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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOoBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obOpazoBanms, npencraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBe (enepalbHOM padouei
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIMH MPENOoIaBaHus YIeOHOTO MpeaMeTa «XUMUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa 1o xumuM Aa€T MpeACTaBIeHUE O IeNsix, oOumiel crpaTerud oOy4eHws,
BOCHHUTAHMSI W Ppa3BUTHUA OOy4yalOUIMXCS CpPEACTBAMH Y4eOHOro mpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TMPEIMETHOE COJEp)KaHHe, MPEeIyCMaTpUBACT paclpeseieHue ero mMo KiaccaM |
CTPYKTYPUPOBAHHE MO pa3jieiaM U TeMaM MPOTPaMMBbI M0 XMMUH, ONpPEICIIIeT KOJIUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COJIEP)KaHUs, PEKOMEHIYEeMYIO0 MOCIEI0BATEIbHOCTh H3yYCHUS
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYUYarOMIMXCs, ONpPEIesieT BO3MOKHOCTH MPEeaMeTa Ui peaTn3aliu
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl HAa YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUMN K pe3ylbTaTaM 00yueHUs XUMHUH Ha YPOBHE
nueneil u3ydeHWs MpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIBHOW JESATENLHOCTH
00yJaroIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSL.

3HaHWE XWMHH CIYXXUT OCHOBOH JJIsi (JOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIETOCS, €ro
MIPEJICTABICHUM O MaTepHAIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UTPAlOT POpMUpPYyEMble XUMUEH
MIPEJICTABJICHHS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOE, O MyTAX
pemieHusi ra00anbHBIX  TPOOJIEM  YCTOMYMBOTO  Pa3BUTHSl  YEJOBEYECTBA —  CHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrMYECKOi 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3alii BO3MOXHOCTEH ISl caMOpa3BUTHS U (HOPMUPOBAHUS KYIBTYpPhI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOydaroIImXxcs,
HaBBIKOB ~ UX  CAMOCTOATENbHOW  yueOHOW  JeATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIEIOBATENIbCKUX yYMEHUM, HEOOXOJUMBIX Kak B TIOBCEAHEBHOW KW3HH, TaK MU B
po¢eCCuOHAIBHON eATETbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYUHOTO MBIIIJICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEIOCTHOTO B3TJIsAIa
Ha €IWHCTBO TMPUPOABI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAanioM B (OPMUPOBAHHUU
€CTECTBEHHO--Hay4YHOU IrPaMOTHOCTH 00yUaIoIuXCs;

crocoOCTBYeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHONIICHUS K ©CTEeCTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOJE, K UYEIOBEKY, BHOCHT CBOM BKJIAaJl B OKOJOTHYECKOE OOpa3OBaHHE
00yJarouxcs.

JlanHble HampaBlieHUST B OOYYCHHH XHUMHUU OOECIEUUBAIOTCS CHEU(UKON COAep KaHUS
y4eOHOTO TIpeAMETa, KOTOPBINA SIBIISAECTCS TMEJAarorundeckKyd aJanTHPOBAHHBIM OTpaX€HHEM 0a30BO
HayK{ XUMHUHU Ha OTPE/ICTIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs OPHEHTHPOBAH HA OCBOCHHE
00yYaIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKOW XUMHH U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaepXaHus TPOrpaMMbl MO XUMHU CHOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxonaa k e€ wuzydenuto. Cojep:kaHHE CKIAJbIBAETCS W3 CHCTEMbl MOHATHUM O XMUMHYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBI MIOHATUN 0 XUMUYEeCKOi peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO



OpraHU30BaHbl MO MPUHLUITY IOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX
MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTAaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPAacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIITOJHSIS
(GyHKIIMN OOBSICHEHHS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHne nporpaMMbl O XUMHH CIIOCOOCTBYeT (OPMHPOBAHUIO TPEICTABICHHUS O
XUMHUYECKOM COCTaBIIAIOIIEN HAay4HOW KAPTUHBI MHpPAa B JIOTMKE €€ CHCTEMHOM MpPUPOJIbI,
LIEHHOCTHOTO OTHOIIEHMSI K HAyYHOMY 3HAHUIO M METOJAaM INO3HaHUs B Hayke. M3yueHue Xxumuu
IIPOUCXOJUT C MPUBJICYEHUEM 3HAHUM U3 paHee U3YUCHHBIX YUE€OHBIX MpeaAMETOB: «OKpyKaromui
Mup», «bronorus. 5—7 knacce» n «@usuka. 7 Kiacey.

[Ipy u3ydeHUr XUMUU MPOUCXOTUT (HOPMUPOBAHKE 3HAHHI OCHOB XMMHYECKON HAayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON EATEIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUN — BaXKHEHIIMX (HAaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHUII MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKH, B
MPHUOOIICHNN K HAYYHBIM METOJIaM IMO3HAHUS MPHU M3yYEHUH BEIIECTB M XUMUYECKUX peakuuid, B
dbopMHpOBaHMM ¥ Pa3BUTHM TIO3HABATENBHBIX YMEHHH H WX NPUMEHEHHH B Y4eOHO-
MO3HABATENBHON M Yy4eOHO-MCCIENOBATEIbCKON ESITeIbHOCTH, OCBOCHUHM TMPABMII 0€301acHOTO
oOpallleHus C BEIECTBaMU B MIOBCEITHEBHON KHU3HH.

IIpy w3yyeHHMM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMUs BAaKHOE 3HAUEHHE
MPUOOPENTN TaKUE LU, KaK:

— (opMupoBaHUE HHTEIVICKTYaJIbHO Pa3BUTON JUYHOCTHU, TOTOBOM K CamMoOOOpa30OBaHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHUIO pEeIIeHUl, cHocOOHON aanTHpOBaThCs K OBICTPO
MEHSIFOLUIUMCS YCIIOBUSIM JKM3HU;

— HalpaBJIEHHOCTb OOyuY€HHUsi Ha CHCTEMaTH4YecKoe NpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJ/IaM MO3HAHUS, (OPMUPYIOLIIM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUU;

— obecrieyeHue YCIOBHMH, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OOY4YaIOUIMMHUCS OIBbITa
pa3HoOOpa3HOW JeATEeIbHOCTH, IMO3HAHUS W CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs PA3IMUHBIX BUOB JESITEIbHOCTH;

— ¢opmupoBanue oOmel (yHKIMOHATBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATH U OIICHUBATH SIBICHUS OKPYXKAIOIIETO MUPA, UCTIONbB3YS 3HAHUS U OIBIT,
MOJIy4YE€HHBIE MTPU U3yUYE€HUU XUMUHU, TIPUMEHATh UX MPHU PELIeHUH MPOOJIeM B MOBCEAHEBHON KU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBaHue y OOydalOMIMXCS T'YMaHUCTHYECKUX OTHOLICHWH, MOHUMAaHMS LIEHHOCTH
XUMHAYECKUX 3HAHMWA I BBIPAOOTKM HKOJOTHUYECKH IIeJIeCOO0Pa3HOTo IOBEACHUs B OBITY U
TPYAOBON JAESATEIbHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOIMIEH TPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHHUsI.



OO1mee YMCIO YacoB, OTBEACHHBIX JUIS W3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocraBisgeT 136 yacoB: B 8 kinacce — 68 dacoB (2 4aca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIIEeCTBA.
du3nuecKkue CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beulects. [lonaTue o Merogax mo3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dNIeMeHThl. CUMBOJIBI XUMUYECKHUX 3JIeMeHTOB. [IpocThie
Y CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (Gopmyna. BalleHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemlecTB. OTHOCUTeNbHas aToMHas Macca. OTHOCUTENbHas MOJIEKYJIsIpHAs Macca.
MaccoBast 10711 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUU.

KommnuectBo BemectBa. Moiib. MossipHast macca. B3anmocBsi3p KoJmuecTBa, MacChl U YHUCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Trl o hopmMynaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue M XUMHUYECKUE SIBICHUS. XHUMHUYECKas peakuus u e€ MpU3HAKU. 3aKoH
COXPaHEHUS MacChl BELIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakKiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOW TMOCYyIO0#, mpaBuiaMu paboTel B jaboparopuu M mpuéMaMu
oOpatieHusi ¢ JlabopaTOpHBIM O0OpYyJOBaHHEM, H3yU€HHE U OINMUCaHUE (PU3UYECKHX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOI0eHne Gu3ndeckuX (TIaBJICHUE BOCKA, TAasHHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KUTIEHWE U KOHACHCAIMS BOJbI) U XMUMHUYECKUX (TOPEHHE CBEYH,
MpOKaIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNla ¢ KHCIOTON) SBIEHUN, HAOIIOAeHUE U
ONMMCaHUe MPU3HAKOB MPOTEKaHUs XMMUYECKHX peaklMil (pas3iioKeHue caxapa, B3auMOJEICTBUE
CEepHOIl KHCJIOTHI C XJOpUIOM Oapus, pasznoxkeHue ruapokcuaa meau (ll) mpu HarpeBanuu,
B3auMoO/IeicTBHUE kelne3a ¢ pactBopoM conu menu (Il), uzydenue cnoco6oB pasjeneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BBIAPUBAHHUE, NUCTUUIALMSA, XpoMmaTtorpadus, MpoBeAeHUE
OUYHCTKMA TIOBAPEHHOW CONM, HaONIOJICHWE U ONHCAaHHE pPEe3yJIbTaTOB MPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUST MaCChl, CO3/IaHIE MOJIEICH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT M TPOCTOE BEMIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Guandeckue ¥ XUMUYECKHUE CBOMCTBA (PEaKIUU TOPEHHUS).
Oxkcunpl. Ilpumenenne kwuciopoga. CrocoObl TONYYEHHUS KHUCIOpOAa B JIA0OpaTOpuu W
npombinieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — amioTpomHas MOAU(PUKAIHS
KHUCJIOPO/JIa.

TemnmoBoit 3¢hdekT XUMHUYECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS, DJK30- H
SHIOTEPMUUYECKHE pEaKIHuH. TOIUIMBO: YyroJib W MeETaH. 3arpsi3HEHHE BO3/AyXa, YCHJICHHE
MapHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxnenue Bogopoaa B mpupoje, Gu3ndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KucmoTel U cou.

Mosipablii 00bEM ra30B. Pacu€Tel M0 XMMUYECKUM YpaBHEHUSM.



®dusnyeckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackliienHbsie u
HEHACBILIEHHBIE pacTBOPBL. PacTBOpMMOCTB BeniecTB B BoAe. MaccoBas 0Jis BEIECTBA B PACTBOPE.
Xumunueckue cBoicTBa Bojbl. OcHoBaHusA. Poib pacTBOpoB B Mpupojie W B JKU3HU YEJIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsasHeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenuidl. Oxcunpl. Knaccudukanus OKCUAOB:
coneoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aMpOTEpHBIE) B HecoseoOpasyronme. HomeHnknarypa
okcu10B. DU3nuecKrne U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMI: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuil. ®Pu3znueckrue M XUMHUYECKHE CBOMCTBa oOcHOBaHuM. [lomyueHue
OCHOBaHUM.

Kucnorel. Knaccudpukamust xucnor. Homenknarypa kucinor. Ousmdeckue U XUMHUYECKHE
cBoicTBa KUCIOT. Psin akruBHOocTH MetaiuioB H. H. bekerona. [lonydyenue kucinor.

Comu. Homenkmarypa coneil. @usznueckue M XUMHUYECKHE cBoWcTBa coseil. [lomyuenue
COJIEH.

['eHeTnueckas cBsI3b MEK]y KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpeeNieHuEe COJIEepKaHUs KUCIOpOoAa B BO3JyXe, MOIY4YeHHE, COOMpaHHeE,
pacro3HaBaHUE M M3YYEHHE CBOWMCTB KHUCIOpOAa, HAOIOJICHUE B3aWMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3SHHUKHOBEHHS M TPEKpPAICHUS] TOpPEeHHs (TOoXxapa), 03HAKOMIICHHE C
o0Opa3amMu OKCUIIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUeHUE
CBOKMCTB BoJiOposia (ropeHue), B3auMozciicTBue Bojmopona ¢ okcugom wmemau (1) (Bo3moxkHO
WCIOJIb30BAHNE BHJICOMATEPHAIIOB), HAOJIOJCHHE OOpa3loB BEMIECTB KOJIHYECTBOM 1 MOJIb,
WCCIICIOBaHNE OCOOCHHOCTEM  pAacTBOPEHHUS BEHICCTB C  PasIUYHOM  PaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOM JI0JIel pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJIBI C MeTallaMH (HAaTpUeM U KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HCCJIEJIOBaHHE OOpPa3I0B HEOPTraHWYECKUX BEIIECTB PA3JUYHBIX KJIACCOB,
HaOII0JIeHNe W3MEHEHUsI OKPAaCKH HWHAMKATOPOB B PacTBOpax KUCIOT M IIEJIOYeH, H3ydeHHE
B3anmo/ieiicTBus okcuaa menu (l1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METalIlaMu, peakiui
HEWTpanu3aluu, MOJy4YeHNe HEPAaCTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METaJIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE OJKCOEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHelmme KIiaccsl
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoanyecknit 3axon u Ilepuoamyeckass cucremMa XumMH4yeckux diementros JI. M.
MenpeneeBa. CTpoeHue aToMoB. XUMH4YeCKas CBA3b. QOKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBble MOMBITKA KIAacCU(DUKAIIMA XUMHUUYECKHX JIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
ANIEMEHTOB (IIE€JIOYHBIC W IIETOYHO3EMENbHBIE METAIUIbl, TAIOT€Hbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTepHbIE OKCUIBI M TUIAPOKCHUJIBL.

[lepmonnueckuit  3akoH. Ilepmoamueckas cucrema xumudeckux dnemeHtoB [J[. U
MenpeneeBa. KopoTkonepuonHas u JuMHHomepuonHas (opmbl [lepuoanueckoit cucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuomapl u rpynnbel. DU3HUECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI AIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M3otonsl. DnekTpoHbl. CTpoeHHE 3JE€KTPOHHBIX
ob0onouek atomoB TepBbIX 20 xuMHUUYecKwXx »dJeMeHTOB llepmommveckoit cucremsr [[. U.
MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTa MO ero mnosioxeHuto B Ilepuoamueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX W
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoauyeckoro 3akoHa u [lepronueckoi cuCTeMbl XUMUYECKUX JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. 1. MenneneeB — yu€Hbli U rpak JaHUH.

Xumuueckas CBS3b. KoBanentnas (nonsipHas u HENoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHast CBs3b.

Crenenb okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE peakiuu. [Iporecchl okuciaeHus
1 BOCCTaHOBJIEHUSA. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I[OB BEIIESCTB METAUIOB M HEMETAJLIOB, B3aUMOJICHCTBUE THAPOKCUIA ITUHKA
C pacTBOpaMU KHUCJIOT M IIEJIOYEH, TPOBEICHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmnuie ceasu

Peanuzamust MeXnpeaMeTHBIX CBA3EH NMPU M3YUYCHUH XMMHUHU B § KJIACCE€ OCYIIECTBIISIETCS
gyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK U MOHITHH, SBIISIONIIXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011ue ecTecTBEHHO--HAayYHbIe MMOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KiIaccuuKamus, TMEPHOJUIHOCTh, HAOJIOJCHUE, OSKCICPUMEHT, MOICIUPOBAHNE,
HU3MEPEHHE, MOJIEIb, SIBJICHHE.

®usuka: wmarepusi, aroM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HN30TOMbI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (PU3WYECKHE BEIMYWHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MHHEpaNbI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKasi peakus

Ilepuonnueckuin 3akoH. llepuoamyeckas cucrema xumudeckux odsemeHtos . U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUYECKUX DJIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KaIMs, KAJIbIMS U UX COCAMHEHUH B COOTBETCTBHUU C IOJOKEHHUEM
snemMeHToB B Ilepronnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XHMHYECKOW CBSI3U. THUIBI KPUCTAUNIMYECKUX PELIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHYECKOW CBSI3H.

Knaccudukanmsi w HOMEHKIATypa HEOPraHMYECKHMX BEIIeCTB. XUMHUYECKHUE CBOWMCTBA
BEILIECTB, OTHOCAILIUXCS K Pa3IUYHbIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHUH, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanmss XuMUYECKUX PEAKIMNA 0 Pa3IUYHBIM TMPU3HAKaM (10 YHCIYy W COCTaBY
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(PEKTy, M0 M3MEHEHHUIO CTENIEHEH OKHCIICHHS
XUMHYECKHUX JJIEMEHTOB, TI0 0OPAaTUMOCTH, M0 YYACTHIO KaTaanu3aTopa). DK30- U SHIOTEPMHUIECKHE
peaKkiu, TepPMOXUMHUUYECKUE YPABHEHHUS.

[Tonsite o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpaTHMBIX
XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peakinusax. [lonaTue o karamuse.
[lonsiTe 0 XUMHUYECKOM paBHOBeCHUU. DaKTOPHI, BIUSIIONIME HA CKOPOCTh XUMUYECKON pEeaKkuu 1
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHU, DJIEKTPOHHBI OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUHM OKHUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOro OanaHca.

Teopus >IEKTPOIUTUYECKON IHUCCOLMALMUA. JJIEKTPOJIMTBI M HEIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MeXaHu3M JUCCOLMALUH BEIIECTB C Pa3IU4YHBIMU BUIAMHM XUMUYECKOU cBsA3u. CTeneHb
nuccouuanu. CHIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiium noHHOTO OOMEHa. YCIIOBUS NPOTEKAHUS PEAKUUil MOHHOTO OOMEHa, IMOJIHBIE
COKpaIllEHHbIE HMOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
IPEJCTaBICHUN 00 IEKTPOIUTHYECKOH aucconuanuy. KauecTBeHHbIe peakiuy Ha HOHbI. [loHsATHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUNIMYECKUX PEMETOK HEOPraHWMYECKHX BEIECTB —
METaJUIOB M HEMETAJUIOB (rpadurta 1 ajamasa), CJI0’KHBIX BELECTB (XJIOpHUIa HAaTPpHs), UCCIIeI0BaHHUE
3aBHCUMOCTH CKOPOCTH XWMHYECKOW pPEaKIMH OT BO3ACHUCTBUS PA3IUYHBIX (PaKTOPOB,
UCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB BELIECTB, IIpolLecca JUCCOLMALUU KHCIOT,
menoyed U coneil (BO3MOXKHO HCIOJB30BAHUE BHJIEO MAaTEepHalioB), IMPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM NPOTEKAHUS peakluil HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPbI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKUMI (rOpeHue, peakuuH pas3jIoKEHUs, COEIMHEHUs), paclo3HaBaHUE
HEOPraHWYECKUX BEUIECTB C IIOMOIUBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

Hemertayuibl M MX coeIMHEHUSA

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTEIIEHU
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA INMPOCTHIX BEIIECTB — TaJOreHOB. XHMMHUYECKHE
CBOWCTBAa Ha MpuUMepe xJjopa (B3aMMOJAEHCTBHE C MeTaUIaMH, HEMETaulaMH, IIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHUE CBOWCTBA, TMOJIyYeHHE, puUMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M 4ejoBeka. BakHelmine XJIOpuabl M MX HaX0XJIECHUE B
IIPUPOJIE.

OOmast xapaktepuctuka »s1neMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHMsS aTOMOB,
XapakTepHble creneHu okucieHusa. CTpoeHue M (U3NYECKUE CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINM KUCIIOPOAA U cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoiopoJi, cTpoeHue, pu3nuecKkue U XuMuieckrue cBoiictBa. OKCHIbI cepbl KaKk MpeACcTaBUTENN
KHUCIOTHBIX OKCcHJIOB. CepHas KucCIOTa, (U3MyYecKHMe W XHMHYECKHe CBOMCTBa (00mue Kak
MIpe/ICTaBUTENsl Kjlacca KHUCIOT U creuuduyeckue). XUMUYECKHe peakiuH, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoyydeHus cepHoi Kuciotel. Ilpumenenue cepnoil kucnotsl. Conu
CepHOM KHUCIIOThI, KAUeCTBEHHAs peaklus Ha cynb(paT-uoH. HaxoxxaeHue cepbl U €€ coelMHEeHUH B
npupoae. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpelbl COECOUHEHUSAMH Cepbl (KUCIIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHUSI.

OO6mass xapaktepuctuka »3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIEHUs. A30T, paclpoCcTpaHeHHe B IpUpoJe, (PrU3nyeckre U XUMUYECKHe
cBoiicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nosiydyeHue u npuMmeHenune. Coau aMMOHUS, UX (PU3HUECKUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ mojlyueHue, (u3nyecKue u
XMMHAYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kilacca KUCIOT M CIEHU(pHUECKHE).
Vcnonp30oBaHne HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX YI0OpeHH. XUMHUYEeCKOe
3arps3HEHUE OKPYKAIOLIEH cpelbl COEMHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3AYXa,



MOYBHI ¥ BOJIOEMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUYECKHE
croiictBa. Oxcupn docdhopa (V) u dochopnas kucnora, GU3NYECKUE MU XHUMHUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAILHBIX YI0OPSHUH.

O6mass xapaktepuctuka »31eMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUS. YTIEpoJ, a/UIOTPONHbIE MOAM(PHUKAIMHN, PACIPOCTPAHEHHE B
npupoje, pu3nUeckue U XMMUYEeCKHe CBoWcTBa. AxcopOius. KpyroBopot yriepoma B mpupoie.
Oxcunpl yriueponaa, ux (pu3nyecKkue W XUMHUECKHE CBOWCTBA, JEHCTBHE Ha >KHUBBIE OPraHU3MBI,
MOJy4YeHHe W MPHUMEHEHHE. DKOJOrMYecKrue mpolieMsbl, CBsA3aHHbIe ¢ okcuaom yriaepoma (I1V),
TUIO0TE3a rI00aNbHOTO MOTEIICHUS KIIMMaTa, TapHUKOBBIN 3 (ekT. YroipHas KUCI0Ta U €€ Couu,
X (U3NYECKUEe U XMMHYECKHE CBOMCTBA, MOJIyueHHEe M NpuMeHeHue. KadecTBeHHas peakuusi Ha
kapOoHaT-moHbL. Vcnonp30BaHue KapOOHATOB B OBITY, MEAULIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO035HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHUSX YIiepoja
(MeTaH, 3TaH, YTHICH, alleTUJICH, ATAHOJI, TIIMLEPHUH, YKCYCHas: KucioTa). [IpupoaHble HCTOUHUKH
YIIEBOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTH HX MepepaboTKu (OCH3MH), X POJIb B
ObITYy W TPOMBINIICHHOCTU. [loHATHE O OMONIOTMYECKHM Ba)KHBIX BEIIECTBAX: KHUpaxX, OenKax,
yriaeBoJlax — M WX pOJM B JKU3HU 4YelOBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnueckue U XHMHUYECKHE CBOICTBa, IOJIYYEHHE M IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obume npeacrasienus o6 okcuae kpemuus (1V) u kpemuueBoi
kuciote. CHIIMKAThl, UX UCIIOJIB30BaHKUE B OBbITY, B IPOMBIIIICHHOCTH. BaxkHel1ne cTpouTesbHbIe
MaTepHalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeTOoH, jkene300eToH. Ilpobiembl Ge3o0macHOro
WCIIOJIb30BAHUS CTPOUTEIILHBIX MaTEPUAIIOB B IIOBCETHEBHOW KHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHue oO0pa3l0B HEOPraHWYECKHUX BEIECTB, CBOICTB COJITHOW KHCIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHI-MOHBI M HAOIIOJCHHE MPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKHe W XMUMHUYECKHE CBOMCTBA TaJIOTEHOB W WX COEIWHEHHH (BO3MOYKHO
UCMOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHHWE C oOpas3laMy XJOPHIOB (raJOTeHH]IOB),
O3HAKOMJIGHHE C ofOpa3uamMu cepbl U €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEpHAIOB),  HaOJIOZCHWE  Tpolecca  OOyIJIMBaHUS ~ caxapa MOJ  JEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3YYEHHE XUMHYECKHX CBOMICTB pa30aBICHHON CEpHOMN
KHUCJIOTHI, MPOBEJACHHE KAueCTBEHHOM peakUuu Ha cyinb(haT-MoH W HaONIoJIeHHE Npu3HaKa eé
MPOTEKaHMs, O3HAKOMJIEHHE C (U3WYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeIUHEHUH
(BO3MOKHO HCIIOJIb30BAaHHME BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHUIH,
MoJIyuyeHue, cooOrpanue, paclo3HaBaHue U U3y4eHHe CBOWCTB aMMUaKa, IPOBEJeHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U PochaT-uoH U U3yUeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/IbI0 (BO3MOKHO MCIIOJIb30BaHME BHCOMATEPHAIIOB),
M3Y4YeHHE MOJeNeld KpHUCTAUIMYECKUX PemEToK anmasa, rpadura, QymiepeHa, 03HaAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMK  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MpOTHBOra3a, MOJy4yeHue, coOupaHue, paclo3HaBaHHE U M3YUYEHUE CBOMCTB YIJIEKHCIOIO Tasa,
MIPOBE/ICHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT M CHIIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HMX
MPOTEKaHHs, O3HAKOMJICHWE C TPONYKIHMEH CHIMKATHOW TPOMBINIICHHOCTH, pPEUICHHE
AKCIIEPUMEHTAIBHBIX 3334 10 TeMe «BaxHelre HeMeTauTbl U MX COSAMHEHUS.

MeTaJjljibl M MX COEIMHEHHUS

OOm1ast XapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU X TTOJIOKEHUS
B [lepuoguueckoil cucreme xumudeckux snemeHToB J[. M. MenpaeneeBa M CTPOEHHUS aTOMOB.



Crpoenune wmetayioB. Metainmyeckas CBs3b W METaJUIMYECKas KpPUCTAJUIMYECKas peIeETKa.
DNEeKTPOXUMHUYECKUN psifi HaANpsDKeHUM MeTaioB. du3nueckrue W XUMHUYECKHE CBOMCTBA
MeTaiuioB. OOme crnocoObl monydyeHus MetawioB. [loHATHE O KOPpPO3MM METAJIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CmiiaBbl (CTanb, YyryH, IIOpANIOMUHUI, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[{esmouHbIe MeTaIUIBL: MOJIOXKEHUE B [leprnoanueckor cucteMe XuMuyeckux anementos /1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXOKJEHUE B Ipupoae. PU3NUECKUE U XUMUYECKHE CBOHCTBA
(Ha mpumepe Hatpus U Kanusi). OKCHIIBI U TUIPOKCHUIBI HATpusl U Kaius. [IpuMeHeHne menouHbIx
METAJUIOB U UX COECIMHEHUM.

[Iler0uHO3EeMENbHBIE METAJIIIBI MAarHUM M KaJIbLMNA: 10JI0KeHUe B [lepuoaudeckoil cucreme
xuMHu4ueckux snemeHtoB [[. M. MeHueneeBa, CTpOCHHME HMX aTOMOB, HAXOXJECHHE B IPHUPOJE.
dusznueckue M XUMHYECKHE CBOMCTBA MarHusi M KajupliMs. BakHellne COEIUHEHHs KalbLus
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxxeHue B llepuommueckod cucreme xumuuyeckux dsieMmeHtos [l M.
MenpeneeBa, CTpoe€HUE aToMa, HaxoXkKJIeHue B npupone. Puznueckue U XUMHUYECKHE CBOWCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHUIA ATFOMUHHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucrteme xumuueckux saemeHtoB /[l W.
MenpeneeBa, CTpoeHUE aToma, HaxokJaeHue B npupone. dusnueckue U XMMHUYECKHUE CBOWCTBA
xene3a. Oxkcunpl, rugpokcuasl u comu xkenesa () m sxemesa (), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3lilaMy METaNIOB U CIUIABOB, UX (PU3MUECKUMU CBOMCTBAMMU, U3yUEHUE
pe3yIbTaTOB KOPPO3UHM METAJUIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa Kalbliud M HAaTpus C BOJOW (BO3MOXHO  MCIIOJIB30BaHME
BUJIEOMATEpPHAJIOB), MCCIEOBAaHUE CBOWCTB JKECTKOM BOJABI, Ipollecca TOpPEeHUs Kene3a B
KHCIIOpo/ie (BO3MOXKHO HCIIOJIb30BAHNUE BHUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI: MarHus, Kajblus, aATIOMUHUS, [MHKa, kxene3a (1) u xenesa (M), mexu (1),
HaOIt0/IeHe U OMHCaHWE TMPOIIECCOB OKPAIIMBAHMS TJIAMEHM MOHAMU HATpUs, Kalusd M Kalblus
(BO3MOXXHO HCIHOJIB30BaHKUE BUIEOMATEPUANIOB), UCCIIeOBaHNE aM(pOTEPHBIX CBOWCTB T'MAPOKCH]IA
ATIOMUHMS U TUIPOKCHJA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 33Jady 1o Teme «Baxuelmme
METaJIJIbl U UX COETUHEHUS».

XuMus M OKpy:Kamowmas cpeaa

BemectBa u Marepuanbl B NOBCEIHEBHOM >KM3HHM UeJIOBEKa. be3onacHoe HCIOJIb30BAHHE
BEUIECTB M XMMMUYECKUX peakiuii B ObiTy. [lepBas momomib HpU XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKAloUIell cpenbl (IpelnenbHasl JOMyCTHMas KOHLEHTPALUs
BeriecTs, ganee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpooieM.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmunie céazu

Peanuzanus MeXnpeIMETHBIX CBA3€H NPHU M3YyUYEHUM XMMHHM B 9 Kilacce OCYHIECTBISETCS
yepe3 MCIOJIb30BaHUe KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOLUINXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IHUKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TOHATHS: HaYUHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIAacCU(pHKAIMA, TMEePUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT, MOJAEIHPOBAHNUE,
U3MepeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBBII 3(PPEKT, TEXHOJIOTHUS, MaTepHAIIBI.



®uzuka: wmarepusi, arToM, DOIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIMbI,
pPaIMOAKTUBHOCTh,  MOJIEKYJla, AJICKTPUYECKUM  3apsif, MPOBOJHUKH,  IOJYINPOBOJHUKH,
TUDJIEKTPUKY, (OTORIEMEHT, BEIIECTBO, TeI0, 00BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, Tras,
pacTBOp, PacTBOPUMOCTh, KpUCTAIIIMYECKAsi peUIETKa, CIUIaBbl, (PM3UYECKUE BETUUYMHBI, €AUHULIBI
M3MEpeHus, KOCMHYECKOE MPOCTPAHCTBO, IIaHEThI, 3BE31b1, ColHIIE.

buonorus: Qorocunres, apixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHBIC YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPO/IbI, MOJIE3HBIE UCKOMAeMBbIE,
TOILIHUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0/ OOy4YeHUs XUMUU B €IMHCTBE Y4eOHOIl U BOCIUTATENIbHOMN JESATENbHOCTH B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMH B OOILIECTBE NpPaBUJIAMH W HOPMAaMU MOBEICHUS W CIIOCOOCTBYIOT
MpolLeccaM caMOMO3HaHUs, CAMOPA3BUTHS U COIIMATM3ANN 00yUatoIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCA
CHUCTEMOM IO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMH M PACHIMPEHUE ONbITa JESATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOUIEHMsI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAy4YHOMY
HAacJIeUI0, TIOHMMaHUsl 3HAYeHMs] XUMHYECKOM HaykKd B JKM3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIMe O NepefoBbIX JOCTHKEHUSX WU OTKPBITHUAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOUCTBE MHpa
1 O0IIESCTBA;

2) rpasKAaHCKOT0 BOCIIMTAHMS:

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPYECKOW W JPYrUX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOM AESITENbHOCTU MPH BHIOJHEHUM Y4eOHBIX, MO3HABaTENbHBIX 3ajJad,
BBITIOJTHEHUM XMUMHYECKMX OSKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOlecce 3TOW y4eOHOW NeATeNIbHOCTH, TOTOBHOCTHU
OLIEHHMBATh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBApHILEHN € MO3ULNN HPABCTBEHHBIX U IPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PDEHUYECKHUE  MPEACTABICHMsT O  BEIIECTBE M XMMHMYECKOM  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH W COCTaBISIOLIUME OCHOBY JUIS
MMOHMMAaHUSI CYIIHOCTH HAayYHOW KapTUHBI MUDA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTHS MPUPOABI, B3aUMOCBS3AX YeJIOBEKa C MPUPOJIHON cpeloi, O poiIM XMMHUU B MO3HAHHUU
3THUX 3aKOHOMEPHOCTEM;



MO3HABATE/IbHbIE MOTHBBI, HANpaBiCHHbIE HA TOJyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMBbIe Uisi  OOBSICHEHUs HaOJIOJaeMBbIX TPOLIECCOB U  SBJICHUH, IO3HABATEIHHOH,
MH()OPMAIIMOHHON M YUTATEIHCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON padOTHI ¢
y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypoOil, JOCTYNHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

uHTEpeC K OOyYeHHMIO W TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o00pa30BaHHI0, MPOCKTHOM W HCCIENOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B ajbHEHIIEeM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JIOpPOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIECACTBHA W HEMPUSATHE BPEIHBIX MPUBBIUCK
(yrmoTpeOsieHUsT  aJIKOoroJisl, HApPKOTHKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOJCHUS TPaBHII
0€30MacHOCTH NP OOpaIlleHUH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEC K MPAaKTUYECKOMY M3YyUEHHUIO Ipodeccuil U TpyAa pa3iMuHOrO pojia, yBaXEHHUE K
TPYIy U pe3ylbTaTaM TPYIAOBOU JEeATEIbHOCTH, B TOM YKCJE€ HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAHUU MO0 XMMHUHU, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJOIDKEHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX HWHTCPECOB U
MOTPEOHOCTEH, YCIEIIHON POPECCHOHATBHON NEATSIILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTB aJaTUPOBATHCS B MPO(ecCHOHANBHOI cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

9KOJIOTMUYECKU 1I€JI€CO00pa3HOEe OTHOIIEHHWE K MPUPOJE KaK MCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CYUIECTBOBAHMS, NOHMMAaHUE LIEHHOCTH 3J0pOBOro M 0Oe30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3NUYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUE
IIEHHOCTU COOJIOZCHMS MpaBUJI O€30MacHOrO MOBeNEHUs Mpu paboTe ¢ BellecTBaMH, a TaKkKe B
CUTYalUsIX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble MPU W3YYCHUU XUMUH, JJI PEHICHUs 3aj1ad,
CBA3AHHBIX C OKPYXaIIEeW MNPUPOJHON Cpenoil, [ TMOBBIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpbl, OCO3HAHHs TJIOOATBFHOTO XapaKTepa SKOJOTMYECKHX MpoOJIeM U MyTell WX pelieHus
MOCPEICTBOM METOJOB XHWMHH, HKOJOTHYECKOTO MBINIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEJIbHOW, KOMMYHUKAaTUBHON M COLMAJILHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMETHBIX pe3yNbTAaTOB BBIACIAIOT 3HAUYUMBIE A (HOPMUPOBAHHUS
MUPOBO33PEHUsI OOICHAYYHBIC TIOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (PakT, CHCTeMa,
MIPOLIECC, DKCIIEPUMEHT U JAPYTroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU U3 ITUX MPEaMETOB (OPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTHHE MHpa, W YHHBEpcajdbHble y4deOHbIe AeWcTBHs (TIO3HABATENbHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOphIE OO0ecrnedynBaloT (HOPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeNIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKkue AeicTBuA:

YMEHUS MCTIOIB30BaTh MPUEMBI IOTUYECKOTO MBIITUICHHUS TTPH OCBOCHHUH 3HAHWMN: PACKpPHIBAThH
CMBICIT XUMHUYECKUX TOHATHI (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b
C IPYTUMU TIOHSITUSIMH), UCTIOJB30BaTh MOHATHUS I OOBSICHEHUS OTACIHHBIX ()aKTOB U SBJICHHUIA,
BEIOMpATh OCHOBAaHUS W KPUTEPUH JUTSl KiIacCHU(PHUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakuuii, yCTaHaBIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3M MEXAY OObEKTaMHM W3YYEHHUS, CTPOUTH



JIOTUYECKHE pacCyKIACHUs (MHIYKTHUBHBbIC, ACIyKTHUBHBIC, MO aHAJOTHH), IellaTh BBIBOJBI U
3aKITIOYCHUS;

yMEHHE TPUMEHSTHh B Tpolecce MO3HAHUSA TMOHATHUA (NPEIMETHBIE M METalpeaAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICNH, HCIOJIb3yeMble B XUMHUHU, MpeoOpa3oBBIBATH ILIUPOKO
MpUMEHsSIeMble B XMMHHM MOJEIbHBIC IMPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMMBOJ 3JE€MEHTA),
XuMu4eckas (opMyJa W ypaBHEHHE XUMHUYECKOW peakUud — TpU peleHuH ydeOHo-
MO3HABATENBHBIX 33/1a4, C YYETOM THX MOJEIBHBIX MPEACTABICHUH BBIBIATH U XapaKTEPH30BATh
CYLIECTBEHHbBIC TPU3HAKU M3Y4aEMBIX OOBEKTOB — XMMHUECKHX BEIIECTB U XMMHUYECKUX PEaKIIHA,
BBISIBJISITH OOIINME 3aKOHOMEPHOCTH, IPUYMHHO-CIICCTBEHHBIE CBSI3U U MTPOTUBOPEUHS B U3y4aeMBbIX
mporeccax U SBICHUSX.

Ba3oBble ncciegoBaTebcKue 1elicTBUS:

YMEHHE HCMOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TaKKe
B KayecTBe OCHOBHI JUIsl (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHW3allMd W TPOBEICHUIO YYCHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM MpOIEcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbrat, QopmMynupoBaTh OOOOLIEHHS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
MCCIIIOBAaHMSI, COCTABIIATH OTYET O MPOJICTAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HBIX HMCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XHUMHAYECKOTO COJIEPXKAHMsI, CIIPABOYHbIE MOCOOMS, pecypchl VHTepHeTa), KPUTUYECKH OICHUBATH
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE NPUMEHSTh Pa3IUYHbIe METOJbI M 3alpPOChl NMPH MOUCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOJUMBIX ISl BBIMOJIHEHUS y4eOHBIX M MO3HABaTEIbHBIX 3a7a4
OTIPEeNIeNIEHHOTO THMA, NpUOOpEeTeHHe OmbITa B 00JACTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJaJeHHE KYJIbTypOW aKTHBHOTO WCIIOJIB30BAHHS PAa3IMIHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy THpeAcTaBIeHHUs
uHbOpMallUd U WJUIIOCTPUPOBATh pelIaeMble 3a7ayd HECIOKHBIMH CXEMaMH, JAuarpaMMami,
npyrumu popmamu rpadUKu U UX KOMOMHAIUSMUY;

YMEHHE WCIIONIb30BaTh W aHAJTU3UPOBATh B IMpoliecce y4eOHOW U HCCIIeN0BAaTEIhCKOU
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIIIICHHOCTH, CEILCKOTO X03sICTBA M TPAHCHIOPTA Ha
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEBI.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIe YUeOHbIE 1€l CTBHA:

YMEHUS 3a7[aBaTh BOMPOCHI (B XO/I€ AUAJIOTA U (UJTH) AUCKYCCHH) TI0 CYIIECTBY 00CYX)IaeMOM
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BBIMOIHEHHS MTPEUIOKEHHON 3a1a4H;

YMEHUS MPEJCTABIATh MOJYUYSHHbIE Pe3yJIbTaThl M03HABATEIbHOM JAEATEIbHOCTH B YCTHBIX U
MUCHPMEHHBIX ~ TEKCTax; JellaTh MPE3CHTAIMI0  PEe3yJIbTaTOB  BBITIOJHEHUS  XHUMHYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JabOPaTOPHOW pabOThl TO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOH I03HABaTEIbHOM M
WCCIIEIOBATEILCKON IESTETLHOCTH TPH PEIICHUH BOSHUKAIONIUX MPOOJIEM Ha OCHOBE y4éTa 00IInX
MHTEPECOB U COTJAacOBaHUA MO3ULUN (0OCYKIEHHUS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIIMS COBMECTHBIX JIEHCTBUI, ONpeiesieHre KPUTEPUEB 10 OLIEHKE KayecTBa BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:



YMEHHE CaMOCTOSITEIEHO OIPEIENATh e NeSTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BRIOMpPATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs YUeOHBIX U IO3HABATENFHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIISATh
WIH KOPPEKTHPOBAThH TPEIOKCHHBIN aJTOPUTM JIEHCTBUN TPU BBIMOJHEHUU 3aJaHUN C Y4ETOM
MOJTyYCHUsT HOBBIX 3HAHHWHA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX, OICHHBATH
COOTBETCTBHE IIOJyYEHHOTO pe3yibTaTa 3asBICHHON IeJAM, YMEHHE HCIOJb30BaTh U
aHAJM3UPOBATh KOHTEKCTBHI, IIPe/IaraéMble B yCIOBUU 3aaHU.

NPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJICpIKAHUS,
YCTAHOBJICHHOTO JaHHON (enepanbHOil  pabodeid mHporpaMMoOi, BBIACHSIOT: OCBOCHHBIC
00y4aroImyMUCs HaydyHbIE 3HAHUS, YMEHUS U CIIOCOOBI ISHCTBUM, crienu(pUUeCcKUe JUIsl IPeIM eTHOM
obmacti «XWMHS», BHIBI JCSITCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX U HOBBIX CUTYAITHSIX.

K koHmy oOydeHuss B 8 KJacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

® DPACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHX ITOHATHUH: aTOM, MOJICKYJa, XUMHUYCCKUH
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOJIHAS U HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAsi U MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIICCTBA,
MOJIb, MOJIIDHAs Macca, MaccoBas JOJsl XUMHUYECKOrO OJIIEMEHTa B COCJAWHCHHH,
MOJISIPHBIA 00BEM, OKCHJI, KICIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEIIEHOCTh, CTEIICHb
OKHCJICHHS, XUMHYECKasi peakmus, KiIacCH(PHUKalus peakiuii: peakuud COCIMHEHUS,
peaKIMK pa3iokKeHUs, PEaKIIUU 3aMEIICHUs, PEaKIui OOMEHa, 9K30- U DHJOTEPMUYCCKHE
peaKiyu, TEIIOBON APPEKT peakilnuu, SAPO aToMa, dJIEKTPOHHBIN CIIOW aroma, aTOMHas
opOuTaNb, paguyc aromMa, XUMHUYECKas CBs3b, NOJSpPHAS W HEMONIpHAas KOBaJCHTHAs
CBSI3b, WMOHHAs CBs3b, HWOH, KAaTHOH, aHWOH, pacTBOp, MaccoBas [IOJisl BEIIECTBA
(IpoLIeHTHAsl KOHIIEHTPAIMs) B PAaCTBOPE;

® JIUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHUYECKHX IOHATUH W TNPUMEHATh 3TH
MOHATUS NPU ONMCAHUY BELIECTB U MX MPEBPALCHU;

®  WCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS ()OPMYJT BEIIECTB M YpaBHEHHI
XUMHUYECKHUX PeaKIuii;

® OmlpeneniaTh BaJCHTHOCTh AaTOMOB DJIIEMEHTOB B OHHAPHBIX COEIWHEHHSIX, CTEIEHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, IPHUHAJIEKHOCTh BEIIECTB K
onpefeNéHHOMY KJacCy COeAMHEHMH 1o ¢opMylaM, BHJA XHUMHUYECKOH CBSI3U
(KOBaJICHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMmbichn Ilepuoguueckoro 3akonHa JI. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMaHHE MEPUOJIUYECKON 3aBHCHMOCTH CBOMCTB XHUMHMUYECKHX OJJIEMEHTOB OT HX
nonoxkenus B Ilepuonuueckoil cucteme, 3aKOHOB COXpPAHEHHs MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTa/ipo;

® ONWCHIBAaTH W XapakTepu3oBaTh TaOnM4Hyr0 ¢opmy Ilepmomudeckoil  cucTeMbl
XUMHAYECKHX D3JIEMEHTOB: pPa3lIM4aTh TOHATHS <«TJIaBHas moArpynma (A-rpymma)» u
«mmobounast moxarpynma (b-rpynma)», wMample W OoNbIIME TEPUOABI, COOTHOCHTH
o0o03HaueHHs, KOTopble HMMeroTcsi B Tabmuie «llepuoanyeckas cucreMa XMUMHYECKHX
anemeHtoB JI. WM. MeHzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHMS aTOMOB
XUMAYECKHX DIIEMEHTOB (COCTaB MW 3apsija sapa, oO0IIee 4YHCIO DJIEKTPOHOB U
pacrpeeieHue UX 10 JICKTPOHHBIM CII0sM);



KJIacCU(UIUPOBATh XUMUYECKUE D3JIEMEHTHI, HEOpPraHMYeCKHE BEUIeCTBAa, XUMHUYECKHE
peakuuu (MO 4YHMCIYy U COCTaBY YYAcCTBYIOIIUMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
s dekry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEpXIasi  ONHMCAHUE  MpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHM OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

MPUMEHATh OCHOBHBIE OIEpPAlMd MBICIIUTEILHON JAESITEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IlIeHHe, CHUCTEMaTH3alUI0, KIacCU(UKAINIO, BBISIBICHHE MPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHM,
€CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS — HAOIIOJEHUE, U3MEPEHHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH);

clieoBaTh  IpaBWJIaM  IMOJIb30BaHUSA XMMHUYECKOM TMOCYIOoW U JabOpaToOpHBIM
o0opynoBaHuEM, a TaKKe MpaBWiIaM OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOJIYYEHUIO U
cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOMOpPOAA W  KHUCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE DSKCIEPUMEHTHI IO PpACIO3HABAHUIO PACTBOPOB IIETIOYEH U
KHCIIOT C TIOMOIIIbIO HHANKATOPOB (JIakMycC, peHOoaPTaNIenH, METUIIOPAHK U JPyTHeE).

K kxoHny oOydyeHuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATUN: XUMHUUYECKUU DJJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCT,
3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKAs pEAKLIMs, XUMUYECKas CBS3b,
TEIJIOBOM 2(P¢eKT peakiuu, MOIb, MOJSIPHBIH O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DAJCKTPOJUTHYECKAs] JTUCCOIMAIMSA, PEAKIMU HMOHHOTO OOMEHa,
KaTaJlu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PpEaKIuu,
OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTEID, OKUCIIECHUE
U BOCCTaHOBJIEHHE, aJUIOTpOmusi, amMpOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METATMYECKas), KPHUCTATMYECKas PemeETKa, KOPPO3Us METaIOB, CIUIABHI,
CKOpPOCTh XMMHYECKOW peakiuu, mpeaeiabHo qonycrumas konuentpanus [1/IK Bemecta;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUA W IPUMEHATH 3THU
TOHATHS IIPU ONIMCAHUU BEILECTB U UX IIPEBPAILCHU;

MCIOJIb30BaTh XUMHYECKYIO0 CUMBOJIHKY ISl COCTaBIEHUS (hOPMYII BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIUI;

ONPEAEIISITH BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B COECIMHEHUSIX
Pa3IMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEAECIEHHOMY KJIACCY COEAUHEHUH
mo QopmynaMm, BHUJ XUMHUYECKOW CBS3U (KOBaJEHTHAs, WOHHAs, METANIMYecKas) B
HEOPTaHUYECKUX COCTUHEHUSX, 3aps/l HOHA IT0 XUMHUUYECKOU (opMyIie, XapaKkTep cpeibl B
BOJIHBIX pACTBOPAX HEOPraHUYECKUX COEAMHEHUM, THUI KPUCTAIIMYECKON PEETKU
KOHKPETHOI'O BEUIECTBA;



packpsiBaTh cMbich [lepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTpUPOBAThH €0
MOHMMAaHMEe: OINHCHIBATh M XapakTepu3oBaTh Tabnuunyio ¢opmy Ilepumonuueckoit
CHUCTEMbI XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs nmoArpynna (A-rpyrrma)»
u «mobounass moarpynmna (b-rpymma)», Mameie w OONBIIME MEPHOIBI, COOTHOCHUTH
0003HAYEHUSI, KOTOpble MMEIOTCS B MEPUOAMYECKON Tabimune, C YHUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sjpa,
o0Imiee YuciIo 3JIEKTPOHOB M PACIpeNieliCHHEe MX MO DJIEKTPOHHBIM CJIOSIM), OOBSCHSTH
o0ImIre 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COSAMHECHUN B TIpeIenax
MaJIbIX [IEPUOJIOB U IIABHBIX NOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKUE D3JIEMEHTHI, HEOpPraHMYeCKHE BEUIeCTBa, XUMHUYECKUE
peakuuu (MO 4YHUCIYy M COCTaBY YYAacTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY
s¢dekTy, 10 U3MEHEHUIO CTETIeHEeW OKUCIICHNUS XUMHUECKUX 2JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CICIU(PUICSCKHE XUMUIECCKIE CBOWCTBA MTPOCTHIX
U CIIOXKHBIX BEUIECTB, MOATBEPKAAsi ONUCAHUE NPUMEPAMH MOJIEKYJIAPHBIX U HMOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIHM;

COCTaBJIATh YPABHEHUS SJEKTPOJUTHYECKON AUCCOUMALMM KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIC W COKpAIEHHBIC ypaBHEHUS peakluii MOHHOTO OOMEHa, YPaBHCHHS DPEAKIIHA,
MOATBEPKIAIOIINX CYIIECTBOBAHNE T'€HETUUECKOU CBSA3M MEK/Y BELIECTBAMU PA3ITUUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOTI0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON peaKIuu;

coOmolaTh  TpaBWia  TOJIB30BAHUA  XMMHUYECKOM TOCYI0M ©  J1abopaTopHBIM
o0opynoBaHMEM, a TakKe IMpaBuia OOpaleHusi C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKUHUSMHU 1O BHITOJHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB MO MOTYyYEHHUIO U
cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ras3a);

MPOBOJIUTH PEAKIINH, TMOATBEP)KIAIONINE KAUYeCTBEHHBIM COCTaB PAa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XIJIOpUI-, OpoMUA-, HOAUA-, KapOoHat-, Qocdar-,
CUJIMKAT-, Cyab(}arT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUSI M MOHBI U3yUYEHHBIX METAILJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

MIPUMEHATh OCHOBHBIE OIEpalMy MBICIUTEIBbHON NEATeIbHOCTH — aHaJlu3 M CHHTE3,
cpaBHEHHUE, 0000IIEeHNEe, CHCTEMATHU3aIMIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH
— JUIsl W3y4YeHUs CBOMCTB BEIIECTB M XUMHUUYECKHX pEaKIUi, €CTeCTBEHHO-HAYUYHbIE
METO/IbI IO3HAHUS — HAOII0IeHIE, U3MEPEHUE, MOJICIUPOBAHKE, SKCIIEPUMEHT (PeabHBbIHA
Y MBICJICHHBIN).
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