA XHUMHYECKOW TOCYIBI M|
000pyIOBaHUS.

ITpou3BOAUTH BBIYUCIICHUS
XUMHYCCKAM yPaBHCHUSIM.
BricTpauBaTh pa3BEPHYTHIC
MUChMEHHBIC U YCTHBIC OTBETHI C
oropoi Ha MH(pOpPMaLUIO U3 yuyeOHUKa
¥ CIIpAaBOYHBIX MaTepHajioB, TPAaMOTHO
FICTIOJIE30BAaTh M3yYUCHHBIN
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Haxoxxnenue B npupoae. usnueckue

MOHATHUHHBIN annapaTKypca XUMHH.




1 XUMHUyeckue cBoicTBa. OKCUIBI,
ruapokcunbl U conn xkenesa(Il)

u sxenesza(Ill) .

/TlemoHcTpanuu

IBzaumoeiicTBue HaTpUs ¢ BOAOH.
OxpamMBaHue IDIaAMEHH HOHAMH
HATPHUSI U KaJIU.

OxpamrBaHue JIaMeHU HOHAaMU
KAJTBIHS.

B3anmoneiicTBrue OKCUIa KalIbLUs C
BOJTOM.

BuneomaTtepuaisl: TOpeHUE XeJe3a B
KICIIOPOJIE M XJIOpE.

UlaGopaTopHble U MPaKTHYEeCKHE PAdOThI
Vlabopamophsie — onvimbl:
O3HakoMIIeHHE ¢ OOpa3maMu
QITFOMUHUS U €T0 CIIaBOB.
IAMdOTEepHBIE CBOIICTBA THAPOKCHIA
QJIFOMHUHUS.

KauecTBeHHEBIE pPC€aKIu Ha MOHBIXKEIIC3a.
I Ipaxmuueckue pabomuor Ne 6 .
DKECTKOCTh BOJIBI U METOJIBI €€
yCTpaHEHHUS.

Ne 7 . PemmieHre sKCIIepUMEHTATBHBIX
Bamad mo Teme «MeTamrbn).
Boituucnenusn

— TI0 YpaBHCHUSIM XUMHUYCCKHUX
peakIuii, €CJIM OTWH U3 PEareHTOB JTaH
B U30BITKE MM COIECPIKUT IIPUMECH;
— MAacCcOBOM J10JIM BbIXOJa MPOJIYyKTa
[peakIuu

M cnoyib30BaTh OPU BBITTOJIHEHUHU
y49eOHBIX 3aJaHUH U B IIpOIIEcCe
MCCIIeN0BATEIBCKON A€ATEIbHOCTH
Hay4YHO-IONYJIIPHYIO JIUTEPATYPy
XMMHUYECKOTO COAEprKaHUs,
CIIpaBOYHBIE MaTEpUabl, PECYPCHI
NMHuTepHeTa

Paznen 4. Xumus u okpy:kawouias cpeaa (3 1)

Tema 9. BemecrBa u
MaTepuasbl B JKU3HU
JeI0BeKa

(3 1)

HoBble MaTepuasbl 1 TEXHOJIOTHHU.
BemecTBa 1 MaTepuaibl B
MMTOBCEHEBHOMKHU3HH UEIIOBEKA. XUMUS
1 300pPOBbE.

Ibe3ormacHOE UCIIOB30BAaHUE BEIICCTBU
XUMHAYECKUX peaKuuil B OBITY.
I[MpupogHBIC HCTOYHUKHU
YTJ1€BOJIOPOJOB (YTOJIb, IIPUPOIHBIN
ras, HepTh), IPOAYKTHI UX
repepaboTKH, UX POJIb

B OBITY ¥ IPOMBIILIEHHOCTH.

(OCHOBBI 3KOJIOTHYECKOI IPaMOTHOCTH.
IXuMudeckoe 3arps3HeHIe OKPYKaro-
e cpens! (IpeebHO JI0ITyCTUMAast
KoHIeHTpanus BemectB — [1JIK).
PoJIb XUMHUH B PEIICHUU
PKOJIOTUUECKUX TPOOIIEM

XapakTepu3oBaTh pojb XUMUHU B
pa3angHbBIX cepax AesiTeIbHOCTH
ITF0/1€1, OCHOBHBIE BEIIECTBA U
MaTepHalbl, IPUMEHSIEMBIE B KU3HA
COBPEMEHHOI' 0 YEJIOBEKA.

OOBSCHATH yCIIOBUS 0€301IacCHOTO
HMCIIOIB30BaHUS BEIIECTB U
XUMHUYECKHUX PEeaKIHii B OBITY.
AHaITM3UPOBAaTh U KPUTHYECKHU
OLIEHUBATh WH(OPMAITUIO O BIUSIHUHI
[IPOMBIIIIICHHOCTH, CEIBCKOT0
X03s1iicTBa, TpaHCHOPTa U JIp. Ha
COCTOSTHUE OKPY>KalOIIeH cpesbl.

'YMeTh OKa3bIBaTh MEPBYIO MOMOIIb NPHU
XUMHUYECKHX 0XKOTaX U OTPABIICHUSIX.
I[TprnHUMAaTh yyacTHe B 00CYyXJICHUU
Mpo0JIeM XUMHUYECKON U
PKOIOTUYECKON HANpaBJIE€HHOCTH,
BBICKA3bIBATH COOCTBEHHYIO MTO3UITUIO
Mo mpobiemMe uIpeuIaraTb BO3MOXKHBIC

nyTu €€ peleHus

IIpu paszpabGotke paboueil mnporpaMmbl B TEMaTHYECKOM IIJIAHUPOBAHUHM [JOJDKHBI OBITH
YYTEHBI BO3MOKHOCTH HCMOJIB30BAHUS DJICKTPOHHBIX (ITH(PPOBBIX) 00pa3oBaTESIbHBIX PECYPCOB,
y4eOHO-METOINYEeCKUMHU
3JEKTPOHHBbIE YUEOHUKH U 3aJa4YHUKHU, DJIIEKTPOHHBbIE OMOINOTEKH, BUPTyaJIbHbIE JJabopaTopHrH,
UTPOBBIE MPOTPAMMBI, KOJI- JIEKIIMU LM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIb3yEMbBIMHU
Ui OOydeHHsI W BOCIHHWUTAaHMUA pas3jIMUHbIX TPYyHI [OJb30BaTeIel, IIPE/ICTaBIE€HHBIMU B
SJIGKTPOHHOM (IM(POBOM) BHIAEC M pPEATHU3YIOUIMMH JIHJaKTHYeckue Bo3MokHoctu WKT,
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coaeprKaHUEe KOTOPHIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa3oBaHUH.
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 603332450510203670830559428146817986133868576091
Bnageney Cugoposa CeeTnada leHHafbeBHa

OeicTevTened C01.06.2022 no 01.06.2023



http://www.tcpdf.org

		2023-04-10T19:38:03+0500




