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IMoc. Kuponckmuii 2023
IHOSACHUTEJIBHAS 3AIIMCKA

IIporpamMMa 1o XuMuu Ha ypOBHE OCHOBHOI'O OOIIIETO 00pa30BaHMUs COCTABIEHA HA OCHOBE
TpeOoOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeilbHOW MpPOrpaMMbl OCHOBHOTO
obmero obOpaszoBanus, npencraBieHHbIXx B PI'OC OO0, a Takke Ha OocHOBE (emepanbHOM
paboueil mporpaMMbl BOCIIUTaHHUA M C YYETOM KOHILETLMHU IMPErnojaBaHus y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanmu.

IlenTpbr 00pa3oBaHMsI €CTECTBEHHO-HAy4HOH HampaBieHHOCTH «Todka pocTa» CoO3laHbl C
LHeNbl0  pa3BUTHI Y 00y4JaroIIIXCs €CTECTBEHHO-HAY4YHOMH, MaTeMaTU4YeCKOH,
MH(POPMAITMOHHONW TPAMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U KPEATHBHOTO MBIIUICHUS,
COBEpIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYyYHOW HAINPaBICHHOCTH, a Takxke s
MPAaKTUYECKOM OTpabOTKM y4yeOHOro marepuasia Mo Y4YeOHBIM MpeaMeTaM «XHUMUs» C
UCTIOJIb30BaHueM I(poBoit 1abopatopun Releon.

[Iporpamma mo XuMmMuM Ja€T HpeACTaBICHHWE O ILeNsiX, oOmied crpareruu oOydeHus,
BOCIIUTaHUS M pa3BUTUS OOYyYarOIIMXCSl CpEeACTBaMU Y4YEOHOIro MpeaMeTa, YCTaHABIMBAET
o0s13aTebHOE MPEIMETHOE COAEpIKaHUE, MPEAYCMaTPUBACT paclpeelieHHe ero mo KjiaccaM H
CTPYKTYpPHpOBaHHUE IO pa3jieiaM U TeMaM MPOrpaMMbl [0 XUMUHU, ONPEENISIeT KOIUNYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUS, PEKOMEHIYEMYIO IIOCIEA0BaTeIbHOCTh
M3YYEHHUS XUMHUHU C YU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH Yy4eOHOTO
mporecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaroIIMUXCsl, ONpenessieT BOZMOKHOCTH MpeaMeTa JUis
peanuzanuu TpeOOBaHUH K pe3ylbTaTaM OCBOCHHMsS OCHOBHOW 00pa3oBaTelbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO 001I1ero 00pa3oBaHus, a Takke TpeOOBaHUI K pe3yiabrataM OOy4eHUs] XUMUHU
Ha YpOBHE IeJed H3Y4YeHHs NpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-II03HABaTEIbHOMN
JESTeIBHOCTH 00YYaromIerocst o 0CBOCHUIO y4eOHOTO CoAep KaHusl.

3HaHME XUMUU CIIY>)KMT OCHOBOM /17151 (POPMUPOBAHUS MUPOBO33PEHHS 00YUarOIIEToCs, €r0
MIPEICTABICHUN O MaTepHaIbHOM €IMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMHEH
MIPECTABICHUS O B3aUMOIPEBPAIICHUAX YHEPTUU U 00 IBOJIOIUHU BEUIECTB B PUPOE, O MYTAX
pelieHrs DI00aNbHBIX MPOOJEeM yCTOMYMBOIO pa3BUTHUS 4YEJOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKO, MUIIEBON M HKOJIOTUYECKOHM 0e30MMacHOCTH, MPOOIeM 3paBOOXPaHEHUSI.

W3ydeHne xumMuu:

CTIOCOOCTBYET peann3aii BO3MOXXHOCTEH ISl CaMOpPa3BUTHUS M POPMUPOBAHUSI KYJIBTYPBI
JUYHOCTH, €€ 0011el u QyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B POPMHUPOBAHHME MBILUICHUS U TBOPYECKUX CIIOCOOHOCTEN 0Oyuaroniuxcs,
HaBbIKOB HX  CAMOCTOATEIbHOW  yuyeOHOW  JEeSATENbHOCTH,  OSKCIEPUMEHTAJbHBIX U
UCCJIEIOBATENbCKUX yMEHUN, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOM JKM3HM, Tak MU B
npodeccuoOHaNbHOMN eATeNbHOCTH;

3HAaKOMHUT CO CHEIM(UKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IVIS/1a HA €AMHCTBO MPHUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAloM B (POPMHPOBAHUU
€CTEeCTBEHHO-HAyYHO! TPaMOTHOCTH O0YyJaroluXcs;

cocoOCTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBCHHO-HAyYHBIM
3HaHUAM, K TPUPOJE, K UYeNOBEKY, BHOCUT CBOM BKJIaJ] B SKOJOTMYECKOe 0OpazoBaHHE
00yJaroImxcsl.

JlaHHbIe HampaBlieHUSI B OOyUYE€HUH XUMHUHU 00€CIeYMBAIOTCS CIEeUU(UKON coaepKaHUsI
y4eOHOTO MpeMeTa, KOTOPBIN SBJISETCS Mearornuecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayK{ XMMHH Ha ONIPENEIEHHOM JTalle €€ pa3BUTHS.



Kypc xumHuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHE
00y4JalOUIMMHCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATHI XHMMHH, OCHOB HEOPTaHUYECKOW XUMHUHU H
HEKOTOPBIX OTAENbHBIX 3HAYUMBbIX MTOHITHIH OpraHMYECKON XUMUU.

CtpykTypa coaepkaHusi MpOrpaMMbl IO XMMUU COPMUPOBAHA HA OCHOBE CHUCTEMHOIO
nonxoaa K e€ m3ydeHuro. CopeprkaHue CKIIAIbIBAETCS M3 CUCTEMbI MOHATHM O XHMHYECKOM
SNIEMEHTE M BELIECTBE M CUCTEMbI MOHATUH O XHMHUYeCcKOoll peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl IO NPHUHIMILY IOCJIEAOBAaTEILHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUUECKUX MPEICTABICHUHN Pa3HOIO YPOBHS:

— aTOMHO MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /I. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XHUMUHU;

— YYEHHsI O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— MpeACTaBIECHUIN 00 IEKTPOIUTUYECKON AUCCOIUAIINH BEIIECTB B pacTBOpax.

TeopeTndeckne 3HAaHMS PACCMATPUBAIOTCA HAa OCHOBE HOMIIMPUYECKHA IIOJYYECHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAOTCS MOCIIEI0BATEIBHO OT OJHOIO YPOBHS K JPYTrOMY, BBIITOJIHSIS
(GyHKLIMHN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH NMPAKTUYECKOTO
IIPUMEHEHNUS U TIOIYYEHHs U3y4aeMbIX BELLECTB.

OcBoeHne mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHHUIO IPEACTABICHHUS O
XUMHUYECKOM COCTABIAIOIICH HAyYHOM KAapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW IIPHUPOJBI,
LIEHHOCTHOT'O OTHOILEHUSI K HAyYHOMY 3HAHUIO U METO/aM I03HaHus B Hayke. M3yueHue xummuun
IPOUCXOJUT C TMPUBICYECHUEM 3HAHUW U3 paHee MU3YUYCHHbIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buomnorus. 5—7 xknacce» u «duszuka. 7 Kimace».

ITpu n3yuyeHun XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHMPOBOH KYNIbTYphl. 3agaya y4eOHOro mpeaMeTa COCTOMT B (hOPMHUPOBAHUU
CHCTEMbl XMMMUYECKUX 3HAHMH — BaXHEWIIMX (DaKTOB, MOHATUH, 3aKOHOB M TEOPETHUUECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
NpUOOIICHNHU K HAyYHBIM METOJaM MO3HAHMS ITPH U3YUYEHUH BEUIECTB U XMMUYECKUX PEaKluid, B
GbopMUPOBaHUM U pa3BUTHM IO3HABATEIbHBIX YMEHMH M UX MPUMEHEHHH B Yy4eOHO-
M03HABATEJIbHOM M Y4EOHO-MCCIIEN0BaTENbCKON 1€ATEIbHOCTH, OCBOCHUH MPaBUI OE30MaCHOTO
oOpallleHus C BELECTBAMU B [IOBCEIHEBHON KU3HH.

IIpy u3ydyeHMM XMMHUU Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS Ba)KHOE 3HAUYEHUE
nproOpenu Takue 1elu, Kak:

— (hopMHUpOBaHUE HMHTEIUIEKTYyaJbHO Pa3BUTON JMYHOCTH, TOTOBOWH K CaM0OOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO pELIEHUI, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOIUMCS YCIIOBHSM KHU3HH;

— HAampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEeMaTHYeCKOe MpHOOIIEeHHe OOyJaromuxcs K
CaMOCTOATEJIbHOM  ITO3HABATEIBHOM  JACATEIIBHOCTH,  HAyYHBIM  METOJaM  II03HAHMS,
(GOopMHPYIOIIMM MOTUBALIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XMMUU;

— oOecrieueHre YCIOBUH, CIIOCOOCTBYIOIMX HPHUOOPETEHUIO OOYYaIOIMIMMUCS OIBITa
pa3HOOOpa3HON AESATENbHOCTH, MO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIMH ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMYHbIX BUOB JAEATEIbHOCTH;

— (hopmupoBaHue o6m1IeH (HYHKIMOHATBLHON U €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, B TOM
quciie YMEHUM OOBSICHATh M OLICHMBAThH SIBICHUS OKPYXKAIOLIET0 MUpPA, MCIONb3Ys 3HAHUS U
OIBIT, TIOJYYEHHBbIE IMPU M3YYEHUU XUMHM, MPUMEHATh HUX IpPU PpELIEHUU MpodieM B
MTOBCEIHEBHOM KU3HU U TPYILOBOM AEATEIBHOCTH;



— GopmupoBaHue y 00yUaIOMUXCs TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH
XMMUYECKUX 3HAHWUU U BBIPAOOTKU SKOJIOTHMYECKH IIEIeCOO0pa3HOro MOBENCHUS B OBITY U
TPYIAOBOI JEATENHOCTH B IIENISIX COXPAHEHHUsS] CBOETO 3[0POBbS M OKPY)KAIOLIEH MpUpOIHON
cpensl;

— pa3BUTHE MOTUBAIMH K 00yYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHMs OOIIEYEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodWis ¥ HaNPaBICHHOCTH AaJIbHEHINIET0 00y4YCHUSI.

O61iee YMcI0 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, coctaBisier 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezleno0), B 9 kinacce — 68
yacoB (2 yaca B HEZIEIO).|

ICOAEP KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKUE IOHATHS

[Ipenmer xumuun. Ponp XMMHUM B KU3HM 4YEJIOBEKA. XHMHUS B CHUCTEME HayK. lena u
BemiecTBa. Du3nyueckue CBOMCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHsitue o
METOJIaX TO3HAHUs B XUMUHU. YncThIe BenecTBa U cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYNIBl. XHUMHYECKHE dJIeMEHThl. CHMBOJBI XHUMHYECKHUX DSJIEMEHTOB.
[IpocThie U ca0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYIISIpHAS
Macca. MaccoBasi 10J1si XUMUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KomuuectBo BemecrBa. Moisb. MossipHast Macca. B3anmocBsA3b KoauyecTBa, MacChl U
qrclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacu€Tel mo GpopMmynaM XUMUYECKUX COCIMHEHHIA.

dusznueckue M XMMHUYECKUE SIBJICHUSA. XUMHUYECKas peakiuss ¥ e€ MPU3HAKUA. 3aKOH
COXpaHEHUS] MacChl BEMIECTB. XUMHUYCCKHE ypaBHEeHUs. Kiaccudukanus XUMAYECKAX PEaKIIHiA
(coemuHeHus, pa3IoKEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii 3kcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJOM, MpaBuWiaMu pabOThl B J1a0OpaTopuu U mpuéMamu
oOpartiieHust ¢ abOpaTOpHBIM O0OPYIOBaHHEM, HM3Y4Y€HHE U ONUcaHue (U3UYECKUX CBOWCTB
00pa3I0B HEOPTaHUIECKUX BEIECTB, HaOMOneHNe Pr3ndecKuX (TUTaBlIeHUE BOCKA, TassHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCALUsS BOJbI) U XUMUUYECKUX (TOPEHUE CBEUH,
MIPOKAJTMBAaHUE MEAHOU MPOBOJIOKHU, B3aUMOJICHCTBHE MeJIa C KHCIIOTON) SIBICHUH, HAOMIOJCHUE 1
OMHCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIuil (pa3ioKeHue caxapa, B3auMOJIeHCTBHE
CEpHOIN KHUCIOTBHI C XJopuaoM Oapusi, pasznoxenue ruapokcuna menu (II) mpu HarpeBanuwm,
B3aUMOJICHCTBHE XKele3a ¢ pactBopoM coiu menu (1), n3yuenne cmocoGoB pasaeraeHus: CMecei:
C TOMOUIbI0 MarHuTa, (QUIBTpOBaHWE, BbIMApUBAHUE, TUCTHIUIAIMSA, Xpomarorpadus,
MPOBEJCHHE OYUCTKU IMOBAapEHHOM CONM, HAOMIOJCHHWE M OMHMCAHHUE PEe3yAbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHUsT MAacChl, CO3JaHUE MOJEJIe MOJIEeKYI
(IapocTep>KHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKNX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bozayxa. Kucmopom — sjeMeHT U mpoCTO€ BEIIECTBO.
Haxoxxnenue kucnopona B npupoje, Gu3nyeckue 1 XMMUYeCKrue CBOMCTBA (peaKiuu TOPEeHHUs).
Oxcunpl. [lpumenenune xkuciaopona. CrnocoObl MONMydeHUs KHCIOpoja B Jaboparopuul u



MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — alaoTporHas MOAU(PHUKAIISL
KHMCJIOPOJA.

TerutoBolt ekt XUMUUEecKOol peakiuy, TEPMOXMMHUYECKHE YPaBHEHHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib M MeTaH. 3arpsA3HEHUE BO3[yXa, YCHICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bogopon — »snemeHT u mnpocroe BemecTBo. HaxoxneHue Bogopona B HPUPOZE,
¢buznyeckre u XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CI0cOo0b! monydenus. Kucnotel u comnu.

MosnspHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YpPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputrenb. PactBopbl. HaceleHHble u
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemecTB B Bojxe. MaccoBas 10/ BELIECTBA B
pacTtBope. XuMHUUYeCKHe cBOicTBa Bozbl. OcHOBaHMs. Poib pacTBOpPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpuUpoje. 3arpsi3HEHHWE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmueckux coeauHennit. Oxcunbl. Krnaccuduxanus OKCHIOB:
cojieoOpasyrolue (0OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
OKCUI0B. PU3NUYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonydeHne OKCuao0B.

OcHoBanus. Kmaccudukanus ocHOBaHWU: IETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanui. ®PU3MYECKME W XUMHYECKHE CBOMCTBa OCHOBaHuil. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kuciaor. @u3nyeckue ¥ XUMHUYECKHE
cBoricTBa KUCIOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonydenue kucior.

Comn. Homenknarypa coneil. duznueckue U XUMHUYECKHE cBOMCTBa coisiedl. [lomydenue
COJIEH.

I'eneTnueckas cBsI3b MEKYy KJIaCCaMU HEOPraHUYECKUX COCAUHECHUM.

Xumuueckuii Jkcnepumenm:

KaueCTBEHHOE OIpE/eNICHUE COAEepkKaHMUs KUCIOpoAa B BO3AYXE, MOJyueHUE, COOMpaHue,
pacro3HaBaHME M HM3yYEHUE CBOMCTB KHCIOpPOJa, HAOIIOIEHHUE B3aUMOJCHCTBHS BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHSI U MPEKpaIIeHUs TOpeHus (Imokapa), 03HAaKOMIICHUE C
oOpa3aMi OKCHJIOB M ONHMCAHHME WX CBOICTB, MOJydeHHE, coOupaHHe, paclo3HaBaHHE H
M3yYeHHE CBOWMCTB Boaopoaa (ropeHue), B3auMojneicTBUe Bogopoma ¢ okcuaom wmenu (II)
(BO3MOXKHO MCHIOJIB30BaHKE BUAEOMATEPHATIOB), HAOMIOACHHE 00pa3lloB BEIIECTB KOTUYECTBOM |
MOJIb, HMCCJEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHS BEILECTB C PA3IMYHON PACTBOPUMOCTHIO,
[IPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJE€H pacTBOPEHHOIO BELIECTBA,
B3alMOJAEHUCTBUE BOJBl C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCIEe0BaHUE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJIIOIeHne M3MEHEHHsI OKpPacKM HMHJMKATOPOB B pacTBOpax KUCJIOT M LIeNoueid, M3ydeHHE
B3aumozenicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETajlJlaMH,
peakiuii HeWTpanu3aluy, MOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OIHOTO
MeTajlla IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 Teme «BaxHeinmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuonuuyeckuii 3axon u Ilepuoauyeckas cucremMa xumMu4yeckux diemenros JI. H.
MengesieeBa. CTpoeHne aToMOB. XUMH4YecKasi CBsA3b. OKHCJIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKY KIACCU(PUKAUU XUMUYECKUX 3JIeMEeHTOB. [loHATHE 0 rpynmax CXOJHBIX
AIIEMEHTOB (ILIEJOYHbIE U IIEJIOYHO3EMENbHbIE METalulbl, TaJOreHbl, WHEPTHbIE Tas3bl).
DeMEeHTHI, KOTOpbIe 00pa3yIoT aM(pOTEPHBIE OKCUBI U TUIPOKCUIBL.



[Tepuognueckuii 3akoH. Ilepuoguueckas cucrema XumMudyeckux dsaeMmeHToB J[. U
MenneneeBa. Koporkonepuoanass u jmHHomnepuonHas (opmbl Ilepronnueckoil cucTeMbl
xumuueckux anemeHToB J[. M. MenneneeBa. Ilepuoast w rpynmbl. PU3HYECKUH CMBICI
MTOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIHI HIEMEHTA.

Crpoenne aromoB. CocraB aromuHbIx saep. HM3zoromel. Onekrponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0ueK aTOMOB MepBbiX 20 XuMHUEcKHX drneMeHToB [lepuoanueckoil cucTeMsl
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO JJIEMEHTA [0 €ro TOJOXKEHUI0 B
ITepuonnueckont cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS PaInyCa aTOMOB XUMHUECKUX AJIEMEHTOB, METAINTUYECKHUX U
HEMETAJUTMYECKUX CBOMCTB MO rpynraM 1 MepuoaaMm.

3nauenue [lepuoanueckoro 3akona u [lepuonuyeckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTUA Hayku U nipakTuku. 1. 1. MenaeneeB — yd€HbIi U TpakJaHHH.

Xumuaeckas CBSI3b. KoBanenTtHas (monstpHas u HeMoJsipHast) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. MIOHHas CBS3b.

Crenenp  okucneHusa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakiuu. [Iponecchbl
OKHUCJICHUS U BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii Jkcnepumenm:

U3ydyeHrue o0paslioB BELIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE T'MJPOKCHIA
[MHKA C pacTBOpaMu KHUCIOT W IeJ04YeH, MPOBEICHNUE ONBITOB, WLUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHUEe, PeaKiuu pa3ioKeHHs], COeAUHEHNU ).

Mescnpeomemnuwie ceéazu

Peanuzaius MexnpeIMeTHBIX CBSI3€H MPU M3YYEHUU XMMHUH B 8 KJ1acce OCYHIECTBISAETCA
Yyepes3 UCIONIb30BaHue KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, SBISIOUIUXCS
CUCTEMHBIMU JJIs1 OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHUHTE3, KiIaccu(uKaluus, NEpUOIUYHOCTh, HaOMIOAEHNE, SKCIEPUMEHT, MOJEINPOBaHuUE,
U3MEpPEHHE, MOJIEIb, SIBJICHUE.

®usuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJA, W30TOIBI,
PaMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKHI 3apsj, BEIIeCTBO, TeI0, 00bEM, arperarHoe
COCTOSIHHE BEIIeCTBa, ra3, (pu3nueckue BETUYMHBI, €AMHUIIBI W3MEPEHUS, KOCMOC, TUIaHETHI,
3BE31161, COJTHIIE.

buonorus: gorocunres, npixanue, bnochepa.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XMMH4YecKkas peakuus

[lepmonnueckuit 3akoH. Ilepmogmyeckas cucremMa XuMHYecKHX »dnemeHtoB J[. .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XHMMHUYECKUX
JJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalWs, KalblUs U MX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [leproauyeckoil cuctemMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUABl XUMHUYECKOM CBSI3U. THUIBI KPUCTANIMYECKHX PEMIETOK,
3aBUCUMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKH U BUA XUMHYECKOU CBS3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XWMHUYECKHE CBOHCTBA
BEILIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COENMHEHMM, TeHEeTHYeCcKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.



Knaccugukanuss XuMHUeCKUX peakUuil M0 pa3iIudHbIM MpH3HaKaM (IO YUCIY U COCTaBY
YUACTBYIOIIMX B PEAKIWH BEIIECTB, IO TEIIOBOMY 3(deKry, Mo H3MEHEHHIO CTeleHen
OKHCIICHUS XUMUYECKUX DIIEMEHTOB, IO OOPaTUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIIMU, TEPMOXUMHUECKHUE YPABHEHUS.

[lonsTe o ckopoctn xumudeckod peakuuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusx. [IoHsATHe O TOMOIeHHbIX W TeTeporeHHbIX peakiusax. IlonsTue o
katanu3se. [lonsTre o xXuMu4yeckoM paBHOBecUH. PaKTOPbI, BIUAIONNE HA CKOPOCTh XUMHUECKON
peakLuu U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OJIEKTPOHHBIA OallaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENbHOW peakuuu. CocTaBleHHE YpaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTI0JIb30BAHUEM METO/Ia MIEKTPOHHOTIO OajnaHca.

Teopust 3JIEKTPOTUTUUECKON AUCCOLMALIMKU. DJIEKTPOIUTHI U HEEKTPOIUTHI. KaTuoHsbl,
aHMOHBI. MeXaHu3M JHMCCOLMAIMM BEIIECTB C pPa3IMYHBIMM BHJIAMU XHMHUYECKOW CBS3H.
Crenenp nuccouuanyuu. CuiibHbIE U ca0ble AIEKTPOTUTHI.

Peakiiun noHHoro o6meHa. YCIIOBHsI MPOTEKAHUS peakluil HOHHOro oOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAHUH U COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOIUTHYECKON auccounanuu. KadecTBeHHBbIE peakiMM Ha HOHBI
[TonsiTHE O THApPONIH3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJAEISIMM KPHUCTAUIMYECKHX PEIIETOK HEOPraHMYeCKHUX BELIECTB —
METa/NIOB M HeMeTauloB (TpaduTa W ajiMasa), CIOXKHBIX BeUIECTB (XJOpHaa HaTpus),
HCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklMM OT BO3AEHCTBHS pPa3IUYHBIX
(bakTOpOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, Mpoliecca JUCCOLMALUN
KHCJIOT, IIeJI04Y€l U coliell (BO3MOXKHO MCIOIb30BaHUE BUIEO MATEPUAIIOB), IPOBEEHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX IPHU3HAKH TMPOTEKAHUS peaklUuii MOHHOro oOMeHa (oOpa3oBaHHE OcCaJlKa,
BBIJICJICHUE Ta3a, 0O0pa30oBaHUE BOJBI), OIBITOB, MIUTIOCTPHPYIOUINX MPHUMEPHI OKUCIUTEIHLHO-
BOCCTAHOBMTEJBHBIX PEAKIUI (TOpeHHe, peakluy pa3jioXKeHUs, COCIWHEHUs), paclo3HaBaHHUE
HEOPraHMYECKHUX BEIIECTB C IIOMOIIBIO KAyeCTBEHHBIX PEAKIMHA Ha HOHBI, pEIICHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanbl M X cOeTUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHue W (QHU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA HAa IpHUMEpEe Xjopa (B3aUMOIEHCTBUE C METallaMH, HEMETaJllaMH,
mienoyamu).  XsopoBopopona. ConsHas  KHCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBre Xjaopa U XJI0pOBOAOPOAAa Ha OPraHu3M uelnoBeka. BaskHelme Xia0puabl
U UX HaXOXKICHUE B IPUPOJE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTeNeHu okucieHuss. CTpoeHue M (uU3MyYecKue CBOICTBAa MPOCTHIX BELIECTB —
KHCJIOpOJia U cepbl. AJUIOTPOINHBIE MOAUDUKALIMK KHUCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoAOpon, CTpoeHHE, (PHU3MUECKHEe U XUMHUYECKHe cBOMCTBAa. OKCHABI CEpbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KHCIOTa, (pU3MYEeCKue U XUMHUYECKHE CBOWCTBA
(oOme Kak TpEeACTaBUTENs Kiacca KHCIOT W crnenupuveckue). XUMHYECKHE peaku,
JeKallie B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMONydeHUs] CepHO KucioTel. I[IpumeHenue
cepHoi KuciaoThl. Com CepHOM KUCIIOTHI, KAYECTBEHHAS peakius Ha CyibdaT-uoH. Haxoxnenue
ceppl U €€ CcoeAMHEHUH B Tmpupoae. XHUMHUECKOE 3arpsi3HEHUE OKpYXaroulel cpesbl



COEAMHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa M BOAOEMOB), CHOCOOBI €ro
MIPEIOTBPAIICHHUS.

OOmast xapakTepucTuka »1IeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTEepHbIE CTEMEHU OKHCIEHUs. A30T, paclpocTpaHEeHHE B TMpuponae, ¢GU3NYecKue u
XUMHUYecKHe cBoiicTBa. KpyroBopor azora B npuposie. AMMHUAK, ero GU3NYecKue U XUMUYECKUE
CBOICTBa, MONMyuyeHUe U mpuMeHeHue. Conu aMMOHUS, UX (pU3MUEeCKUEe U XUMUYECKHUE CBOMCTBA,
npuMeHeHre. KadecTBeHHas peakildsi Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ MONydYeHUeE,
¢usnueckne M XMMHUYECKHE CBOMCTBAa (0OlIMe Kak TMpeNcTaBUTENsl Kjacca KUCIOT H
cneun¢uyeckue). lMcrnonb3oBaHWe HUTPATOB U COJNEH aMMOHHUS B KayeCTBE MHHEPAJIbHBIX
yaoOpeHuid. XUMHUYIECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COSTMHECHUSIMHU a30Ta (KUCIIOTHBIE
OO, 3arpsi3HEHHE BO3AyXa, MOYBBHI M BoJo&MOB). Docdop, ammorponmHble MoAu(HUKaUU
dbochopa, dmsudeckne u xumudeckue cpoiicta. Oxcua dochopa (V) u dochopnas kucnora,
¢usznyeckue W XUMHYECKHE CBOMCTBa, momydeHue. Vcmomp3oBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YIOOpEHUH.

OO6mrast xapaktepuctuka dyeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTENEHU OKUCICHHS. YTIIEPOJ, aJUIOTPONHbIE MOAU(HUKAIINY, PAaCTIPOCTPAHEHUE B
npupoae, pusnyeckue u XMMUYecKue cBoicTBa. Ancopbuus. KpyroBopor yriepona B npupoze.
Oxcuppl yrnepona, ux (Gpu3HUecKne U XUMHUECKHUE CBOMCTBA, ACWCTBUE HA YKUBBIC OPTraHU3MEI,
MOJIyYeHUE U MPUMEHEHHUE. DKOJIOTHYECKHE MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepona (IV),
TUMoTe3a MI00aJbHOTO MOTEIUIEHUSI KJIMMaTa, MapHUKOBBIM 3PQeKT. YronbHas KucioTa U eé
coiM, uX (U3MYEeCKHe M XMMHUYECKHE CBOICTBa, MoOJlyueHHWe W mNpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-MoHKI. Mcnonb30Banue KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIIEHHOCTH
U CEJIbCKOM XO351CTBE.

[lepBoHavanbHBIE MOHATHA 00 OPraHMYECKHUX BEILIECTBAX KaK O COEAMHEHHSX YIiepoia
(MeraH, oTaH, OTHWIEH, AalleTWIEH, JTAHO], TIUIEPUH, YKCycHas kucinota). [IpuponHsie
WCTOYHHUKHU YTIIEBOJOPOAOB (yroib, TPUPONHBIA ra3, He(TH), MPOAYKTHI UX TNepepadOTKU
(6eH3uH), UX poIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE O OMOOTUYECKN Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yriieBoJax — M HMX pPOJM B JKU3HM YeloBeka. MaTepuaibHOE €IUHCTBO
OpPraHUYECKUX M HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, MONY4YeHHE M MPUMEHEHUE.
Coenunenuss kpemHuss B mnpupoae. OOmue mnpencraBieHuss o0 oxcuiae kpemuus (IV) u
KpeMHUEBOM kuciiore. CUIIMKATBI, UX HCIIOJIB30BaHNE B OBITY, B IPOMBIIIUIEHHOCTH. BaskHelme
CTpOMTENIbHBIE MaTepuajbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, >xene300eToH. IIpobnemsl
0€301acHOTO MCTIONB30BaHMSI CTPOUTEIHHBIX MaTepPHajIoB B IOBCEAHEBHOM KHI3HH.

Xumuueckuit IKcnepumenm:

U3ydeHre o0paslioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBl U HaONIOJEHHE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpaxkaromue (uU3NYecKue U XUMUYECKHUE CBOMCTBA TajOTEHOB U MX COCOUHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPHANIOB), O3HAKOMIIEHHE C OOpas3lamMH XJOPHAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE ¢ oOpa3umaMu cepbl M €€ COeIMHEHHUSMH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATepUaoB), HaOmofeHue mporecca oOyIIMBaHUS — caxapa IoJ  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHCIIOTHI, H3yYCHUE XMMUYECKHX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE Ka4eCTBEHHOW peakluu Ha Cynb(haT-uoH M HAOMIOIEeHHE TpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PM3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ochopa U UX COCAMHCHHUI
(BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATepUaoB), oOpa3iamMu a30THbIX U (HochOpHBIX yI0OpeHHi,
MoNyyeHue, coOupaHue, pacrno3HaBaHHME M H3YYCHHME CBONCTB aMMmHaka, M[pPOBEIECHUE



Ka4eCTBEHHBIX PEaKkiuii Ha HOH aMMOHHUA U (hocdaT-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKAHUS,
B3alMOJECUCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBHI C MEIbI0 (BO3MOYKHO HCIOJIb30BaHHE
BHUJICOMATepUAIOB), U3yUYeHHUE MOJeNIeld KPUCTAUTMICCKUX pemeéTok anmasza, Trpadwura,
¢ynnepeHa, 03HaKOMJIEHUE C TIPOLECCOM a/ICOPOIIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIiéM U YCTPOMCTBOM TIPOTHBOTA3a, MOJNYYCHHE, COOMpaHWe, paclio3HaBaHUE W H3yUYEHUE
CBOWMCTB yIJIEKHCIIOTO ra3a, MPOBEICHNE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUIIMKAT-UOHBI U
W3y4eHUE TPU3HAKOB WX IMPOTEKaHWsS, O3HAKOMJIEHHME C TPOAYKIMEH  CHUIMKATHOMN
MIPOMBIIIVIEHHOCTH, PELICHUE SKCIIEPUMEHTANIbHBIX 33Jlad 1o Teme «BakHellue HeMeTallIbl U
UX COCIUHEHHUS.

MeTaniibl M UX COCAUHEHUS

OOmiasi xXapakTepHCTUKA XUMHUYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHHU WX
nosnoxenus B [lepuoandeckoit cucteMe xumudeckux sneMeHToB . V1. MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTajuioB. MeTajuinueckas CBSI3b M METAUIMYECKas KpHUCTaJUIM4ecKas
peméTKa. DJIEKTPOXMMUYECKUI psii HanpsbkeHud MetauioB. dusmyeckne M XUMHUYECKUE
cBoiicTBa MetayioB. OO0IIHe crnocoObl MonydeHrus MeTauioB. [IoHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounbie MeTamibl: nonoxenue B [lepuognvyeckor cucTeMe XuMHYECKUX IEMEHTOB /I,
N. MenpaeneeBa, CTpOCHUE HUX aTOMOB, HAXOXJEHHE B npupojae. OU3HMUECKUE U XUMHUYECKHUE
cBOIicTBa (Ha mpuMepe HaTpust U Kajaus). OKCUIIbI U THIPOKCUBI HATpUS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJIJIOB U UX COEAUHEHHI.

[[lenoyHo3emenbHbIE METANIBl MAarHU WM KajdbUMW: MojoxkeHue B llepmonnueckoit
cucteMe xumuueckux aemeHtoB [[. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HaXOXJEHHE B
npupone. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHus M KajblMs. BaxkHelne cOeIUHEHUS
KanbIus (OKCUA, THAPOKCHI, cOH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxeHue B llepuoanudeckor cucreme XMMHUYECKHX 3ieMeHToB JI. .
MeHnzeneeBa, CTpOEHHE aTOMa, HaXOXKJAEHUE B mpupone. Ouznueckrne 1 XUMHUYECKUE CBOMCTBA
amoMHuHUA. AMBOTEepHBIE CBOMCTBA OKCHAA U THIPOKCHIA AJTFOMUHUS.

Kenezo: mnonoxenue B Ilepuommueckoil cucreme xumudeckux dnementoB JI. U.
MenneneeBa, CTpO€HHE aroma, HaxokJaeHue B npuponae. Gusnyeckre 1 XMMUYECKHE CBOICTBA
xene3a. Oxcuael, ruapokcuasl u comu xkenesa (II) m xemesa (III), mx cocraB, cBolicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOOpa3laMH METaJUIOB M CIUIABOB, WX (PU3UYECKUMHU CBOWCTBAMH,
M3Y4YEHHUE PEe3y/IbTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCIOJB30BAHHE BHUICOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIUS U HATPUsS C BOIOHM (BO3MOXKHO MCIOJIb30BaHHE
BHJICOMATEpUAJIOB), HCCIEIOBAaHNE CBOMCTB JKECTKOM BOJNBI, MpOIlECCa TOPEHUS jKele3a B
KHcIopoae  (BO3MOXKHO — HCIONBb30BAaHHME  BHUJEOMAaTepuajoB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlUi Ha WOHBI: MarHus, Kaubllus, aJllOMUHUS, ITUHKA, >kene3a (II) u xenesa
(III), megu (II), HaGmromeHne U OMUCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATpUS,
Kamus U Kaiblus (BO3MOXKHO HCIIONB30BaHKUE BUAEOMATEPHANIOB), UCCIIEOBaHNE aM(OTEPHBIX
CBOWCTB T'HJIPOKCH/IA aJTFOMUHUA U THAPOKCUAA [IMHKA, PEIIEHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110
Teme «BakHelIme MeTalibl U UX COCTMHEHUSD.

XuMUA ¥ OKpPY:KaOIIAs cpeaa



BemecTBa 1 mMarepuansl B MOBCEAHEBHOM U3HM YeNOBEKa. be3omnacHoe MCoiab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas momomp Npu XUMHUYECKHUX OXKOTaX M
OTpaBJICHUSIX.

XUMUYecKoe 3arps3HeHHe OKpYKarollel cpebl (MpeaeabHas TOMyCcTUMas KOHIIEHTpalus
Bemects, nanee — [1JIK). Porbs xuMuu B pereHnu 3K0I0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3oB MaTepuasoB (CTEKIIO, CINIaBbI METAJIOB, OJUMEPHbIE MaTEPUaJIbl).

Mesicnpeomemmuuie cea3u

Peanuzanus MexnpeIMeTHBIX CBSI3€M MpPU M3YYEHUU XMMHUH B 9 Kiacce OCYHIECTBISETCA
gepe3 UCIONIb30BaHUE KaK OOINX €CTECTBEHHO-HAYIHBIX IMOHSATHH, TaK U MMOHITHMA, SBIISIOIIAXCS
CHUCTEMHBIMU JIJIs OTJIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: HAy4YHbIN (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIH3,
CUHTE3, KJIacCU(PUKAIUs, TEePUOIUIHOCTh, HAOMIONCHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
MU3MEpEeHHe, MOJIEIb, IBJICHHE, TAPHUKOBBINA 3 (EKT, TEXHOIOTHS, MaTePHAIIBI.

@dusuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWA, H30TOIBI,
PaINOAKTUBHOCTb, MOJICKYa, DSJIEKTPUYECKUM 3apsil, MNPOBOAHUKU, IOJYIIPOBOJHUKH,
TVRJIEKTPUKH, (DOTORIIEMEHT, BEIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIECTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHCTAJUITMUYECKas pEMETKA, CIUIaBbl, (PU3UYCCKUE BEIUYHHEI,
€IMHUIIBI U3MEPEHMSI, KOCMUUYECKOE MTPOCTPAHCTBO, IIIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dortocunTes, mpixanwe, Omocdepa, SKOCHCTEMA, MHUHEPAIbHBIC YIOOpEHMS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE TOPOABI, IOJE3HBIE
HCKOTIa€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS IMPOT'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLHIET'O OBPA30OBAHMUSA

JUYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yNbTaThl OCBOEHHUS TMPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHM
JOCTUTAIOTCS B X0/Ie OOYUYEHHUSI XUMHUH B €IMHCTBE YU4EOHOW M BOCIIMTATEIHLHOMN JNEATEILHOCTH B
COOTBETCTBUM C  TPAJUUUOHHBIMM  POCCHUHUCKHUMHU  COLIMOKYJIBTYPHBIMH M  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHITHIMU B OOIECTBE MpaBHJIAMU M HOpPMaMu TOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHUS M COITUATH3AINH 00yJaIOIUXCS.

JIM9HOCTHBIE PE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOW MO3WUTHUBHBIX LIEHHOCTHBIX OPHEHTALMN M PACIIMPEHUE ONbITa ACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpMoTHYECKOro BOCIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHHUs 3HAYCHUS XMMHYECKOM HAyKH B JKM3HU COBPEMEHHOro OOIIeCTBa,
CIOCOOHOCTH BNAJIETh JTOCTOBEPHOU WMHGOpPMAIME O MEePENOBBIX AOCTHUKEHUSIX M OTKPBITHIX
MHUPOBON M OTEYECTBCHHON XWUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOICTBE
MUpa 1 00IIECTRA;

2) rpasKIAHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COIMAJbHBIX HOPMax M MPABUJIAX MEKIMYHOCTHBIX OTHOLICHUN B
KOJIJICKTUBE, KOMMYHHKAaTHBHOH KOMIICTCHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4YeOHO-
HCCIIEI0BATEIBCKOM, TBOPYECKON U APYTHX BUIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM



COBMECTHOH NIeATENhbHOCTH TPU BBHITIOTHEHUU y4EOHBIX, MO3HABATENBHBIX 3a7a4, BBHITIOJTHEHHUH
XUMHUYECKHUX IKCTIEPUMEHTOB, CO3aHUM YYEOHBIX MPOCKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aMOIIOMOIIM B TMpoIlecce ATOW yuyeOHON NedaTeNbHOCTH, TOTOBHOCTHU OIICHUBATh CBOE
MOBEJACHUE M TOCTYIKH CBOMX TOBAapHILEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE  TMPEACTABICHHS O  BEIIECTBE W  XMMHUYECKOM  peakiui,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIAIONINE OCHOBY JUIs
MOHMMAaHUs  CYIIHOCTH HAy4YHOH KAapTUHBI MHUpA, TPEACTaBIEeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTUS MPUPOIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOIHOM CPEIOH, O POIH
XUMUU B TTO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[TIO3HABATEJIbHbIE MOTHBBI, HAINPABICHHBIE Ha IOJYYEHHE HOBBIX 3HAHMM IO XHMMH,
HEOOXonMMMBbIe JUIsI OOBSICHEHHS HAOMIOJAEMBIX IIPOIIECCOB W SIBJICHHM, ITO3HABATEIHLHOM,
MH(GOPMAITMOHHON U YUTATENbCKOW KYJIBTYphI, B TOM YHUCJIC HABBIKOB CAMOCTOSATEIHHON pabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPATypOil, AOCTYMHBIMU TEXHHUYECKHUMH CPEICTBAMHU
MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOyYeHHWIO0 W TO3HAHUIO, JIF0003HATENBFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO0, MPOEKTHOM W HUCCIIENOBATEIBCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPAaBICHHOCTH U YPOBHsI OOYYCHUS B JAIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHWE I[IEHHOCTHU JKW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 30pPOBBIA 00pa3 KH3HU, OCO3HAHHME TOCIEACTBUA M HEMPUATHE BPEIHBIX
MpuUBBIYEK (YMOTpEOICHUs AalIKOTOMsl, HAPKOTHKOB, KYPEHHS), HEOOXOTUMOCTH COONIOACHUS
npaBui 0€30MaCHOCTH MpHU OOpalleHHMH ¢ XMMHUYECKUMH BELIECTBAMU B OBITY W peajbHOM
KU3HU;

5) Tpya0BOr0 BOCIIUTAHUSA:

HMHTEpPEeC K MPaKTUISCKOMY U3YUEHHUI0 TPodecChil U Tpyaa pa3IMuyHOTO pojia, YBaXKEHUE K
TpyAy M pe3ylbTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE HA OCHOBE NPHUMEHEHUS
MPEIMETHBIX 3HAaHUW 1O XWMHH, OCO3HAHHBIM BBHIOOp WHAMBUAYAIBHONH TPACKTOPHHU
MPOAOIDKEHUST O00pa3oBaHUA C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycremHol npodeccHoHanbHONH AeSITeNTbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUI, TOTOBHOCTh a/IalITUPOBATHCS B MPO(PECCHOHATLHON CPEIE;

6) 73K0J10rHYeCKOro0 BOCIIUTAHUS:

SKOJIOTUYECKH I1IEJIECO00pa3HOE OTHOIICHUE K MPHUPOIE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILECTBOBaHMs, MOHUMAHUE IIEHHOCTU 3JJ0POBOrO M 0€30mMacHOro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY 370POBbIO,
OCO3HAHHWE IIEHHOCTH COOIOACHUS MpaB 0€30MMaCHOTO TIOBEICHUSI TIPH padoTe C BEIIECTBAMM,
a TAaK)KE€ B CUTYalMsIX, YTPOKAIOIIMX 3JOPOBbIO U )KU3HU JIOIEH;

CIOCOOHOCTH TNPUMEHSTh 3HAHUWS, MOJydyaeMble MPU HM3YYCHHHM XUMUH, I PEHICHUS
3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, Ul MOBBIIICHUS YPOBHS SKOJIOTUUYECKON
KYJABTYpPBI, OCO3HAHUS TIIOOATBEHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTed MX pEeHICHUS
MMOCPEACTBOM METOJOB XHMMUH, IKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HAaBaTEIbHONW, KOMMYHUKAaTUBHOM U COLUAIBHOMN MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocTtaBe MerampeaMeTHBIX pPE3yAbTAaTOB BBIIEISIOT 3HAUYUMBIE TSI (OPMHPOBAHUS
MHPOBO33pEHHUs OOIleHAyYHbIE TOHATHUS (3aKOH, TEOpHSs, MPUHIIUI, TUIOTe3a, (aKT, cHCTEeMa,



IpoIiecc, SKCIEPUMEHT U JPYToe.), KOTOPbIe UCHONb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
MpeaAMEeTax M MO3BOJISIIOT Ha OCHOBE 3HAHHM M3 3THX MPEIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HaydyHOW KapTMHE MHUpa, U yYHHUBEpCaJbHbIE yUeOHbIE NEHCTBUA (TIO3HABATENIbHBIE,
KOMMYHHKaTUBHbIE, PErYIsATUBHbIE), KOTOpble oOecredynBaoT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO yUeOHOU AeSITENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS

Ba3oBLIe JJornyeckue aeiicTBusA:

YMEHMSI HCIOJIb30BaTh TNPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICII XUMUYECKUX TMOHATHA (BBIOCNATh WX XapakTepHble MPH3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH MOHITHSMH), UCIOIB30BaTh MOHATUS Uil 00BSICHEHUS
OT/ICNbHBIX (AaKTOB M SIBICHUH, BBIOMPATh OCHOBAaHWS W KPUTEPUU JUIS KIacCU(DUKAITUH
XUMHUYECKHX BEIIECTB U XMMHUYECKHX PEaKIMii, yCTaHABIMBATh PUYUHHO-CIICCTBEHHbIE CBSA3H
MeX1y 00beKTaMH U3y4eHUs], CTPOUTH JIOTHUECKHE PacCyXAeHUs (MHAYKTUBHBIE, 1€yKTUBHbIE,
10 aHAJIOTUH), JeNIaTh BHIBOJIBI U 3aKIIIOUECHHUS;

YMEHHE MPUMEHSTh B IMpollecce MO3HAHMs MOHATHS (IIpeIMETHbIE U MeTalpelIMEeTHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJENH, HCHONb3YeMble B XHMHH, MPeoOpa3oBHIBATH LIMPOKO
NpUMEHsIeMble B XUMHH MOJIEIbHbIE MPEACTABICHUS — XMMUYECKUI 3HAK (CHUMBOJ JIEMEHTA),
XUMHueckas ¢GopMyla U ypaBHEHHE XUMHUYECKOM peaklud — TMpU pelIeHuu YydeOHo-
[O3HABATEIbHBIX 3aJa4, C YYETOM OBTHUX MOJCJIBHBIX MPEACTABICHUN BBIABISATH MU
XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX PEaKlui, BBIABIATH OOLIMEe 3aKOHOMEPHOCTH, MPUYUHHO-CIIEIICTBEHHBIE CBSI3U U
MIPOTUBOPEUHUS B U3y4a€MbIX MPOIIECCaX U SABICHUSX.

Ba3oBLIe ucciienoBarejiLbcKue JelCTBUA

YMEHHME HCIOJIb30BaTh IIOCTABIEHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTa IIO3HAHUS, a
TaKKe B KaueCTBE OCHOBBI JUIsI (POPMHUPOBAHHS THUIIOTE3bl MO TIPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CY)KJICHUH;

IIPUOOpETEHUE OMbITa MO IJIAHUPOBAHHWIO, OPraHMU3AlMM U TPOBEJIECHUIO YUYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0aTh 32 XOA0M IMPOIIecca, CaMOCTOSITENIbHO MTPOrHO3UPOBATh €T0
pe3yabTar, (GopMyaupoBaTh OOOOIICHUS W BBIBOJBI MO peE3yabTaTaM TMPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHUS, COCTABIATH OTYET O MPOJIETAHHOM padoTe.

Pabora ¢ nndopmanueii:

YMEHHE BBIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUIOB
1 (opM TIpe/ICTaBICHUS, TIOIYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HayYHO-TIOMYNApHAs IuTeparypa
XUMHUYECKOTO COJEp)KaHHs, CIpPaBOYHbIE TocoOus, pecypchl HHTepHETa), KPUTHUECKU
OLIEHMBAaTh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO MH(POPMALINIO;

YMEHHE TPUMEHATh Pa3IUYHbIe METOABI U 3aIPOCHl IPU MOUCKE U 0TOOpE MHPOpMAIK U
COOTBETCTBYIOUINX JTAHHBIX, HEOOXOAUMBIX ISl BBIMOJIHEHUS Y4€OHBIX U IMO3HABATENIbHBIX 3a/1a4
OnpenenéHHoro TUMa, NPUOOpPETEHHE OMbITa B OOJACTH HUCHOJIB30BaHHS HHGOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIaJICHHE KYIbTYpOW aKTHMBHOTO MCIOJIB30BaHUS PA3IUYHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTHMAJbHYIO (opMy mpencTaBieHHUsS
nH(bOpMAIIUU W WJUTIOCTPUPOBATH pellaeMble 3a7addl HECIOKHBIMH CXEMaMH, JuarpaMMami,
apyrumu hopmamu rpaduKu ¥ UX KOMOMHAIIUSIMH,

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBaTh B Ipolecce y4eOHOM U Hccaen0BaTeIbCKOU
NEeSTebHOCTH MH(POPMAIIUIO O BIMSHUU MTPOMBIIIIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TpaHCIoOpTa
Ha COCTOSIHME OKPY)KaroIIel MPUPOTHON Cpelbl.

KoMmMyHuKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:



YMEHHUS 3ajJlaBaTh BOMpOCHl (B XoAe aAMajora M (MIM) JTUCKYCCHHM) IO CYIIECTBY
oOCcyxmaeMoil Tembl, (OpMyIHpPOBaTh CBOM TPENJIOKEHUS OTHOCHTEIBHO BBITIONHEHUS
MPEUIOKEHHOW 3aa4u;

YMEHHUsI IPEACTABIATH MOMyYEHHBIE PE3yIbTaThl I03HABATENILHOM 1€ATEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTaX; [eNlaTh MPE3CHTANUI0 pPEe3YJIbTaTOB BBITIOJHEHUS XHMHYECKOTO
SKCIepUMEeHTa (J1abOopaToOpHOTO OIMbITa, JTA0OPATOPHOM pabOTHl MO MCCIEAOBAHUIO CBOMCTB
BEIIECTB, YYCOHOTO MTPOCKTA);

yYMEHHUSl Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIbHOU U
HCCIIEIOBATENIbCKONW JEATENIbHOCTH MPU PELICHWH BO3HUKAIOUIMX MpoOJieM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB M COIVIACOBAHMS TO3ULUH (0OCYXIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBHIC
IITYPMBD», KOOPAWHAIMS COBMECTHBIX JIEHCTBUH, ONpe/ieTieHne KPUTEPHUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHON PabOThI U IpyTHE).

PeryasiTuBHbIC YHHBeEpCaJbHbIe y4eOHbIE 1eiICTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEAENATh LENH eATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJUPOBaTh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENbHOCTH, BBIOMPATH
HanOonee dS(QdexkTuBHBIE CMOCOOBI  pemeHus Y4eOHBIX M TO3HABaTeIbHBIX — 3ajad,
CaMOCTOSITENIFHO COCTAaBJISATh WJIM KOPPEKTHPOBATh MPEIOKEHHBIN aJropuT™M ACUCTBUI IpH
BBIMIOJIHEHUM 3aJaHUil ¢ Y4YETOM IIOJIy4E€HHsI HOBBIX 3HAaHUNW 00 H3ydaeMbIX OOBEKTaX —
BELIECTBaX M PEaKIMIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOW ey,
YMEHHE HCIONIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Ipe/IjlaraéMble B YCJIIOBUU 3aJJaHH.

NPEAMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMeTHBIX pE3YNbTaTOB IO OCBOCHHIO 0053aTeIbHOIO CONEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHOil pabouelt mporpamMmoi, BBIICISIOT: OCBOCHHBIE
OOydJaloUIMMHCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBHM, CcrenuuuecKue Ui
npeaMeTHOW obmacTh «XUMHS», BUABI JESITEIHOCTH IO TONYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIPETAINH, IPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3ITMYHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOydenus B 8 kiacce mpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTh CHOPMHUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHUN:

*  PacKphIBaTh CMBICJ OCHOBHBIX XMMHWYECCKUX TOHSITHIA: aToM, MOJIEKYJa, XUMHUYECKUH
AIIEMEHT, TMPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OZHOpOAHAs U
HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBast 105l XUMHUYECKOTO 3JIeMEHTa
B COCIMHEHHMH, MOJSIPHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COIb,
AIIEKTPOOTPHULIATETILHOCTD, CTETICHb OKUCIICHHSI, XUMUYECKasi peaKiys, Kiaccuukaus
peakLuii: peakliuu COeMHEHNUs, pEeaKluu pa3jioKeHUs, peakluy 3aMElEHUs], PeaKuu
0o0OMEHa, 2K30- U SHJIOTCPMUUYECKUE PEAKIINH, TETUIOBOK PPEKT peakiuu, sapo aToMma,
AIIEKTPOHHBIN CIIOM aroma, aToMHasi OpOUTallb, pajuyCc aroMa, XUMHYecKas CBS3b,
MOJISIpHAsl M HETIONIApHasl KOBaJieHTHasl CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi J10Jis BellecTBa (MPOLIEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE;

*  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH W NPUMEHSATH 3TH
MOHSATHS NPH ONMCAHUU BEILIECTB U UX MPEBPALLCHUIA;

* HCINOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJIsi COCTaBlieHus (OpMya BEIIECTB H
YPaBHEHUN XUMUYECKHUX PEaKLIUM;

* OIpeneNsiTh BaJCHTHOCTh arOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTEICHb
OKHCIJIEHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHHUSX, MPUHAJICKHOCTh BEIIECTB K



onpenenéHHOMY KJIacCy COEAMHEHHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAs U UOHHAs) B HEOPTaHUYECKUX COCAMHEHUSX;

packpsiBath cmbici llepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKUX 3JIEMEHTOB OT HX
nosiokeHust B Ilepmommyeckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO YUEHHUs, 3aKOHa ABOTaJIpo;

OMHUCHIBATh M XapakTepus3oBaTh Tabaumunyro Qopmy Ilepuognueckoil cucTeMbl
XUMHYECKHX DJIEMEHTOB: Pa3InyarTh TMOHSATUS «IJIaBHas moarpynmna (A-rpymma)» u
«mobounas moxarpymnmna (b-rpynma)», Manple u Oonbliue MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpbIle UMEIOTCs B Tabimie «llepuogudeckasl cucreMa XUMHUYICCKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4HUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (cocTaB W 3apsa sapa, oO0llee YHUCIO DIIEKTPOHOB U
pacrpenenieHrue uX 1Mo AIEKTPOHHBIM CJIOSIM);

KIIacCU(PUITUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUUYECKUE
peakuuu (IO YHUCIYy W COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sdexry);

XapaKkTepHu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TOATBEPXKJash  OMUCAHWE TMPUMEpPAMU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUH;

MIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MTPEBPAIICHUH B PA3TMYHBIX YCIOBUSX;
BBIYHCTISTH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO
JIOJTI0 XUMUYECKOTO 3JeMeHTa 1o (hopMysie COeIUHEHUs, MAaCCOBYIO OO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEeaKInu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON NE€ATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTU3aINIO, KIIACCU(UKALINIO, BBISIBICHUEC TPUINHHO--
CIEACTBEHHBIX CBA3EH — JUJI1 U3YYEHHUs CBOWCTB BEIIECTB M XHUMHUYECKUX PEAKILIHIA,
€CTECTBEHHO-HAy4YHbIE METO/IbI IO3HAHUS — HAOMIOICHHE, U3MEPEHUE, MO/IETTUPOBaHHE,
AKCIEPUMEHT (peabHbI U MBICICHHBIN);

CIIEJIOBaTh TpaBUJIaM TOJNb30BAHHUS XUMHYECKOM MOocyaiod U  J1abopaTOpHBIM
o0opynOBaHHEM, a TakXe IMpaBWIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKILHUSMU TIO BBITTOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYYCHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € OMPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BELIECTBA, TUIAHUPOBATh
U MPOBOJIUTH XUMHUUYECKUE SKCIIEPUMEHTHI M0 PACclO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO HHIANKATOPOB (JIakMyc, (peHoIdTaaenH, METHIOPAHXK U IPyTHUE).

K xoniy oOyuyeHus B 9 kjacce mnpeiMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb COPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHI: XUMHUYECKUH DJJIEMEHT, aTOM,
MOJIEKyJa, MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCIEHUS, XMMHMUYECKas pEeaKlMs, XUMUYECKas
CBSI3b, TETUIOBOM A PEKT peakuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, ITEKTPOIHTHI,
HEDJICKTPOJIUTHI, DIEKTPOTUTHYECKAsT TUCCOIMALUSA, PEaKIMH HOHHOTO OOMeEHa,
KaTalu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKIHH,
OKHCJIUTEIIBHO-BOCCTAHOBUTENIBHBIE  PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHTEIb,
OKHMCJICHHE M BOCCTaHOBJIEHUE, aAJIOTPONHs, aM(OTEPHOCTb, XHUMHUYECKas CBS3b



(KoBaJIeHTHas, HWOHHAsA, METAJUNIMYECKas), KpUCTAUINYeCcKas pelETKa, KOPpO3Us
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKON peakluu, MpelenbHO OMyCcTUMas
xoHuenTpanus 111K Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX TMOHSATUH M MPUMEHSTbh 3TH
MOHSITHS TIPU ONMCAHUU BEIIECTB U UX MPEBPAILIEHUN;

UCTIONB30BaTh XUMHUYECKYI0O CHMBOJMKY JUIS COCTaBiI€HHUS (OpPMYT BEHIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHM;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHYECKHMX JJIEMEHTOB B
COCMHEHMSAX Pa3JIMYHOIO COCTaBa, NMPHHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUH 1Mo (opmynam, BUII XUMUYECKON CBsI3U (KOBaJCHTHAas, MOHHAs,
METaJNINYeCKasi) B HEOPraHWYECKUX COCOUHEHMSX, 3apsJ HOHA II0 XUMHUYECKON
dbopmyrne, xapakTep cpelbl B BOAHBIX PacTBOpax HEOPraHMYECKUX COCTUHEHHM, TUI
KPUCTAINTNYECKON PEelIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: OMHUCHIBATh M XapaKTepu3oBarh TabnuuHyo (opmy Ilepuoamueckoit
CHUCTEMBl XMMHMUYECKMX D3JIEMEHTOB: pa3inuyaTb IOHATHUSA «IVIaBHas mnoArpynmna (A-
rpymma)» u «mobounas mnoarpynna (b-rpymma)», Manbie W OONBIIME TEPUOIBI,
COOTHOCUTh OO0O3HA4YEeHMs, KOTOpPbIE HMMEIOTCS B MEpUOAWYECKOW Tabnuie, cC
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTAaB U
3apsj sapa, obllee YnciIo 3JIEKTPOHOB U pacHpeiesieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATh OOIME 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB D3JEMEHTOB M HUX
COCIMHEHHI B Mpeaeax MajiblX MEPUOJOB M TNIABHBIX MOATPYIH C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUUECKHUE AIIEMEHTHI, HEOPraHMYECKUE BEILECTBA, XUMUYECKUE
peakuuu (10 YMCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY
3 eKTy, Mo N3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX IIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOLIME M CHEIU(PHUECKUe XHMHUYECKHE CBOWMCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, NOATBEPXkKAasi OMHCAHUE PUMEpPaMH MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUUECKUX PEaKIUi;

COCTaBIISATh YPABHEHUS DJIEKTPOITUTUYECKOM TUCCOLMAIUU KUCIIOT, IIEIo4el U Ccojei,
MOJIHBIE U COKpaUIEHHbIE YpaBHEHUS peaKlMii MIOHHOTO OOMEHa, YpaBHEHHUS peakiui,
MOATBEP)KIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXIy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI [MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ITHX PEaKIHii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX CTPOEHHMS, BO3MOXKHOCTH
MPOTEKAaHUSI XUMUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSX;

BBIYHCTISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO
JIOJTI0 XUMUYECKOTO 3JeMeHTa 1o (hopMysie COeIUHEHUs, MAaCCOBYIO OO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKOM peaklinu;

coOmoaTh MpaBWja TMOJb30BAaHUS XMMHUYECKOM TMOCYIo u  1abopaToOpHBIM
00OpyIOBaHMEM, a TaKKe IMpaBHia OOpPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU TI0 BBIITOJHEHUIO JTA0OPATOPHBIX XMMHYECKUX OTBITOB 10 TOIYYEHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIJICKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMHU, MOATBEP)KIAIOIINE KaYeCTBEHHbBIN COCTaB Pa3IUYHbBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPHA-, OpoMHUI-, HOOUA-, KapOoHaT-, ¢ocdart-,



CWIIMKAT-, Cylb(]ar-, THIPOKCUI-HOHBI, KAaTHOHBI aMMOHHUS ¥ HWOHBI H3YYCHHBIX
METaJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON NEATEIBHOCTH — AHAJINU3 U CHHTE3,
CpaBHEHHUE, 0000IIeHNe, CHCTEeMATHU3aIUIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX
CBA3€d — I M3YYEHUs CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METOABl TMO3HAHUS — HaOMIOAEeHWEe, W3MEPEeHUuEe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN ).
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