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IHHOACHUTEJBHASA 3AIINCKA

[TporpaMma o XuMHH Ha yPOBHE OCHOBHOT'O 00I1IIero 00pa3oBaHMsI COCTaBJIEHA HA OCHOBE TPEOOBAaHUM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00IIET0 00pa3oBaHus,
npeacraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE (eiepaabHOl paboyveit mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHLIETIIMH MIPEToIaBaHMsI yueOHOTo npenMeTa « XUMHUsA» B 00pa30BaTEIbHBIX OpraHU3aIHAX
Poccuiickoit denepanumu.

[Iporpamma o XxuMuu AaET MpeCTaBICHUE O LENsIX, 00Iel cTpaTerud 00y4eHus, BOCHUTAHUS U Pa3BUTHS
o0yJarouuxcs cpecTBaMH yueOHOTro MpeIMeTa, YCTaHABIMBAET 00s13aTeNIbHOE MPEMETHOE COJEpIKaHUE,
IIPEelyCMAaTPUBAET PAacIpeIEICHUE €ro 10 KjlaccaM U CTPYKTYpPUpPOBAaHME 110 pa3jieaM U TeEMaM IporpamMMbl
10 XUMHH, OIIPENIEISAET KOJTMUECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKH COAECPIKAHUS, PEKOMEHIYEMYIO
II0CJIEZI0BATEIBHOCTD U3YUEHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, TOIMKU
yueOHOro Mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJaroIuXxcs, OnpeiesieT BO3MOKHOCTH peaMeTa JUIs
peanu3anuu TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke TpeOOBaHMI K pe3ylbTaTaM 00yueHUsl XUMUU Ha YPOBHE Liesei
U3yUYECHHSI IPEIMETa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHON JAEATEIHHOCTH 00yYarOIIErocs 1mo
OCBOGHUIO YUeOHOTO CO/IePIKAHMUS.

3HaHUE XUMHHU CITY’)KUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YJAIOIIETOCs, €T0 MPEICTABICHHH O
MaTepuaIbHOM €AUHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH MPECTaBICHUS O
B3aMMOIIPEBPAIICHUSIX SHEPTUU M 00 HBOIIOLUH BELIECTB B IPUPOAE, O MYTSAX PEIICHUS III00aTbHBIX
po0JieM yCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKON, TUIIIEBOM 1 SKOJOTHYECKON
0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peau3aiiil BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMHUPOBAHUS KYJIbTYPHI JINYHOCTH, €€
o0mieit u pyHKIMOHAIBHOM ITPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIUICHUS! H TBOPUYECKUX CIIOCOOHOCTEH 00YJarOmuXcsl, HABBIKOB UX
CaMOCTOSITENIbHON y4eOHOM JesITeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEI0BATEIbCKIX YMEHHIH,
HEOOXOUMBIX KaK B [TOBCETHEBHOM JKU3HM, TaK U B IPOGECCHOHATBHON JeSITENbHOCTH;

3HaKOMUT €O CHEIM(PUKON HayUHOTO MBILICHHS], 3aKJIa/IbIBAET OCHOBBI 11EJIOCTHOTO B3IJIA1a HA €IMHCTBO
IIPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAIlOM

B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaroLuXCs;

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOMIMXCS.

JlaHHbIe HampaBiIeHUs B 00YYEHUU XUMHUH 00€CTIeUnBAIOTCS CIIEIU(PHUKON cofep kaHusl ydeOHOTro IpeimeTa,
KOTOPBIN SIBJISIETCS Me1arOrH4eCcKy aJanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HayKu XMMHUHU Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111€r0 00pa30BaHUs OPUEHTUPOBAH Ha OCBOEHUE 00yUYaIOUUMUCS
CHUCTEMBI IIEPBOHAYAIIBHBIX OHATUN XUMHUH, OCHOB HEOPTAHUUYECKON XUMUU U HEKOTOPBIX OTAEIBHBIX
3HAYMMBIX TTOHSATHUIN OPraHUYECKON XHUMUHU.

CrpykTypa cozepkaHusl IporpaMMbl 110 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOTI'0O MOAX0/1a K €€
u3ydenuto. CoJepkaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHITUIH O XUMUYECKOM AJIEMEHTE U BEIleCTBE U
CHCTEMBI MOHATUH 0 XUMHUECKOW peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIUITY
MOCIIEI0BATENbHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

[Tepnognueckoro 3akona JI. . MeneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YU€HHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

MPEJICTaBICHUN 00 IEKTPOIIUTUYECKON JUCCOLMAIIMH BEIIECTB B PACTBOpAX.

TeopeTnueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKU MOJYYEHHBIX U OCMBICIEHHBIX (PaKTOB,
pa3BUBAIOTCS MTOCIIEIOBATEIBHO OT OJJHOI'O YPOBHS K IPYTOMY, BBIOJIHSSA QYHKIIUN OOBSICHEHUS U
IIPOTHO3MPOBAHUS CBOWCTB, CTPOCHUSI U BOZMOKHOCTEH NMPAaKTUYECKOT0 MPUMEHEHHSI U MTOJTy4EHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue MporpaMMsbl 0 XUMHH CITOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJIAIOLIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOBI, IEHHOCTHOI'O OTHOLIECHHUS K
Hay4YHOMY 3HAHHIO M METOJIaM ITO3HAHMS B HayKe. M3ydueHne XuMHuM MPOUCXOIUT C MPUBJICYEHUEM 3HAHUI



U3 paHee N3YYCHHBIX YUeOHBIX mpeamMeToB: «Oxpyxkarommii Mupy, «buonorus. 5—7 knaccei» u «Pu3uka. 7
KJIace».

[Ipu n3yueHnn XMMHUU TPOUCXOUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUECKOW HAyKH Kak 001acTu
COBPEMEHHOT'0 €CTECTBO3HAHHSI, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a yueOHOT0 MpeiMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMBI XUMUYECKUX 3HAHUHN
— BaKHEHIINX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJIOKEHUH, JOCTYITHBIX 00001IeHNH
MHUPOBO33PEHUYECKOTO XapaKTepa, si3pIKa HAyKH, B IPUOOIICHUH K HAyYHBIM METO/1aM ITO3HAHUS MIPH
M3YYEHUHU BEUIECTB U XMMHUECKHUX Peakiuii, B GOpMUpPOBaHUH U Pa3BUTUH MO3HABATEIbHBIX YMEHUHN U UX
NPUMEHEHUU B Y4eOHO-TI03HABATEILHON U Y4eOHO-UCCIIeI0BATEIbCKON AEATEIBbHOCTH, OCBOCHUH TPaBHUII
0e30MmacHOro O0palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu n3yueHnn XMMHUK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMs BaKHOE 3HAUEHUE TPHOOPENN TaKue
€U, KaK:

— ¢opMHpOBaHUE UHTEIUIEKTYAILHO Pa3BUTOM JIMYHOCTH, TOTOBOU K CAMOOOPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO PELICHUH, CIIOCOOHOM aIanTupoOBaThCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KU3HH;

— HaIpaBJICHHOCTh 0OYYEHUS Ha CHCTEMaTUYeCcKoe MPUOOIIEHHE 00YyUaIOIMXCs K CAMOCTOSITEIbHOM
MI03HABATEJbHOM JIeSITeIbHOCTH, HAYYHBIM METOAAM NO3HAHUS, (POPMUPYIOIIMM MOTHUBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— o0ecriedeHure yCIOBHiA, CIOCOOCTBYIONIUX MPUOOPETCHUIO 00YIAIOIIUMUCS OITbITa PAa3HOOOpa3HOI
JESITENIbBHOCTH, TO3HAHUS U CAaMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINMN ), UMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBaHue o0IIeH (YHKIIMOHAIBHON B €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIIE YMEHUHN
OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIET0 MUPA, UCIIONb3Ysl 3HAHUSI U OIIBIT, I0OTYYEHHbIE U
U3YYEeHUU XUMHH, TPUMEHATH UX MPH PEHICHUH MPOOJIeM B TOBCEITHEBHOM KU3HU U TPYAOBOI
NeSITEIIbHOCTH;

— ¢opMupoBaHue y 00y4aromUXCsi TYMaHUCTUYECKUX OTHOILIEHUH, TOHMMAaHUSI LIGHHOCTH X UMHUYECKUX
3HAHMM JUIS BBIPAOOTKH 3KOJOTHYECKH 11€7IECO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM NEATEILHOCTH B
LEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYXKAIOLIEH MPUPOJHON CPEIbl;

— pa3BUTHE MOTHUBALIUU K O0YYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOEHHSI 001IIeUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpoduiist 1
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4EeHHUS.

OO11iee yncIo 4acoB, OTBEIEHHBIX JJI U3YUEHHUsI XMMHUH HA YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).
COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumuun. Ponb XuMHUM B KU3HU YelIOBEKAa. XUMUA B cUCTeMe HayK. Tena u BemecTBa. Gusnyeckue
CBOICTBa BeLECTB. ArperaTHoe cocTosiHue BeuiecTs. [loHsaTHe 0 MeTOAax No3HaHUs B XuMuH. YncTtele
BemecTBa U cMecu. CriocoOBI pa3ziesieHUs: CMeCceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpocThie U cioXkHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xummueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JI€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcUTeIbHAs MOJIEKYJsipHast Macca. MaccoBast 10
XUMHYECKOIO 2JIEMEHTA B COEUHEHHH.

KonugectBo BemecTBa. Moabs. MossipHas Macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX
€IMHUI] BelecTBa. Pacu€Tsl mo popmysnaM XUMHUYECKUX COETMHEHUH.

Ouznyeckue U XUMUYECKHE BJIeHUS. XUMHUECKas peakus 1 e€ Mpu3Haku. 3aKOH COXPAHEHUsI MacChl
BEIIEeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XUMHUYeCKUX peakiuii (CoeIMHEHMS], Pa3IOKEHHS,
3aMeIIeHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XUMHUYECKOW MOCYA0H, MpaBUiIaMH paboThl B 1abopatopuu U npuéMaMu oOpalieHus ¢
1a0opaTOpHBIM 000pyIOBaHUEM, U3YUEHUE U ONHMCAaHUE (PU3MUECKUX CBOWCTB 00pa3ll0B HEOPTaHUYECKUX
BElIeCTB, HaOoieHne pu3nyecKux (IUIaBJIeHnEe BOCKA, TassHUE JIb/1a, PACTUPAHKE caxapa B CTYIKE,
KHUIIEHUE U KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOPEHHE CBEYM, TPOKAJIMBAHNE MEAHOM IIPOBOJIOKH,
B3aMMOJICIICTBHE MeJla ¢ KHCIIOTOM) SIBJICHUH, HAOIIOeHHE U ONMCAaHNE IPU3HAKOB MPOTEKAHUS
XUMHUYECKHX Peakluil (pa3okeHne caxapa, B3auMoJIeiiCTBHE CEpHON KUCIIOTHI C XJIOPUAOM Oapus,



pasnoxenue ruapokcuaa meau (1) mpu narpeBanuu, B3aumoielicTBHE xese3a ¢ pactBopoM conid Meau (11),
U3y4eHHE CII0OCOO0B pa3ieNieH!s] CMECE: ¢ TOMOIIbIO0 MarHnuTa, QUIbTPOBaHKE, BhITapUBAHUE,
JUCTUIUIALMS, XpoMaTorpadusi, MpoBeICHHE OYUCTKH ITOBAPEHHOM COJIM, HAOJIIOICHHE U OITUCAHUE
pe3yabTaTOB MPOBEIECHHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MACCHI, CO3JaHue MOoJIeen
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaskHelilmue nmpeacTaBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razo. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocroe BeriecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoJie, pU3NYecKue U XMMHUUecKHe cBoicTBa (peakiuu ropenusi). Oxcunsl. [Ipumenenue
kucinopoaa. CrocoObl MOTyYeHHs KUCIOPOAa B JIAOOPATOPUH M IPOMBIIICHHOCTH. KpyroBopoT Kuciopoaa
B nipupoie. O30H — aIOTpOIHAs MOAU(DUKAIIHS KUCIOPOAA.

TennoBoii 3¢ (hexkT XUMUIECKOH peakuy, TEePMOXUMUYECKHE YPAaBHEHHUS, K30~ U SHIOTEPMUYECKUE
peakiuu. ToOmIMBO: yroias U MeTaH. 3arpsi3HEHNE BO3/lyXa, YyCUIICHHE TapHUKOBOro 3 dekTa, pa3pylieHue
030HOBOT0 CJIOSI.

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Boopoia B mpupojie, pu3nyecKkue 1 XuMHIEeCKHe
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI nmoayueHus. Kuciorel u comnu.

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BOJbl. Boga kak pactBoputesib. PactBopel. HackllieHHbIE M1 HEHACBIILICHHBIE
pacTBOpbl. PacTBOpUMOCTS BeliecTB B Boe. MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA
Bo/ibl. OcHOBaHUs. Pojib pacTBOpOB B IpUpO/JIE U B )KU3HU YesloBeKa. KpyroBopoT Bojbl B IpUpPO/IE.
3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJIHBIX BO/I.

Knaccudukanus neopranmyecknx coeaunenuit. Oxcuapl. Knaccnukamnus okcuaoB: coiaeodpasyomue
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa okcunoB. Gusnueckue u
XUMHYECKHE CBOMCTBA OKCUAOB. [lomyueHnue okcuIoB.

OcnoBanust. Knaccudukanus ocHOBaHMIA: MIENOYN U HEPACTBOpUMBIE ocHOBaHMs. HomeHknatypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. @u3ndeckie 1 XUMHUYECKHE CBOMCTBA KUCIIOT.
Psan akruBHoctu metamioB H. H. bekerosa. Ilosmyyenue Kucior.

Comu. Homenknarypa coneil. dusnuecknue u XuMudeckue cporcrsa coneil. [lomydyenue conei.
I'enernueckas cBA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/IeNIEHUE COepKaHHsl KUCIOpoa B BO3/lyXe, oJy4yeHue, cOOMpaHue, paclio3HaBaHUe U
U3y4eHHE CBOMCTB KUCIIOPO/1a, HAOIIOJCHHE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOAOM M YCIOBHUS
BO3HUKHOBEHUS U MPEKpalleHus ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCUJIOB U OIIMCAHUE UX
CBOWCTB, MOJIyueHHe, COOMpaHue, pacCliO3HABaHUE U U3YUYE€HHUE CBOICTB BO10po/ia (TOpeHue),
B3auMojieiicTBuE Bogopoa ¢ okcuaom meau (II) (Bo3amokHO ucnosib30BaHuE BUIEOMATEPHUAITIOB),
HaOJroIeHne 00pa3IoB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEN paCTBOPEHHUS BEILIECTB
C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEIEITEHHON MaCCOBOM JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aUMO/IEHICTBHE BOJIBI C METAJJIaMH (HATPHEM U KaJlbLiieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAlIOB), HCCIeA0BaHNEe 00pa3l0B HEOPraHNYECKUX BELIECTB Pa3IUYHbIX
KJIACCOB, HAOIIO/IEHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PACTBOPAX KUCIOT U HIEN0Ye, H3yueHUe
B3aumojieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJUIAMH, PEAKIIHil
HEUTpalu3aluu, NOJy4eHHEe HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE OJTHOTO METallla JPYTUM U3
pacTBOpa COJIM, pelIeHNE HKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHelme Ki1acchl HeOpraHNYECKUX
COCIMHEHUI».

Ilepuoauyecknii 3akoH u Ileprnoanueckas cucrema xuMuyeckux 3jiemenToB JI. M. Menaeneesa.
Crpoenne aroMoB. XuMHn4eckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBble NOMBITKY KJIaCCUPHUKAIIUN XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(IeoYHbIe U MIeTOYHO3EMENbHbBIE METAJUIbI, TaJIOTEHbI, HHEPTHBIE Ta3bl). DIeMEHTHI, KOTOpbIe 00pa3yroT
amM(OoTepHbIE OKCUABI U TUIAPOKCUIBI.

[Iepuonnueckuii 3akoH. [lepronnueckas cucrema xumuueckux 3iueMeHToB J[. . Menaeneesa.
KopoTtkonepuoanas u qmHHonepuoHas ¢opmel [leprnoaudeckoil CuCTEMbl XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. [leproael u rpynmnsl. @U3nuecKkuii CMBICT IOPSAKOBOTO HOMEPA, HOMEPOB IIEpHOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M3otomnbl. DnekTponsl. CTpOSHUE 3IEKTPOHHBIX 0007104eK
aToMOB MepBbIX 20 xumuyeckux 351emMeHToB [lepuoanueckoit cucremsl [. . MenaeneeBa. XapakTepucTuka
XAMHYECKOI0 3JIEMEHTA IO €ro MojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menaeneesa.



3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMHUYECKUX 3JI€MEHTOB, METAJUINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyIIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUYECKUX IEMEHTOB JJIsl Pa3BUTHS
Hayku U ipakTtuku. [. . MenneneeB — yu€HbIN U rpakJaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (OJIspHAs U HENOJISIpHAsl) CBA3b. DJIEKTPOOTPULIATEILHOCTE XUMUUECKUX
371eMeHTOB. MloHHas CBSI3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporieccsl okucnenus u
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAJJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPaMHU
KHCJIOT U I11EJI04€el, IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPHU U3yYEHUHN XUMHUH B 8 KJIacCe OCYIIECTBIIAETCS Yepes
UCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK U TOHATHH, SBISIOIIUXCS CHCTEMHBIMHU
JUTSL OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO0u1re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH ()aKT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(puKalus, IepuoAnYHOCTh, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHUE, MOJIETb,
SIBJICHUE.

®u3nKa: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUUYECKHH 3apsijI, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, T'a3, (U3NYecKue
BEJIMYMHBI, SMHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThI, 3BE371b1, COIHIIE.

buonorus: doTocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TTOPOIBI, OJIE3HBIE HCKOIIaeMbIE, TOILITUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHYeCKasi peakus

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snnemenToB . YI. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIuS,
KaJIbLUS U UX COEUHEHUN B COOTBETCTBUU C MOJIOXKEHUEM 3J1€MEHTOB B Ilepuoanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKOH CBSI3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCHMOCTh CBOUCTB
BEIIECTBA OT TUIA KPUCTAIIIMUYECKON PEIIETKU U BUA XUMHUUECKOHN CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIeCTB. XMMHUUECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlJacCaM HEOPraHUYECKUX COEIMHEHUN, FTeHETUUECKas CBA3b HEOPraHUYECKUX
BELIECTB.

Krnaccudukanus XuMHuecKux peakiyii 1o pa3JIndHbIM IpHU3HaKaM (110 YHUCITY U COCTaBY Y4aCTBYIOLIUX B
PEaKIMU BEIIECTB, [0 TEIIOBOMY 3((eKTy, IO U3MEHEHUIO CTETeHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB,
10 OOPaTUMOCTH, TI0 YYACTHUIO KaTaIn3aTopa). IK30- U SHIOTEPMHUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopocTu XuMHUYecKoil peakuuu. [lonarre 00 oOpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peakuusax. [IoHATHE O TOMOT€HHBIX U TeTeporeHHbIX peakiusx. [lonsrue o katanuse. [lonstue o
XUMHUYECKOM paBHOBecuU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIINH U MOJIOKEHNE
XUMHYECKOIO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHHE YpaBHEHUH OKUCIUTENTFHO-BOCCTAHOBUTENIBHBIX PEAKIMH ¢ HCIIOJIb30BaHHEM
METO/1a JIEKTPOHHOT0 OajaHca.

Teopus HEKTPOTUTHUECKOMN TUCCOIMALINN. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMAIMU BEUIECTB C Pa3IMUYHbIMU BHIaMU XUMHUUYECKOH cBsi3u. CTeneHb IMCCOLMALINN.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MpOTEKaHUS peakluii HOHHOTO 0OMeHa, MOJIHbIE  COKPaIEHHbIE
MOHHBIE ypaBHEHUs peakiuii. CBOHCTBa KUCIOT, OCHOBAHH U COJIeH B CBETE MpeACTaBIeHUH 00
AJIEKTPOJIUTUYECKON aucconuanui. KauecTBeHHbIEe peakiiuy Ha HOHBIL. [loHATHE O THIpoNIH3e COoen.
Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEJIIMUA KPUCTAITMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaJIoB (TpaduTa U ajamasa), CIIOKHBIX BELIECTB (XJI0pUIa HATPHs), UCCIICOBAaHUE 3aBUCUMOCTH



CKOPOCTH XUMHUYECKOM PeaklUy OT BO3ACHCTBHS Pa3IMYHbBIX (PaKTOPOB, UCCIIEIOBAHHE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEILECTB, MTPOIECCa AUCCOLUAIIMM KUCIIOT, 1esioueil U cosel (BO3MOXKHO
MCII0JIb30BaHUE BUAECO MaTEPUAIOB), IPOBEIECHUE OIBITOB, MIUIIOCTPUPYIOIINX IPU3HAKU IIPOTEKAHUS
peakiuiit HFoHHOTO oOMeHa (00pa3oBaHue OCaJKa, BhIIEIEHNE Ta3a, 00pa3oBaHKUE BOJIBI), OMBITOB,
WUTIOCTPUPYIOIINX IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuil (TrOpeHue, peakiuu
Pa3JIoKEHUs], COETUHEHNS ), PACIIO3HABAHUE HEOPraHUYECKUX BEIIECTB C IOMOILBIO KaYECTBEHHBIX PEAKIIUN
Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemera/ibl ¥ MX COeJUHEHUSA

OO01as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHMS ATOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMSL.
CrpoeHue u pu3nuecKue cBOMCTBA NPOCTHIX BEIIECTB — IAJION€HOB. XMMUYECKHUE CBOMCTBA HA IIpUMepe
XJIopa (B3aMMOJENCTBHE ¢ METAJUIAMU, HEMETaJlJIaMy, 1es109aMu). XJs1opoBoaopo. CossiHas KUCoTa,
XUMHUYECKHE CBOMCTBA, ITOJIy4eHHE, IPUMEHEHuE. [IelicTBre XJ10pa U XJI0pOBOAOPOJa HA OpraHU3M
yesoBeKa. BaxkHenme XJI0pu/ibl U UX HaXO0KJICHUE B IIPUPOJE.

OO0was xapakrepucTika 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHN
okucnenus. CTpoeHne U pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA M CEPbl. AJIIOTPOITHBIE
MOJIU(PHUKALMK KUCIOPOAa U cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBO0pO, CTpoeHUE, (PrU3UUYECKre U
XUMHUYECKHE cBoiicTBa. OKCHUIBI CEphl KaK MPEACTABUTENN KUCIOTHBIX OKCH10B. CepHas KUCIIOTa,
¢u3nUeckre U XMMUYECKHE CBOMCTBA (00IIMe Kak MIPEeCTaBUTEIN KJlacca KUCIIOT U cenuduyeckue).
XVMHYECKUE PEeaKIIUH, JIeXkKAIIUe B OCHOBE IPOMBIIIJIEHHOI'O CII0C00A MOJIy4€HUs CEPHON KUCIIOTHI.
[Tpumenenue cepHoit KucioTbl. Conu cepHON KUCIIOTHI, KAUECTBEHHAs peakus Ha Cylb(aT-uoH.
Haxoxnenue ceprl 1 €€ coeqMHEHUH B IpUpoJe. XMMUYECKOE 3arpsi3HEHUE OKPYKArOLIEH CPeJIbl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOObI €TI0
IPEIOTBPALLCHUS.

OO011ast xapakTepucTHKa 371eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIIeHHs. A30T, pacClipOCTpaHEeHUE B MPHUPOJIE, (pr3nueckre u XuMU4eckne cBoicTBa. KpyroBopor azora B
npupoze. AMMHaK, ero pU3nuecKue U XMMUYeCKHUe CBOMCTBA, IOJdydeHue U npuMeHeHune. Cou aMMOHHS,
uXx (pU3NYEeCKHe U XUMHUYECKUE CBOICTBA, MpUMeHeHue. KadecTBeHHas peakiys Ha HOHBI aMMOHUS. A30THas
KUCIIO0Ta, e€ MojlyyeHue, GU3n4ecKue 1 XMMUYECKHe CBOMCTBA (001I1e Kak MTPeICTaBUTENs Kilacca KUCIOT U
cnenuguueckue). Mcnonab3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX Y100pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpeibl COEMHEHUAMH a30Ta (KUCIOTHbIE JJOXK/IU, 3arpsi3HEHNEe
BO3/1yXa, 04BbI U BOJI0EMOB). Docdop, annorpornHbie MoauduKkanuu gocdopa, prusnueckue u XUMHYECKUE
cBoiictBa. Okcup pocdopa (V) u dochopHas kucnora, pusnyeckue 1 XMUMHUUECKHE CBOMCTBA, TOJIYUYEHHUE.
Ucnonb3oBanue pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OOm1as xapakrepucTika 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHN
OKUCJIEHUA. YTIEepo, aJlIOTPONHbIE MOAU(UKALINU, pACIPOCTPAHEHUE B IPUPOJIE, PU3NUECKHE U
XUMHYecKHe cBoiicTBa. AncopOuus. KpyroBopot yriepoaa B npupojie. OKcusl yriepoaa, ux puzndeckue
U XUMHUYECKHE CBOWMCTBA, AEWCTBHE HA )KUBbIE OPTaHU3MBbl, TOJIYYEHHE U IPUMEHEHNE. JKOJIOIHUeCKHe
po0JeMbl, CBA3aHHBIE ¢ OKCUAOM yriaeposa (IV), runoresa riio0anbHOro NOTEIUICHUs KIMMaTa,
NapHUKOBBIN 3P PeKT. YrosbHas KUCI0Ta U €€ COJIU, UX (PrU3HUecKre U XUMUYECKHE CBOMCTBA, OJIy4eHUE U
npuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-MOHBL. Vcnonb30BaHne KapOOHATOB B OBITY, METUIIMHE,
MPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbBIE MOHATHUS 00 OPraHUMYECKHX BEIECTBAX KaK O COCMHEHUAX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, 3TaHOJI, IIIUIEPUH, YKCyCcHas KucioTa). [IpupoiHble HCTOUHUKH YTI€BOIOPOAOB (Yrodb,
HPUPOIHBIH ra3, He(Th), IPOAYKTHI UX MepepadboTKu (OEH3HMH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaxX, OeJIKax, yriaeBoiax — U UX POJIH B JKU3HU YEJIOBEKA.
MarepuanbHOE €EAMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COECAUHEHHH.

Kpewmuuii, ero pusnueckue u XuMu4yeckue CBOMCTBA, oiyuyeHue u npumeHenune. CoeAMHEHNUs KpEMHUS B
npupoze. Obue npeacraiaenus o6 okcuae kpemuus (IV) u kpemuneBoii kucnore. CUIMKATHL, UX
HCIIOJIb30BaHuE B OBITY, B IPOMBILUIEHHOCTH. BaxkHel1e cTpouTeNnbHbIE MaTepHalibl: KEpaMuKa, CTEKJIO,
LIEMEHT, O€TOH, kene300eToH. [IpoGieMbl 6e30MacHOr0 MCIOJIb30BAaHMSI CTPOUTEIBHBIX MaTepPHAJIOB B
MTOBCEJHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0Opa3loB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IPOBEACHNE KaUeCTBEHHBIX
peaKxIuii Ha XJIOPUI-UOHBI U HAOIIOACHNE PU3HAKOB UX MPOTEKAHMS, OTIBITHI, OTpaXKaromye GU3NIEeCKue 1
XMMHUYECKHE CBOMCTBA raJlOT€HOB U UX COECAMHEHUH (BO3MOXHO UCIIOJIb30BaHHE BUEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3IaMu XJIOPHIOB (TaJOreHUIOB), 03HAKOMIICHHE C 00pa3laMu cepbl U eé



COCAMHEHUSMH (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOCHHE ITpoIiecca 00y TUBaHUS
caxapa noJ JIeMCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOThI, NU3yYCHUE XUMUYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEICHUE KAaUECTBEHHON PeaklUy Ha CyIb(paT-uoH U HaOIro1eH!Ee
MpU3HaKa e€ MPOTEKaHMs, 03HAKOMJICHUE C (PU3NUECKHUMH CBOMCTBAMH a30Ta, hochopa U UX COCTUHECHHM
(BO3MO’KHO MCIOJIH30BAHNE BHICOMATEPUANIOB), 00pa3iaMu a30THHIX U (ochOopHBIX yaoOpeHuil,
noJlyueHue, coonpanue, pacro3HaBaHle U U3y4eHHUE CBOICTB aMMHUaKa, IPOBE/ICHUE KaUeCTBEHHBIX
peakiuii Ha MIOH aMMOHUS U PocdaT-noH U U3ydeHHE PU3HAKOB UX MPOTEKAHUS, B3aUMO/ICHCTBHE
KOHIIEHTPUPOBAHHOI a30THOI KUCIIOTHI C MEIbI0 (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUAJIOB), H3yUYEeHUE
MoJIeNiel KpUCTAJUTMYECKUX PEeHIETOK anmasa, rpaduTa, QyuiepeHa, 03HaKOMIICHHE ¢ TIPOLIECCOM a/IcopOonuu
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTHUBOras3a, MoIy4eHue, COOupaHue,
pacro3HaBaHHe U U3yYCHHUE CBONCTB YTIICKUCIIOTO ra3a, MPOBEACHNE KAUeCTBEHHBIX PEaKLnii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yYEHUE IPU3HAKOB UX MIPOTEKaHUs1, 03HAKOMJICHHE C IPOAYKIMENH CUIUKATHON
IIPOMBIIIIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelre HeMeTaibl ¥ UX
COECIMHEHUS».

MeTta/libl M MX COeTUHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHUHU UX TOJIOKEHHUS B
[lepuoauueckoii cucteme xumuueckux aieMeHToB /1. V1. MenzaeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTajinueckas CBA3b U METAJUNINYECKAs] KPUCTAIUIMYECKAs pEIETKA. DIEKTPOXUMUYECKUN P
HanpsDKeHUH MeTaioB. OU3NUECKUe U XUMUYECKHE CBOMCTBA MeTaIIOB. OOIIHe CriocO0bI MOTyYeHHS
MeTaisioB. [ToHsATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CrutaBsl (cTamb,
YYT'YH, JIOPATIOMUHHNA, OpOH3a) U X TPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

IIlenounble MeTaibl: osoxeHue B [lepruonnueckon cucreme xumuueckux aemeHToB /. . Menaeneesa,
CTPOEHHE UX aTOMOB, HAXOK/JEHHE B Npupoze. Pu3ndyeckue 1 XMMUUECKHE CBOICTBA (Ha IpUMeEpe HaTpus U
kanusi). OKCHJIbI U TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne meaoyHbIX METaJIOB U UX COSAMHEHUN.
[IlenoyHO3eMENbHBIE METAJUIBI MArHUN M KaJIbLIHIi: TIOJIO)KEHHE B [leproauyeckoil cucTeMe XUMUYECKHX
snemenToB /J[. . MenneneeBa, cTpoeHue X aTOMOB, HaXxoJeHue B npupojae. dusnueckue u XuMudeckue
CBOICTBa MarHus M Kanblius. BaxkHeiye coequHeHus Kaiablust (OKCUJ, TUAPOKCU, cosin). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmomuHuit: monoxenue B [leproanueckoit cucreme xumudeckux anementoB [1. 1. MennaeneeBa, crpoeHune
aToma, HaXxoXXJieHue B pupojae. dusznueckre 1 XuMHUUECKUE CBOICTBA almtoMUHUA. AM(DOTEpHBIE CBOICTBA
OKCHJIa U THJIPOKCHJIA AIIFOMUHHSL.

Keneszo: nonoxenue B [lepnoauueckoii cucreme xumudeckux aeMeHToB [I. 1I. Menneneesa, ctpoeHue
aToMa, HaxoKJieHue B npupoje. Puznueckrue 1 XuMUYecKre CBOMCTBA xkele3a. OKCUIbl, THIAPOKCHUIBI U
conu xene3a (II) u xenesa (III), ux coctas, cBOWCTBA U TOTyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy MEeTaJIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBAMH, U3yUEHHE PE3YIbTATOB
KOPPO3UH METAILTOB (BO3MOKHO UCTIOIB30BAHKUE BUACOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOACHCTBUS
OKCH/JIa KaJIbIIUSI U HATPHS ¢ BOJIOM (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HCCIIEJOBAHNE CBOMCTB
XKECTKOM BOJIBI, TIPOIIECCAa TOPEHUS JKeJe3a B KUCIOPO/e (BOZMOKHO UCIIOJIb30BaHNE BUAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMIl HAa MOHBI: MAarHus, KaJblus, A JFOMUHUS, LIMHKA, >kene3a (II)
u xenesa (I1I), menu (I1), HaGroaeHME W ONTMCAHKE TTPOIIECCOB OKPAITMBAHMS TUIAMEHH HOHAMU HATPUS,
KaJIMs U KanbLus (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB
TUIPOKCHUIA aTIOMUHUS U TUAPOKCUAA LIMHKA, PEeIIEHUE SKCIIEpUMEHTANIBHBIX 33/]1a4 10 TeMe «Baxueinme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyKaouas cpeaa

BewecTBa 1 Marepuaisl B IOBCEAHEBHOM XKU3HU UeloBeKa. be3omnacHoe UCIoib30BaHUE BELIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBas moMoIb PH XUMUYECKUX 05KOT'aX M OTPABIICHUSX.

XVMHYECKOE 3arpsI3HEHUE OKPYIKaIOLIEN cpebl (IpeaebHast JOMYCTUMAasi KOHIIEHTPALMsl BELLECTB, J1ajee —
[TAK). Ponb xumMum B perieHnH 3K0JIOTMUECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MaTepUAIIbI).
Mesicnpeomemmuuie céazu

Peanuzanus MexXnpeIMETHBIX CBSA3€M NpU U3yYEHUN XUMUU B 9 Kilacce OCYIECTBIISIETCS Yepes
UCTIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHATUHN, TaK W MOHSATHMA, SBISIONUXCS CUCTEMHBIMU
JUISl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.



OO01m11e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HAOII0IEHUE, SIKCIIEPUMEHT, MOAEINPOBAHNE, U3MEPEHHE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIH 3()(hEKT, TEXHOIOTUSI, MATEPUAIIBI.

dusmka: Matepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOIIbl, PAJOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUUYECKHM 3apsijl, MPOBOIHUKH, IOTYIPOBOIHUKH, TUIICKTPUKHU, POTOIIEMEHT, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTANINUECKas peIIETKa,
CIIaBbl, PU3NYECKUE BEIIMYMHBI, €AUHUIIBI H3MEPEHHSI, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3 MBI,
Connue.

Buonorus: porocuntes, apixanue, ouochepa, sxocucrema, munepanbubie ynoopenus, INIAHUPYEMBIE
PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBULIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTHTAIOTCS B XOI€
00y4YeHMsI XMMHUHU B €IMHCTBE y4eOHOM U BOCIIUTATEIbHOHN J1€ATELHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMH POCCHMCKMMU COLMOKYIIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, IPUHATHIMU
B 00ILIECTBE MTPaBUJIaMHM ¥ HOPMAMHU IIOBEJIEHUS U CIIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPa3BUTHS
U COIMATTN3AIH 00yYarOIIUXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIUXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMI U PACIIMPEHHE OTIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCITUTAHUSL:

LIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HAyYHOMY HaCIlIeAUIO,
NOHWMAaHHS 3HAYCHUSI XUMUYECKOW HAyKH B )KM3HH COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEPHOM MH(OpMaIel o nepeoBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa M OOIIECTBA;

2) rpaXKTaHCKOT'O BOCITUTAHHS:

IPECTaBICHUS O COLMAIBHBIX HOPMAaX U MPaBUJIAX MEXINYHOCTHBIX OTHOUICHUH B KOJUIEKTUBE,
KOMMYHHKaTHUBHON KOMIETEHTHOCTH B OOLIIECTBEHHO NOJIE3HOM, yueOHOHUCCIIE0BaTEIbCKON, TBOPUECKON 1
JPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM JEATEIBHOCTH IPH BBITIOJTHEHUH
y4eOHBIX, TO3HABATEIbHBIX 33/]1a4, BBIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3aHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO ¥ B3aMMOTIOMOIIH B ITPOIECCE ATOH YyIeOHOH e TebHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIIMU HPAaBCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBHIA MOCTYIIKOB;

3) LEHHOCTH HAYyYHOTO MTO3HAHMS:

MHUPOBO33PEHYECKHE TIPEJICTABICHHUS O BEIIECTBE U XMMUYECKON PEaKIii, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIONINE OCHOBY JUIsl TIOHUMAHUS CYIIHOCTH Hay4YHOU
KapTUHBI MUPA, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBI, B3aHMOCBSI35X
YeJI0BeKa ¢ MPUPOAHOM cpeloi, O poJIi XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA TIOJyYeHNE HOBBIX 3HAHUW 110 XUMHHU, HEOOXOIUMBIE IS
00BsICHEHUS Ha0JII0/JaeMbIX IIPOLIECCOB U SIBJICHUH, T03HABATEIbHOM, HH(OPMAIIMOHHON U YUTATENbCKOM
KYJBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTENBHOM PabOTHI ¢ y4eOHBIMU TEKCTaMH, CITPABOYHOM
JUTEPATypPO, JOCTYIHBIMH TEXHUYECKUMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEepec K 00y4eHHUI0 U TO3HAHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHMUIo,
IPOEKTHON M UCCIIE0BATENBCKON JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS
00y4eHus B JaTbHEHIIIEM;

4) popMupOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HAHME [IEHHOCTH YXKU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3/TOPOBBIH
00pa3 KU3HU, OCO3HAHKE MOCIEICTBUI U HETIPUATHE BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS alKoros,
HapKOTHKOB, KYPEHHUs), HEOOXOAUMOCTH COOJII0/IEHUS TIPaBUII 0€30MacCHOCTH IIPU 0OpaIlleHUH C
XUMHUYECKHMH BEIIECTBAaMH B OBITY M peaibHOU )KU3HHU;

5) Tpy10BOTr0 BOCITUTAHUS:

UMHTEpEC K MPAKTUYECKOMY U3yUEHHIO podeccuil U Tpya pa3aInyHOro poja, yBaXKeHue K Tpyay U
pe3yabTaTaM TPYyJOBOH EATEIbHOCTH, B TOM YHCIIE HA OCHOBE PUMEHEHUS NIPEIMETHBIX 3HAHUH 10
XUMHHU, OCO3HAHHBINA BBIOOP MHIUBHUYaIbHON TPACKTOPUU MIPOJOIDKEHUS 00Pa30BaHUs ¢ yUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MMOTPEOHOCTEN, YCIIETHON



po(hecCHOHATLHOM e TEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aalTUPOBATHLCS B
pod)eCCHOHAIBHOMN CpeJie;

6) 3KOJIOrHYECKOr0 BOCITUTAHHS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHHE K MMPUPOJIe KaK UCTOUYHUKY KU3HHU Ha 3eMJjie, OCHOBE €&
CYIIIECTBOBAHMSI, TOHUMAHKE [IEHHOCTHU 3/I0POBOTO U O€30MacHOro o0pa3a KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
MpaBuJI OE30MMACHOTO TIOBEICHUS IPpU PabOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 30POBBIO
1 JKU3HM JTIOACH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOTyYaeMbIe TPY U3YUYCHUN XUMHH, IJIs PEIICHUS 3aa4, CBSI3aHHBIX C
OKpY>Karollel MpUpOIHON CPEeI0i, 1JIsl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM KYJIbTYPbl, OCO3HAHUS
I00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX PEIIeHUs TOCPEICTBOM METOJIOB XUMUH,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pYKOBOJICTBOBATHCS UM B ITO3HABATEIbHOM, KOMMYHUKATUBHON U
COLIMAJIbHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocTaBe MeTanpeMeTHBIX pe3yIbTaTOB BRIICSIOT 3HAYMMBIC JIJ1s1 (POPMHUPOBAHMSI MUPOBO33PEHUS
oOIIeHayYHbIE TIOHATHUS (3aKOH, TEOPHS, TPHUHIIUIL, TUTIOTE3a, (PAKT, cCHCTEMA, TPOIIECC, IKCTICPUMEHT H
JPyToe. ), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETaxX U MO3BOJIAIOT Ha OCHOBE
3HAHWUI U3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABIICHUE O [IEJIOCTHOW HAYYHOU KapTUHE MHPA, U
YHHUBEpCcalbHbIEe yueOHbIE NeHCcTBUS (TT03HABaTeNbHbIE, KOMMYHUKATUBHbBIC, PErYJISTUBHBIC), KOTOPHIE
obOecrieunBarOT POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEILHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO
yueOHOI JesITeNbHOCTH.

[To3naBaTeNbHBIE YHUBEPCAIBHBIE YUeOHbIC ACHCTBUS

bazoBbie mornveckue AeMCTBUS:

YMEHHSI UCII0JIb30BAaTh MPUEMBI JIOTHUECKOTO MBILIUICHHUS ITPU OCBOCHUH 3HAHUIA: PACKPBIBATH CMBICT
XUMHUYECKHUX TIOHATUH (BBIICIATH X XapaKTePHbIC TPU3HAKU, YCTAaHABIMBATH B3AUMOCBSI3b C IPYTUMHU
MOHSITHUSIMH ), UCTIOJIH30BATh MOHATHUS JJIs1 O0BSICHEHHSI OTACNIBHBIX ()aKTOB U SIBICHUN, BEIOUPATh OCHOBAHUS
U KPUTEPHUH JIUTS KIIacCH(PUKAITUN XUMUISCKUX BEIIECTB H XUMUICCKUX PEAKINi, YCTAHABIINBATh TPHIUHHO-
CJIEJICTBEHHBIE CBS3H MEXKAY OOBEKTAMU U3YUEHUs, CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHAYKTUBHEIE,
JIeTyKTHBHBIE, TI0 aHAJIOTHH ), IeTaTh BHIBOABI M 3aKIIOUCHUS;

YMEHHE MPUMEHSTH B MPoIlecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METaPEeIMETHBIE), CAMBOJIHYECKHE
(3HAKOBBIE) MOJIETTH, UCTIOIB3yEMbIE B XHMUH, TPEOOPA30BHIBATH IIMPOKO MPUMEHSIEMbIE B XHMHU
MoOJIeJIbHbIE TIPEJICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ dJIEMEHTa), XUMHUYeCcKasi (opMyJia U ypaBHEHUE
XUMHYECKON PeaKkIuy — P pEIIeHUH yueOHO-TT03HABATEIBHBIX 33/1a4, C YUETOM 3TUX MOJICITBHBIX
MPEJICTaBICHUI BBISBIATH M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKH U3y4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB U XUMUIECKUX PEAKIIHiA, BBISABISATH OOIIME 3aKOHOMEPHOCTH, IPUIUHHO-
CJIEICTBEHHBIE CBS3H U MMPOTUBOPEUUS B U3yUaEMbIX MPOIECCaX U SBICHUSIX.

bazoBrbIe riccienoBaTenbCKIe JeHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHMSI, 8 TAKXKE B KAUeCTBE
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUTIOTE3HI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;
npruoOpeTeHue onbITa Mo UIAHUPOBAHUIO, OPraHU3ALMU U TPOBEICHUIO YICHUYECKHX dKCIIEPUMEHTOB,
yMEHHUE Ha0III0IaTh 3a XOJ0M IPOIIEeCcca, CAMOCTOSTEIEHO ITPOTHO3UPOBATH €ro pe3ylbTart, (hOpMYITHpPOBATh
0000I111eHHUs ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH OTUET O
poJieslaHHOM pabdoTe.

Pabora ¢ unpopmanueii:

yYMEHHUE BBIOMPATh, aHATU3UPOBATh W UHTEPIPETHPOBATH HHPOPMAITUIO pa3IMYHBIX BHIIOB U (OPM
MPEJICTaBICHUS, TTOyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-MIOMYJISIPHAS TUTepaTypa XUMHUYECKOTO
CoJIepKaHusl, CIIPABOYHBIE TOCOOHS, pecypchl IHTepHEeTa), KpUTUYECKH OIICHUBATH TIPOTUBOPEYHBYIO H
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MMPUMEHATH Pa3IMuHbIe METOJIBI U 3aIIPOCHI TIPH IOMCKE W 0TOOpe HHPOPMALIAN U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BHITIOIHEHUSI yYEOHBIX U TO3HABATENbHBIX 33/1a4
OTpeeIEHHOTO THIIA, PUOOPETEHNE OMBITa B 00IACTH MCTIOIb30BaHUs HH(OPMAITHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIIA/ICHUE KYJIbTYPOIl aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TTIOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeICcTaBICHUS HHPOPMAIIH U



WLTIOCTPUPOBATH pelIaeMble 3aa4i HECIOKHBIMU CXEMaMU, TuarpaMMaMu, IPYruMu popmMamu rpaduku U
UX KOMOHMHAIMSIMU;

YMEHHE MCIOJIb30BaTh U aHAIM3UPOBATH B MPOIIecce yUeOHOH U HCCIeI0BATEIbCKOM NeTEIIbHOCTH
MH(GOPMALIMIO O BIUSAHUN IPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY>Karolle NPUPOIHON CPEBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHUS 33/1aBaTh BOIIPOCHI (B X0JI€ TUaJIora U (WJIM) TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOM TEMBI,
(GopMynHpOBaTh CBOU MPEATIOKEHHU OTHOCUTENBHO BBINOJIHEHUS NPEII0KEHHON 3a1auu;

YMEHUS MPEICTABIATH OTYYCHHBIE PE3YIIbTAaThl IO3HABATEIBHOMN IEATEIBHOCTH B YCTHBIX M MTUCHMEHHBIX
TEKCTax; AeaTh IPE3eHTALUIO PE3YIbTaTOB BHINOJIHEHUS XUMHUUECKOT0 SKCIIEpUMEHTa (J1a00paTOPHOIo
OTIBITA, JTAOOPATOPHON PAOOTHI O UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

yYMEeHUs y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON U UCCIIE0BATEIIbCKOM
JeSITeILHOCTH MIPU PELICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4ETa OOIIMX MHTEPECOB U COrTIAaCOBAHUS
no3unui (00cyxaeHns, 0OMEH MHEHUSAMH, «MO3TOBbIE IITYPMbI», KOOPJUHALIUS COBMECTHBIX ACHCTBUIH,
OTIpeieIeHNe KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHITIOJTHEHHOW PaOOTHI U IpyTHE).

PerynstuBHble yHUBEpCaIbHbIC yUeOHbBIC NEHCTBUS:

YMEHHUE CaMOCTOSITEIIbHO OTPEIEIIATh eI JACSITeIIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U
pu HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESITENbHOCTD, BBIOMpATh Harboee 3EeKTUBHBIE CTIOCOOBI
petieHust yueOHBIX U MMO3HABATEIIbHBIX 33]1a4, CAMOCTOSITEILHO COCTABIISATh MU KOPPEKTUPOBATH
MPEJIOKEHHBINA AITOPUTM JICHCTBUI MPU BHIMOJIHEHUH 3a/IaHUH C Y4ETOM MOJTY4YeHHsI HOBBIX 3HaHUN 00
M3y4aeMbIX 00bEKTaX — BEUIECTBAX M PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOTO PE3yJbTaTa
3asIBJICHHOM 11e7TH, YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUU 3aJJaHUM.

IMPEAMETHBIE PE3VYJIbTATHI

B coctaBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aTETLHOTO COIEP KaHUS, YCTAHOBICHHOTO TaHHOU
dbenepanbHOl paboyeit mporpaMMoN, BBIICNISIOT: OCBOCHHBIE 00yUYaIONIMMHUCS HAyYHBIE 3HAHUS, YMEHUS U
CIocoObI IeCTBUMN, cielMPHUecKUe I MPeIMETHOM 001acTH « XUMUS», BUIBI ASSITENLHOCTH IO
MOJIYYSHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETALUU, TPEOOPaA30BAHUIO U IPUMEHEHHIO B PA3JIMUHBIX YYCOHBIX
Y HOBBIX CUTYyaIUsX.

K xon1ty 00yuenus B 8 kiiacce mpeIMETHbIE PE3YIbTaThl HA 0230BOM YPOBHE JTOJDKHBI OTPakaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHUI:

PacCKpbIBAaTh CMBICT OCHOBHBIX XUMHUUYECKHX TOHSATUI: aTOM, MOJIEKYJla, XHMUUYECKHI 2JIEMEHT, TPOCTOE
BEIIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJJHOPO/IHAS U HEOJHOPO IHAS ), BAIEHTHOCTh, OTHOCUTENbHAS
aTOMHAas ¥ MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsI Macca, MaccoBast J0JIs
XUMHYECKOT0 DJIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKHCIICHHSI, XUMAYECKas peaKIlus, KJIacCU(UKAIUS PEAKIINA: peaKIInu
COCTMHEHUS, PEaKIIUU PA3JI0KEHUS, PEAKINH 3aMEeIleHuUs], peakiiui 0OMeHa, 9K30- 1 SHAOTEPMHUUECKUE
peakiuu, TerIoBoi 3G (HEeKT peakiuu, APo aToMa, FIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTaNTb, PATUyC
aToma, XMMHUYEeCKasl CBs3b, MOJSIPHAs U HEMOJIAPHAsi KOBAJICHTHAs CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHHOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IPOLIEHTHASI KOHIICHTPAIHsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3AaUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHATH 3TU MOHATHUS NPU ONHCAHUN
BEILIECTB U UX IPEBPALLECHU;

UCIOJIF30BaTh XUMHUUYECKYIO) CHMBOJIHUKY ISl COCTaBICHHs (POPMYJT BEIIECTB U yPaBHEHUI XUMUYECKUX
peaKiuit;

OTIpEICIIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX, CTETIEHb OKUCIICHHUS YJIEMEHTOB B
OMHAPHBIX COCTMHECHHSIX, TPUHAIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUH TT0 opMyIiaMm,
BUJI XUMUYECKOH CBSI3M (KOBAJICHTHAs! U HIOHHAsI) B HEOPTaHUUYECKUX COCAMHEHUSX;

packpsiBaTh cMbici [leproanueckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTPUPOBATh MIOHUMaHUE
MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT UX MOJIOKEHUA B [lepuoanyeckoit
CHUCTEME, 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOrajpo;



OIMCHIBATH M XapaKTepU30BaTh TabIuunyto popmy [leproanyeckoit cuCTEMbl XUMUYECKUX JIEMEHTOB:
pas3nuuaTh MOHATHUS «TJIaBHas nmoarpynna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
OoJbIIINE TEPUO/IbI, COOTHOCHTH 0003HAYCHHSI, KOTOphIe UMeroTcs B Tabnuue «llepuoanyeckas cucrema
xummuueckux sneMeHToB [I. 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sSapa, 0011ee YHCII0 JIEKTPOHOB U paclpeie]ieHue uX 1o
3IEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMUYECKHUE SJIEMEHTHI, HEOPraHMUECKUE BEUIECTBA, XUMUUECKUE PEaKiy (110 YUCITY U
COCTaBY y4YacCTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEIIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIACCOB, OJITBEPKas
OIKMCaHUE IPUMEPaAMH MOJIEKYISPHBIX YPABHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUA;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUE€CTBEHHOT'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAILlEHUH B Pa3IMYHbIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JTOJK0 XUMHUYECKOTO
3JIeMeHTa 1o (hopMyIie COeIMHEHN s, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO
YPaBHEHHIO XUMHUYECKON peaKIuy;

MPUMEHSTHh OCHOBHBIE ONEPALMU MBICTUTENILHOM JIeSATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHHE,
CHCTEMaTH3aINI0, KIacCU(UKAIUIO, BHIIBICHNE IPHUYNHHO-CIICACTBEHHBIX CBA3EH — JUI U3y4EHHSI CBOICTB
BEIIECTB U XMMHUYECKHUX PEaKIIUii, ECTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOII0/IEHUE, U3MEPEHUE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CJIeIOBATh MPaBUJIaM IOJIb30BAHMS XUMHUYECKON TTOCYI0H 1 TaOOPaTOpPHBIM 000PYI0BAHUEM, & TAKKE
npaBuiIaM OOPAIICHHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH T10 BBITIOJTHEHHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJTYYSHHUIO U COOUPaHUIO Ta3000pa3HbIX BEUIeCTB (BOJAOPOa U KHCIOPOaa),
IPUTOTOBIICHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J0JIeH PaCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH U
MPOBOJAUTH XMMHYECKHE YKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT C TIOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTaiert, METUIOPAHK U IPYTHE).

K xoH1y 00yuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

PAaCKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATUNA: XUMAYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIA, NOH, KaTHOH,
aHUOH, IPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb
OKHCJICHUS, XUMUYECKasl PEaKIIHsl, XUMUUECKasl CBSI3b, TEIIOBON A (EKT peaKkiuu, MOJIb, MOJIAPHBIA 00BEM,
pacTBOp, IAEKTPOIUTHI, HEATEKTPOIMUTHI, HIEKTPOIIMTUUECKAs TUCCOLUALIHS, PEAKLIUH MIOHHOTO OOMEHa,
KaTajau3aTop, XMMUYECKOE pPaBHOBECHE, 00OpaTUMBbIe U HEOOpaTUMbIE pEeaKLIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUECKas CBA3b (KOBAJICHTHAsI, NIOHHAs!, METAJNINYECKas ), KpUCTAIINYECKasl periéTka,
KOPpO3Usl METAJIJIOB, CIUIABbI, CKOPOCTh XUMUYECKON PEaKIMH, IPEIeIbHO AonycTuMas koHueHTpanus [TJIK
BEILIECTBA;

WUJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUNA U IIPUMEHSATH 3TH IIOHATUS IIPU ONMCAHUU
BEILECTB U UX IPEBPALLECHU;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY Il COCTaBJIEHUS (OPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKHX
peaKiuit;

OIIPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO
COCTaBa, MPUHAJUIEKHOCTD BEILECTB K ONpPeAeIEHHOMY KJIacCy COEAMHEHUH 10 popMysiam, BUJI XUMHUECKON
CBsI3U (KOBaJICHTHAs, NOHHAs, METAJJIMUECKAs) B HEOPTaHUUECKUX COCTUHEHUSX, 3apsi/l HOHA 110
XUMHUYECKOH opMyIie, XapaKkTep Cpelibl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX COETMHEHUN, THUIT
KPUCTAJUIMYECKOU pEeIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbici [lepronndeckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAaHHUE:
OTMCBIBATh M XapaKTepru30oBaTh Tabauunyto Gopmy [leproandyeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB!
pa3nuyaTh MOHITHS «TJaBHas noarpynna (A-rpymnmna)» u «rmoboynas noarpymnmna (b-rpymma)y», Maisie u
OoJIbIIIME TEPUO/IbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabIHIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsij sijipa, 001ee 4nucio
JJIEKTPOHOB U PACHPEIeNICHHE UX MO ANEKTPOHHBIM CIIOSIM), OOBACHATH 0OIIIEe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIUHEHUN B IIpEeIax MaiblX MIEPHOJOB U INIABHBIX MOATPYII C
Y4E€TOM CTPOCHHUS UX ATOMOB;



KIIACCU(UITUPOBATH XUMUYIECKUE ITIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUECKUE PEAKIINH (IO YUCITY U
COCTaBY y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (eKTy, o N3MEHEHHIO CTETICHEH OKHUCIICHUS
XUMHYECKHUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHME U CTICIU(PUICCKUEC XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIIECTB, MTOATBEPK/1asi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIii;

COCTaBIISITh YPaBHEHUS DJIEKTPOIUTHICCKOMN JUCCOIMAIMH KHICIIOT, IIEJI0YeH U COJICH, TTOJIHBIC U
COKpaIIEHHbIC YPABHEHUS pPeaKIuii HOHHOTO OOMEHa, YPaBHEHHSI PEAKIIHiA, ITOATBEPIKIAFOIINX
CYIIIECTBOBAHKE TCHETHUECKOM CBSI3U MEX]y BEIIECTBAMU PA3INIHBIX KITACCOB;

PacKpBIBAaTh CYIIHOCTHh OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHHSI
AJIEKTPOHHOTO OallaHCa 3TUX PEaKIINi;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHSI, BO3MOXXHOCTH IPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYEO MAcChl BEIIECTB, MACCOBYIO JTOJF0 XUMUYECKOTO
aJIeMeHTa 1o (opMyJie COSTMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110
YPaBHEHHIO XUMHUYECKOW PEaKIIny;

coOroaTh MpaBuIIa MOJIb30BAHUS XMMHUYECKOH TIOCY10i 1 T1a00paTOpHBIM 000pYIOBAHUEM, & TAKIKE
npaBuiia OOpaIeHHs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMHE T10 BBITIOJHEHHUIO JIA00OPATOPHBIX
XUMHUYECKHX OIBITOB IO IMOTYYCHHIO B COOMPaHUIO Ta3000pa3HbBIX BENIECTB (aMMHUAaKa U YTIICKUCIIOTO Ta3a);
NIPOBOJIUTH PEAKIIMH, IIOATBEPKIAIOIINE KAaUECTBECHHBIN COCTAB Pa3IMYHBIX BELICCTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OPOMUI-, HOTUI-, KapOoHAT-, (hocdaT-, CHIIUKAT-, CYIb(aT-, THIPOKCH/I-UOHBHI,
KaTHOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJLIOB, IIPUCYTCTBYIOIIME B BOIHBIX PACTBOPAX HEOPTAHUYCCKHUX
BEIIICCTB; MPUMEHSITH OCHOBHBIC OTICPAIIUU MBICITHTEIHLHON JCSITSILHOCTH — aHAJIU3 U CHHTE3, CPaBHEHUE,
000011IeHIE, CUCTEeMAaTH3AIIHMIO, BBISIBICHUE TPHYMHHO-CIICICTBCHHBIX CBSA3EH — JIJIsl H3y4YCHUSI CBOKCTB
BEICCTB U XMMHUYCCKHUX PEAKIIHiA, ECTCCTBCHHO-HAYYHBIC METOIbI TO3HAHUS — HAOIII0ICHUE, H3MEPEHUE,
MOJICITUPOBAHKE, IKCIICPUMEHT (peaibHbINA M MBICJICHHBIH ).

MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MEHEPAIIbl, TOPHBIC TIOPOJIbI, TOJIE3HBIC UCKOMIAEMbIE, TOTLTURO,
BOJIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3aesioB U TeM Kotrpo Tpakcr (unpoBbIe)
n/ NporpamMmbl Bcero abubie ' o0pasoBaTe/IbHbIE
paboTsI paﬁOT]’I ec
In pecypcnl
Paszgea 1. [lepBoHavaibHbIe XUMHYECKHE TIOHATHUSA
XuMusa — BakHast 00J1acThb . o
o bubmnoreka IJOK
11 €CTECTBO3HAHMS U IIPAKTUYECKOU 3) 0 2 https://m.edsoo.ru/7f41837¢
JIESITEIILHOCTH YeJI0BEKa
bubanoreka [JOK
1.2 BemectBa 1 XUMHYECKUE PEAKITUN 16 1 0 httos://m.edsoo.ru/7f41837¢
Hroro no pazgeny 21

Pasznen 2. BaxxHelilue npeacTaBuTe/ i HeOpraHuvec

KHX BellecTB

bubmuoreka [IOK
2.1 Bosnyx. Kucnopon. IToustue 06 okcuaax 6 0 0
E POA A https://m.edsoo.ru/7f41837¢
2.2 Bomopo. [ToHsATHE 0 KMCIIOTaX M COJSIX 8 0 1 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
53 Boma. Pacteopsl. [TonsTre 06 5 1 1 bubnnorexa [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI HEOPTAHMYECKUX 11 1 1 bubnmnoreka HOK
' COEIMHEHHH https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.

MenaeseeBa. CTpOCHI/Ie aToMoOB. XMMHYeCKasa CBiA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHDbIE

peakuuu
[Iepnonnueckuil 3aK0H U
31 [Tepuoanueckas cucteMa XUMHYECKUX 7 0 0 bubnuorexa [IOK
anemenToB /1. 1. Menpaeneena. https://m.edsoo.ru/7f41837c
Crpoenue atoma
39 Xnmuueckas cBI3b. OKHCINTENBEHO- 8 1 0 bubmmoreka [IIOK
BOCCTAaHOBUTEIbHBIE PEAKIINHU https://m.edso0.ru/7f41837c
Hroro o pascry 15 i e 41837
bubnuotexa [JOK
Pesepetioe Bpes 2 0 0 https://m.edsoo.%/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
No Mara ‘ Kouu-
o/ Thiam ®axt Tema ypoka 5o Ipum
eyaHue
I 4acoB
Pa3nen 1. [lepBoHayajbHble XUMHUYECKHE TOHATHSA
Tema 1. Xumus — BaxHasi 00/1aCTh €CTECTBO3HAHUS U MPAKTHYECKOI 1eATeJTbHOCTH
yesaoBeka (S 4)
Beoanbii uHCcTpyKTa)K 10 Th
1 [Ipenmer xumuun. Ponp xuMuu B KU3HU YesoBeka. Tena 1
U BEIEeCTBa
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1
IIpaxTnueckas padora Ne 1 «[IpaBuna paboTsl B
3 nabopaTopuu U MPUEMBI 0OpaIeHus ¢ 1a00PaTOPHBIM 1
000pyIOBaHUEM
4 UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHust 1
cMmecen
5 IlpaxTuyeckas padora Ne 2 «Pa3znenenue cmeceit (Ha
MpUMepe OYUCTKU TTOBAPEHHOU COIIN )» 1
Tema 2. BemuecrBa u xumuueckue peakuuu (16 u.)
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 1
2JIEMEHTOB
8 [IpocTeie U CIIOKHBIC BENIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB. XUMUYECKas
10 ¢dbopMyia. BaneHTHOCTh aTOMOB XUMUYECKUX 1
3JIEMEHTOB
1 OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS 1
MOJIEKYJIsIpHasl Macca
12 MaccoBast 1011 XMMHUYECKOT'0 JIEMEHTA B COEMHEHUH 1
13 IIpoBepounas padora no teme «IlepBoHayasibHbBIE 1
XUMUYECKHUE TTIOHATUS
14 KonuuectBo BemecTBa. Mosb. MosnsipHast macca 1
15 OU3NYECKUE U XUMUYECKUE SABICHUA. XUMUYECKast 1
peaxuus
16 [Ipu3Haku U ycnoBusl MPOTEKAHUS XUMUYECKUX 1
peakuuii
17 3aKOH COXpaHEHMS MACChl BEIIECTB. XUMUYECKHE 1
YpaBHEHHUS




Brruncienus KOJIMYECCTBA, MAacCChl BEIICCTBA 110

18 YpaBHEHHUSAM XUMHUUYECKUX PEaKIUi

19 Knaccudukanus XuMIHYeCKUX peakiuii (COeTUHEHMS,
pasioKeHus, 3aMeIIeHNs, 0OMEHa)

20 M. B. JIOMOHOCOB — y4€HBIM-3HITUKIIONEIUCT.
O060011eHrEe ¥ cucTeMaTh3alus 3HaHUH

21 KonTpoasnas padora Nel o teme «Beniectsa u
XUMHUYECKUE PEAKLIUH

Pa3znen 2. BaxHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB
Tema 3. Bo3nyx. Kucisiopoa. Ilonsitue 00 oxkcugax (6 4.)

99 Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucnopon —
3JIEMEHT U MpOcToe BelecTBo. O30H

93 dusnyuecKknue 1 XUMUUECKUE CBOMCTBA KUCIOPOIa
(peakuuu okucieHus, roperne). [lonstue o6 okcumax

24 CriocoOsl motyueHus: KUCIopo/ia B JIabopaTOpUH U
npombliiiuieHHOCTH. [IpuMenenue kuciopoa
TernoBoii 3¢ (heKT XUMHUUECKON peakInu, MOHITHE O

25 TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U
SHIOTEPMUUYECKHUX PEaAKLUIX

26 Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHne
BO3/1yXa, CIIOCOOBI €ro MpeA0TBpaIICHHUS

97 IIpaxrTuyeckas padora Ne 3 o reme «llonyuenue u
coOupaHue KUCIOPO/ia, U3YICHHE €T0 CBOMCTBY»
Tema 4. Bogopon. Ilousitue 0 kucsaorax u cousix(8 4.)

28 Bomopon — anemMeHT u mpocToe BeIecTBO.
Haxoxnenue B mpupoe

29 du3nuecKkre 1 XMMUYECKHE CBOMCTBA BOJAOPO/IA.
[Ipumenenue Bogopoaa

30 [TonsiTHE O KUCIOTAX U COJAX

31 Crioco0sl motyueHus: BOA0poa B 1abopatopuu

39 IIpaxruueckas pabora Ne 4 o reme «llonyuenue u
coOupaHue BOAOPOJa, U3YUCHHE €r0 CBOMCTBY

33 Beoaubii uHcTpyKTak no Th
Mosmsipabiii 00b€M ra3oB. 3aK0H ABOTaIPO

34 Brruncnenus 00b€Ma, KOIHMUECTBa BEIIECTBA ra3a Mo
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY

35 Brruncnenus 006EMOB ra30B MO yPaBHEHUIO PEAKITUU

Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUN Ta30B

Tema 5. Bona. PacrBopsl. [lonsitue 00 ocHoBanusix(s 4.)




36 dusnueckue U XUMHUYECKUE CBOMCTBA BOIbI
37 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX 1
Bopna kak pactBoputens. HacbleHHbie u
38 HEHaCBILIEHHbIE PacTBOPbI. MaccoBas /1015 BEI[eCTBa B 1
pacTtBope
IIpaxruyeckas padora Ne 5 o reme «lIpurorosinenue 1
39 PacTBOPOB ¢ OMPECIIEHHON MacCOBOM JOJei
pacTBOPEHHOTO BEILIECTBAY
40 Konrtpouabsnas pa6ora Ne2 no reme «Kucnopoz. 1
Bonopoa. Boga»
Tema 6. OcHOBHBIE KJIACCHI HEOPraHu4ecKux coequnenui(11 4.)
41 Oxcupel: cocTaB, KiacCU(PUKAINSI, HOMCHKIIATypa 1
42 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
43 OcHoBaHMsI: cOCTaB, KIacCU(pHUKAIHs, HOMEHKIIAaTypa 1
44 [TonydyeHnue u XUMHUYECKUE CBOWCTBA OCHOBAHUM 1
45 Kucnotsl: coctas, knaccuukanus, HOMEHKIIATypa 1
46 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT 1
47 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYEeHUS, 1
XMUMUYECKHE CBOUCTBA
IIpakTHyeckast padora Ne 6. Pemenune
48 AKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «OCHOBHbBIE
KJIaCChl HEOPTAaHUYECKUX COCTNHEHHI 1
49 I'eHeTnueckas cBsI3b MEXAY KJIacCaMU HEOPraHHMYECKUX 1
COeMHEHU I
50 O06o0011eHne 1 cucTeMaTu3alys 3HaHuH
51 Konrtpoabnas padora Ne3 no teme "OcHOBHbIE 1
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMM"

Pasnen 3. llepuoguueckuii 3axon u Ilepuoanyeckas cucreMa XuMuueckux 3aementon . U.
MemnaeseeBa. CTpoeHne aToMoB. XuMHuuecKkasi ¢Bsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE PeaKINU

Tema 7. Ilepuoguyecknii 3axoH u Ilepuoanyeckas cucreMa XuMHYECKHX 3J1eMeHTOB /1.
N. MenpaeneeBa. Ctpoenue aroma (7 4.)

59 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX 1
snemMeHTOB. [IoHsTHE O rpynnax CXOJHBIX HJIEMEHTOB

53 [Tepuonnueckuii 3akoH u [leprnoanueckas cucrema 1
xumudeckux ayemenToB . . Menaeneera

54 [lepuropl, TpyMIIbI, MOATPYIIIBI

55 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl

56 CtpoeHue 2JIeKTPOHHBIX 000JI0UY€K aTOMOB AJIEMEHTOB 1
[Tepuonuueckoit cucremsl [. 1. Menneneena




XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €10

o7 nojoxxeHnuto B [lepuoanueckoii cucreme /1. 1.
Meunneneena
3nauenue [lepuoanyueckoro 3akoHa JiIsl pa3BUTHS HAYKH
58 u npaktuku. . 1. MenaeneeB — y4€HbI, 1€1aror u
rpa)xIaHuH
Tema 8. Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 4.+ 2
pe3epBHBIX)
59 DIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX
AJIEMEHTOB
60 WNonnast xumuieckast CBsi3b 1
61 KoBaneHTHas mossipHasi XHMHYECKasi CBS3b 1
62 KoBanentHas HemnonspHas XuMudeckasi CBsI3b 1
63 CreneHb OKUCIEHUS 1
64 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1
65 OKHCIUTENN U BOCCTAHOBUTEIH 1
66 Kounrposbnas padora Ned4 o reme «CtpoeHue atoma. 1
XUMUYECKas CBSA3b
67 PesepBubIil ypok. O0001ICHIE U CHCTEMAaTH3alUs 1
3HAHUU
68 PezepBHblil ypok. O000111€HNE U CUCTEMaTH3AIHS 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3HaHUH




TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne KoanuecrBo yacoB DJiIeKTpoHHbIe (HU(ppoBLIE)
HaumeHoBanue pa3jaesoB M TeM NIPOrpaMMbl
n/n Beero Mpakraeckae o0pa3oBaTebHbIE Pecypchl
KOHTp padoTsl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 Bu6morexa LIOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 Kiacca hitps://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 BuGmmorexa LOK
) XUMHUYECKUX peaKum”I https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 BuGmmotexa LOK
' XUMHYECKHE pEaKLuy B PacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemMeTranibl 4 HX COeTHHEHHUSA
21 OO0m1as XxapakKTepruCcTUKa XUMHYECKHX 4 1 Bu6mmorexa [IOK
' snementoB VIIA-rpynmst. ['anorenst https://m.eds00.ru/7f41636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
. Bubnmorexa IIOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6+1pe3epn hitps://m.edsoo.ru/7i41a636
COCJIMHEHUS
OO0mias XxapakTepuCcTUKa XUMHYECKUX
Bubnmorexa IIOK
2.3 aneMeHToB VA-Tpymmsl. A3ot, pochop 7 1 hitps://m.odsco.ru/7f41a636
U UX COCIUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
Bubmorexa [IOK
2.4 aneMmeHToB [VA-rpynmsl. Yraepoa u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHECHUS
+
Htoro mo pazaeny 25+1 peseps
Pazgen 3. MeTa/uibl M HX COeTMHEHUS
o Bubmroreka [JOK
3.1 O6HIH€ CBOMCTBA MCTALIIOB 4 https://m.edso0.ru/7f41a636
3.9 Bakneiime MeTaibl 1 UX 16 1 5 Bu6morexa HOK
' COETMHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3gen 4. Xumus u okpyskaomas cpeia
4.1 BeirecTBa 1 MaTepHUallbl B )KU3HU YEJIOBEKA 3 Bubmmorexa LIOK
' p https://m.edso00.ru/7f41a636
Hroro no pasmery 3
Bbutnuoreka IIOK
PesepBHOe Bpems 2 1
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB ITO [TPOTPAMME 68 7
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XUMUA ITOYPOYHOE IINIAHUPOBAHUE

9 KIIACC
Ne Jlara Tpu
1 [naH dakT Tema ypoka Koauu Meua
/ €CTBO HHe
qyacoB
n
Pa3zgea 1. BemmecTBo M XUMHYECKHEe peaKkun 1
Tema 1. [loBTOpeHue u yriy0JjeHne 3HAaHNH OCHOBHBIX 5
pas3jenoB Kypca 8 kiacca
[ToBTOpenue. [lepuoanueckuii 3akoH. [lepuoanyeckas cucrema
1 xumudecknx s5emMeHToB J. . MeneneeBa. BBOAHBIM HHCTPYKTaXK 1
o 1.0
5 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX HJIEMEHTOB 1
MEPBBIX TPEX NMEPUOAOB
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1
4 Buapl XuMHu4yecKoi CBA3U M THITbI KPUCTAJUTMYECKUX PEHIETOK 1
5 Bxoanas koutposibHas pabora Nel mo teme «IloBTopenue u
yriayOieHne 3HaHU OCHOBHBIX Pa3ieNioB Kypca 8 Kiacca 1
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX peakumii ( 4 u)
6 Krnaccugukanus XuMHUUeCKUX peakIUii 10 pa3IudyHbIM IpU3HAKAM 1
7 [ToHsiTHE O CKOPOCTU XUMHUYECKOU peakiuu. [[oHsaTHE O TOMOTE€HHBIX 1
Y TETEPOTCHHBIX PEAKIIUAX
[TonsiTHe 0 XMMHUUECKOM paBHOBeCUU. DAKTOPBI, BIUAIONINE HA
8 CKOPOCTh XUMHUYECKOW PEaKIIMH U MOJIO0KEHUE XUMUYECKOTO 1
paBHOBeECHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1
Tema 3. DaekTposuTnyeckas Juccouuanus. XuMH4YecKue peakiiu B pacTBopax 8
10 Teopust dneKTpoIuTHYECKON aucconmany. CUIbHBIC U clla0dbie 1
IEKTPOJIUTHI
11 Honnble ypaBHEHUS peakMii 1
12 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1
INEKTPOIUTUYECKON TUCCOLIUAIIUN
13 XUMHYECKUE CBOWMCTBA COJICH B CBETE MPEACTaBICHUN 00 1
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
14 [TonsiTue o ruaponuse cosen 1
15 O06o0menre U cucTeMaTr3alys 3HaHui o TemMaM « Kimaccudukarus 1

XUMUYECKHUX PEAKIUN» U «DICKTPOTUTHICCKAS TUCCOIHAITUS




16

17

ITpakTrueckas padota Ne 1. «PemeHne s3KCIepUMEHTATBHBIX 337129
1o TeMe «CBOMCTBa KUCIIOT, OCHOBAHUH U COJICH KaK AJICKTPOIUTOBY.
HNHucTpykTax mo T.0.

KoHnTtposbHas padota No2 o TemMe «JIeKTpoIuTHISCKas
qucconranus. XUMHUECKHUEe PeakiMi B pacTBOpax»

18

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUS

Tema 4. O01asi XapaKTepUCTUKA XUMH4YeCKHX 3J1eMeHTOB VIIA-rpynmnsbl.

I'anorennl

Ananu3 k.p. O011as xapakTepuUCTHKA rajloreHOB. XUMUYECKHE
CBOIicTBa Ha mpuMepe Xxjopa. [[oBTOpHBII MHCTPYKTaXK 110 T.0.

25+ 1

19

20

21

Xnoposogopoa. CossiHast KUCII0Ta, XMMUUYECKHUE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTrueckast pabota Ne 2 o teme «llomyyeHune constHON KUCIOTHI,
u3ydeHue e€ cBoucTBy». MHCTpyKTax 1o T.0.

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, €CJIM OAHUH U3
p€arcHToB 1aH B H30BITKE

22

Tema 5. O01as xapakTepuCTHKA XUMHUYeCKHUX 3JieMeHTOB VIA-
rpynnbl. Cepa u eé coelMHeHUs1

OOmas xapakTepucTiKa 371eMeHToB VIA-rpynmst

7+1

23

24

AnnotponHsle Monudukanuu cepbl. HaxoxxaeHnue cepsl u eé
COEMHEHUH B NpUpoAe. XUMHUYECKHUE CBOMCTBA CEPhI

CepoBoniopo/i, cTpoeHue, GU3nIecKrue 1 XUMUYECKHE CBOMCTBA

25

26

27

Oxkcuapl cepsl. CepHas KUCIOTa, GU3HYECKUE U XUMUUECKHE
CBOMCTBA, IPUMEHEHHE

XUMUYECKUE peakilui, JiexKallie B OCHOBE TPOMBIIIIEHHOTO Cocoba
MOJIYYEHUS] CEPHOU KUCIOThI. XUMHYECKOE 3arps3HEHNE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI

Brrunciaenue MaccoBoii 10JIM BeIXOAa MMpOoAYKTa pCaKIUu

28

29

[TpoBepounas pabora mo teme « ['amorensi» u « Cepa u eé
COCIIMHEHUS

Tema 6. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIeMeHTOB VA-rpynnsl. A30T,
(pocdop u ux coexnHeHust

Ananus k.p.O0m1ast XxapakTepucTHKa 3J1eMeHTOB VA-rpyninbl. A30T,
pacrpocTpaHeHue B pupojie, pU3nuecKue 1 XMMUYeCKHe CBOUCTBA.
[ToBTOpPHBINA HHCTPYKTaX 1O T.O.

30

AmMmuak, ero Gpu3nYecKue 1 XUMUIECKHUE CBOMCTBA, MTOTYIEeHUE U
MIPUMEHEHHNE

31

[Ipaktuueckas padora Ne 3 o teme «Ilomydenue aMmuaka, U3ydeHue
ero cBorcTB». MIHCTpyKTaX 110 T.0.




32 A3OTHas KHUCIOTa, € Pu3nuecKue U XUMHUIECKHUE CBOMCTBA 1
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
33 MHUHEpAJIbHBIX YI00peHHd. XMMHUYECKOe 3arpsi3HEHNE OKpY Karomien 1
Cpeibl COeIMHEHHUSIMU a30Ta
34 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, pusndeckue u 1
XUMHYECKHE CBOICTBA, MTOJIy4eHHE
35 Hcnonb3oBanue hochaToB B KaueCTBE MUHEPATHHBIX YIOOPECHUN. 1
3arpsi3HEHUE IPUPOTHON cpeabl pocdaramu
Tema 7. O01as XapaKTepUCTUKA XUMHYeCKHUX 3J1eMeHTOB [VA-rpynnbl. Yriaepoa 8
U KPEeMHU U UX COeTHHEHHS
36 VYriepon, pacupocTpaHeHue B Ipupojie, PU3nIecKue U XUMHIECKHe 1
CBOMCTBA
37 Oxkcuppl yriaepoaa, ux pu3ndeckue U XUMHUISCKHE CBOMCTBA. 1
DKoJioruuecKue nmpodieMsl, CBA3aHHbIE ¢ OKcHIoM yriepoaa (IV)
38 VYrosnbHas Kuciora u e€ conu 1
39 [Tpaktuyeckas padora Ne 4 o teme "[losryuenue yriekuciaoro rasa.
KauectBennas peakuus Ha kapOoHaT-uoH". MHCTpyKTax 110 T.0. 1
40 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O 1
COCIMHEHUSX YIIIepoia
41 KpemHuii u ero coequHeHus 1
42 [IpakTuueckas pabora Ne 5. Perenue skcriepuMeHTATBHBIX 3214 10 TEME 1
«Baxuelnme HeMeTauIbl M UX COSAMHECHUS». MTHCTpyKTaX 110 T.0.
43 KonTpoasnas padora Ne3 no teme «BaxHeilne HeMeTauibl U UX 1
COCTMHECHUS
Pa3nea 3. MeTa/liibl U UX COeJUHEHHUS 20
Tema 8. O01mue cBoiicTBa METAJLVIOB 4
OO0m1as XxapakTepuCcTUKa XUMHUECKUX PJIEMEHTOB — METaJIIOB.
44 Mertamnueckas CBsI3b U METAINYECKAsE KPUCTAIUIMYECKAs PEeIIETKA. 1
®u3nyecKue CBOMCTBA METAILIOB
45 XYUMHUYECKUE CBOWCTBA METAITIOB. DIEKTPOXUMUUECKHUH s 1
HaIpsKEHUN METaJNIOB
O6mue crioco6b! monydeHus: metauioB. CriiaBel. Beraucienus mno
46 YPaBHEHUSM XUMHYECKHUX PEAKIIHiA, €CIIM OJIMH U3 PearcHTOB 1
COJIEPKUT IPUMECH
47 [TonsiTHE O KOPPO3UU METAJLIOB 1
Tema 9. Baxknelinue MeTalIbl U UX COeINHEHUS 16
48 [{emo4HbBIEC METAJIBI 1
49 Oxcupl ¥ TMAPOKCHIBI HATPUS U Kallus 1
50 IllemouyHO3eMeIbHBIC METAIUIBI — KAJTBIMH U MarHuu 1
51 Baxuelimue coetMHEHUS KaJIbIUI 1




52

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

53 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ YCTpaHECHUS

54 [Ipaxtuyeckast padora Ne 6 o Teme «KECTKOCTh BOJIBI U METO/IBI €€
ycTpaneHus». MHCTpyKTax 1o T.0. 1

95 AmoMuHUR 1

56 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1

o7 Keneso 1

58 Oxkcuapl, Tuapokcu bl u con xenesa (II) u xenesa (I11) 1

59 O06o001IeHre U cucTeMaTU3alus 3HAaHUN 1

60 [Mpaktuueckas padora Ne 7. PenieHne skcepuMeHTABHBIX 33714 110 TeMe
«Baknelimrie METaIIIB M HX COeAMHEHU». VHCTpyKTax 110 T.0. 1
Boruncnenus o ypaBHEHUSIM XUMHUECKUX PEaKIUid, €CIIU OJIUH U3

61 PEareHTOB JIaH B U30BITKE WIIM COACPIKUT IIPUMECH. Bhrancienus 1
MacCOBOH JOJIH BBIX0JIa MPOAYKTA PEeaKIHH

62 O0o01IeHrEe U CHCTeMAaTU3alus 3HAHUN 1
KonTponbnas padorta Ne 4 o reme «BakHelime MeTamuibl U UX

63 coenuHeHUs» MITorosas mpomexxyTouHas arrecranus B hopme 1
KOHTPOJIbHOM paboThI

Pa3nen 4. Xumusi 1 oKpy:Kamomasi cpeaa 3+2

64 Amnanus k.p. BemectBa u Mmatepuanbl B TOBCETHEBHOM KH3HU 1
YeloBeKa

65 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl 1

66 Ponb xumMum B perieHnH 3K0JIOrMUEcKUX MpodIemM

67 PesepBHblit ypok. O600IIeHHE U CUCTeMATU3AIIHsI 3HAHHHA 1

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1

OBHIEE KOJTMYECTBO YACOB I10 ITIPOI'PAMME 68 4
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