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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMma 1o XuMuu A1 00ydaronuxcs 8-9 Kj1accoB CoCTaBIeHa Ha OCHOBE TpeOoBaHMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npeacTaBiaeHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOI'O OOLIEro
o0pa3zoBaHusl, C YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpEeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJCTABIICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TaKKe Ha OCHOBE [IpumMepHON IporpaMMel
BOCIUTaHMsI 00y4aroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanuy, pealu3yroluX OCHOBHbIE 0011e00pa3oBarenbHble IporpaMmMsl (yTB. Pemmennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XUMHUs» B JJOCTHIKEHHUE LIEJIeld OCHOBHOTO 0011ero 00pa3oBaHusi 00yCIOBICH
BO MHOTOM 3Ha4€HHEM XMMHYECKOI HAyKU B MO3HAHUH 3aKOHOB IPHPO/IbI, B PA3BUTHH IPOU3BOIUTEIBHBIX
cHJI 00IIEeCTBA U CO3/IaHMH HOBOM 0a3bl MaTepHAIbHOU KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUICHUE MUPa, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMble XUMHUEH MPEeACTaBICHUS O B3aUMOIIPEBPALICHHUSIX YHEPTUH U 00 SBOJIIOIHH
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUS.

B YCJI0BHUAX BO3pPACTAOIICTO 3HAYCHUA XUMUHA B JKU3HU o6mecma CYIICCTBCHHO MMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HaHUSI HEOOXOIUMBI JUIsl IPUOOPETEHNs OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpY’Karollel IpUpoIHOM cpesie, AJis TPaMOTHOTO OBEIEHNUS IIPU UCIIOJIb30BAHNUHN PA3INYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [103ToOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peallu3yeT MpUCYIIHe 00LeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHs 00YUAIOIIUXCS CPEJICTBAMH YU€OHOTO MpeaMeTa « XUMHUS».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIIJIEHHUS] U TBOPUYECKUX CTIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITENILHOM yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATETFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00y4EeHUN XUMUHU 00ECTICUNBAIOTCS CIIEIU(UKON COIep KaHus MTPeIMeTa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTEIBHBIX 00bEKTaX OPraHUYeCKON XUMHUH.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKoH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XMMHUH, YYEHUS O CTPOCHUHU aTOMa U XUMHUECKOM CBSI3U, IPEACTABICHHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBITOTHSS GYHKIIMH OOBSICHEHUS U POTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM NpUpoibl. Tem caMbIM 00ecreunBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpyskaroiuil Mup», «buonorus. 5S—7 kiacce» U «DPu3uka. 7 Kjiace.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT ()OPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH KakK 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (hAaKTOB, MOHSATUHN, 3aKOHOB U TEOPETUUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOIIOIEHUEM U MTPOBEEHUEM XUMUYECKOTO IKCIIEpUMEHTa, COOII0IEHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CeroHs B 00pa3oBaHUM 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOW M3 BAKHEHIINX QYHKIMH y4eOHBIX IPEIMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

— (QopMHUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIIEHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSM JKU3HU;



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHUE YJAIIMXCS K CAMOCTOSTSIIbHOM
MO3HABATCIIFHOM JIeATEIbHOCTH, HAYYHBIM METOaM ITO3HaHHUs, (POPMHUPYIONTUM MOTHUBALIAIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPa3HO
JeSATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHITUH ), UMEIOIINX

YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIET0 MHPAa HA OCHOBAaHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaIOMINXCs TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKH YKOJIOTHUYECKHU 1€IeCO00Pa3HOTO TOBECHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHON CPEIbL;

— Pa3BUTHUC MOTHUBALIUU K O6y‘ICHI/II-O, CIOCOOHOCTEH K CaAMOKOHTPOJIIFO U CAMOBOCITMTAHWUIO HAa OCHOBEC

YCBOEGHHSI O0IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpoduIIs u
HaNpaBJICHHOCTH JAIbHEHIIIEro O0yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 061]161"0 06paSOBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNbHBIM y‘I66HHM MpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe MpeaAMCETLD).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne OoTBeIeHO0 136 yueOHbIX 4acoB — 10 2 4. B HEAETIO B 8 1 9 Kiraccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poibs XuMuM B )KM3HM YesioBeKa. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuuaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa

BCILICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJISIpHAs Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCJMHCHHMU.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccupukaims XuMU4eCKUX peakiuil (COequHeHMs, pa3aoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C IpaBmwiiaMu paboThl B 1abopaTopuu U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUIECHUE U ONKMCAaHUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HaOt0IcHHE (PU3NIYECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJIa, PACTUPAHUE
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIMs BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeJla ¢ KUCIIOTON) SIBIICHH, HAOJIF0ICHUE U OTTMCAHHE IPU3HAKOB MPOTEKAHUS
XUMHAYECKHUX PeaKkiuii (pa3oKeHne caxapa, B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoaeicTBHE Keje3a ¢ pactBopoM cou Meau(1l));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMecel (C MOMOIIbIO MarHuTa, (pUIbLTPOBaHUE, BhIIAPUBAHUE,
JTMCTUILISIMSL, XpoMaTorpadusi), IPOBEJACHUE OYUCTKU TIOBAPSHHOW COJIH; HAOIOICHNUE U OMIMCAHUE
Pe3yIbTaTOB MPOBEICHHUS OIIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MACChI; CO3/IaHUE MOJIETeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucinopon — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl mosyyeHus KUCIOPOAa B 1a0OpaToOpuu U MPpOMBIIIIEHHOCTH. KpyroBopot kucnoposaa B
npupoje. O30H — aJIOTPONHAs MOJU(PHKAIHS KUCIOPOAA.

TenoBoit 3¢h(pekT XuMUUECKON peakIiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOTro 3ddekTa, pazpyuieHue
030HOBOI0 CJIOSI.

Bonopon — snemeHT u npocroe BeniecTBo. Haxoxaenue Bogopoaa B npupoje, pusndeckre u XuMHYECKre
CBOICTBa, MPUMEHEHHE, CIOCOObI nmoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HackllieHHBIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUECKHUE CBOMCTBA
BOoJbl. OcHOBaHMs. POk pacTBOPOB B IPUPOJIE U B KU3HM YeloBeKa. KpyroBopoT BObI B IPUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heoprannueckux coeaunenuii. Oxcunpl. Kinaccudukaims oKCHIOB: coIe00pa3yrome
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEepHBIC) 1 HecolleoOpazyrorre. HomMeHknatypa okCuaoB (MeXIyHapoIHas U
TpuBHaNbHas). DU3nveckre U XUMUUECKHE CBOMCTBA OKCUIOB. [TomyueHne okCumoB.

OcnoBanus. Knaccuukanus ocHOBaHU: MENOYN M HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa



OCHOBaHMH (MEXIyHapOIHAS U TpUBUATIbHAs). DU3NUECKre U XUMUYECKHUE CBOMCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEKIyHapOAHAs M TPUBHAIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn MeTauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkmnatypa coiield (MexayHapoHasi U TpuBHasIbHas ). PU3NUECKUE U XMMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIIPEIEIICHNUE COAEPKAHUS KUCIOPO/ia B BO3/1yX€; OJyUCHHE,
coOupaHue, paclio3HaBaHUE U U3yYCHHE CBOMCTB KUCIOPO/1a; HAaOII0IeHNE B3aMMOICHCTBHS BELIECTB C
KHUCJIOPOAOM H YCIOBHS BOSHUKHOBEHUS M MPEKpaIleHus: TopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCH/JIOB U OITMCAHKUE X CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4YeHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoieiicteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHo HCONb30BaHUE BUICOMATEPUATIOB);
Habr01eHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BOJIbI C METaJJIaMU (HaTPUEM U KalbliueM) (BO3MOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOLIbI0 HHAUKATOPOB;
UCClIeI0OBaHNe 00pa3lioB HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB; HAOJI0/IEHUE U3BMEHEHUS OKPACKH
MHMKAaTOPOB B paCTBOpaxX KUCIIOT U LIesioueii; u3yueHnue B3aumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHON KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliK; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; pEIEHUE FKCIIEPUMEHTAIbHBIX 3a4a4 110
TeMe«BakHeNIne K1accbl HEOPraHUYECKUX COCTHHEHUI.

Ilepnonnuecknii 3axon u llepuonnueckas cucrema xumuueckux 3jiementTon /I. U. MenpaeseeBa.
Crpoenne atoMoB. XuMn4ecKkas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIHU

[IepBbie monbITKH KJIacCUPUKALNN XUMUYECKUX 371€MEHTOB. [IoHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIJIbl, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cucrema xummieckux eMeHToB /. 1. Menneneesa.
Kopotkonepuonnas u JuimHHonepruoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKHUX 371€MEHTOB /.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpA, HOMEPOB IIEpHOa U
IPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sjiep. M3otonbl. DnekTpoHsl. CTpoeHHe 3IEKTPOHHBIX 000104eK

aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoii cuctemsl JI. . MenneneeBa. XapakTepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa aTOMOB XUMHYECKUX DJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipymnam u nepuoaaM. 3Hadenue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'ISIpHaSI u HCHOH}IpHa}I) CBA3b. 3J'ICKTpOOTpI/II_[aTCJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMOHGﬁCTBHC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menorleﬁ; IMPOBCACHUEC ONBITOB, HJTFOCTPUPYIOIINUX
IMPUMEPLI OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKnuun pasjioxXCHUs, COG)II/IHCHI/ISI).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
MCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TOHATHH, SBISIIOIIUXCS CUCTEMHBIMU JUIS
OTJEJIBbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3,
KJ1accuukanmsi, MepuoAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAHNE, U3MEPEHHUE, MOJICIIb,
SIBJICHHE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIbI, PaIHOAKTUBHOCTH,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, a3,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOIIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMUYECKHX AIEMEHTOB IEPBBIX TPEX NIEPUOIOB, KaJHs,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € MOJIOKEHHEM 31eMeHTOoB B Ilepuonnyeckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3H. THIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukarus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIeCTB (MEXIyHApOAHAs U TPUBHAIIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHUM,
TCHETUYECKas CBSA3b HEOPIraHUYECKHUX BEILECTB.

Knaccudukanus XuMHuecKkux peakiuii o pa3JIudHbIM IpU3HaKaM (110 YUCIIY U COCTaBY YYacCTBYIOIIMX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, IO YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTre o ckopocT XUMHUUYECKOH peakiuu. [lonaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peaknusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusax. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHU.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHHE XUMHUECKOTO PABHOBECHSI.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, BHCKTpOHHLIﬁ OaJIaHC OKHUCIINTEILHO-BOCCTAHOBUTEIILHON
pCaKkuu. CocraBiienue ypaBHeHI/Iﬁ OKHCIINTCJIBHO-BOCCTAHOBUTCIIBHBIX peaKqu/I C UCIIOJIB30BAHUEM METOdA
3JIEKTPOHHOTO OajaHca.

Teopus 31eKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U He- JIEKTPOJIUThL. KaTHOHbI, aHHOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3jIMYHbIMU BUAAMU XuMH4UecKkod cBs3u. CTeneHn Aucconuaiuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkIiii HOHHOTO 0OMeHa, MOJTHbIE U COKPAIIEHHBIE
MOHHbIE YpaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHUMN U COJIEH B CBETE Mpe/ICTaBICHHH 00
ANEKTpONIUTHYECKON qucconanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMIIEHHE C MOAEIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUS);
MCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy OT BO3JCHCTBUS Pa3INUHBIX (PaKTOPOB;
HCCIIEIOBAHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIEcca AUCCOLUAIIMH KUCIIOT, IeoYei u coien
(BO3MOKHO HCIIOJIb30BAHNE BUICOMATEPUAIIOB); IPOBEJCHNE OIBITOB, MIUTIOCTPUPYIOIINX MPU3HAKH
MPOTEKAHUS PeaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHHUE OCaJIKa, BHIJICIICHHUE ra3a, 00pa3oBaHUE BOBI); OTIBITOB,



HWIUTIOCTPUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ (I‘OpeHI/IC, pCaKknuu pa3jioKCHUH,
COC,Z[HHGHHH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha NUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX cOeTUHEHUA

O61ua;1 XapaKTECPUCTHKA I'aJIOT'CHOB. OcobenHocTu CTPOCHHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHCIICHU.
CTpO@HI/Ie u (bHSH‘ICCKI/Ie CBOMCTBaA IIPOCTBIX BEIICCTB — I'aJIOI'CHOB. XuMH4JecKre CBOMCTBA Ha IIpuUMEPEC
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAaJlJIaMHU, H.IGJ'IO‘laMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTa,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OPpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

Oommas xapakrepuctuka 3neMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTCTICHU
OKHCJICHHUS.

Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOU(DUKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK IPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast KUCI0Ta, (PU3NYEecKre U
XUMHAYECKHE CBOWCTBA (00IIHME KaK MPEICTaBUTEIS Klacca KUCIIOT U crienupuIeckne). XMMHYECKIe
peaKuy, JIeXKaIlue B OCHOBE IPOMBIIINICHHOTO CII0C00a MoIydeHus cepHoil kucnotsl. [Ipumenenne. Comnn
CEPHOI KHCIIOTHI, KAUeCTBEHHAs Peakiys Ha Cyab(ar-uoH. HaxoxeHue cepbl U €€ COeIMHeHNH B IPUpPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnbsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEECHH
OKHCJICHUS.

A30T, pactipocTpaHeHHe B IPUPO/Ie, PU3MUECKUE U XUMUYECKHEe CBOKHCTBA. KpyroBopoT a3ota B mpupoze.
AmMHaK, ero pusnuecKue 1 XMMUYeCKHe CBOWCTBA, IToJydyeHue U npumenenue. Cosin aMMOHMSL, UX
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MpUMeHeHue. KadecTBeHHas peakiyst Ha HOHBl aMMOHHUSI. A30THast
KHCII0Ta, €€ Moly4yeHue, (u3nueckue 1 XuMU4eckue cBoicTBa (0011IKe Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HeHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKkue cBocTBa. OKCuI
docdopa(V) u pochopnas kucnota, pusndeckre U XUMHIECKUE CBOMCTBa, onyueHue. Mcnonap3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX Y100PEHUH.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHble MOAU(UKAIIMY, pacipOCTpaHEHHE B IPUPOAE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yriepona B npupojie. OKCuabl yriaepojaa, nx Gu3ndeckue u XuMHUIeCKre
CBOWCTBA, JICHCTBUE HA KUBBIEC OPTAaHU3MBI, ITOJTyYCHHE U TIPUMEHEHUE. DKOJIOTHYECKHIE TTPOOIIEMBI,
cBs3aHHbIe ¢ okcuoM yraepoaa(lV); rumoresa rino6anbHOTO MOTEINICHUS KIIMMAaTa; MapHUKOBBIN P deKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJIyueHUE U IPUMEHEHHE.
KagectBenHast peakius Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, METUIIHHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

HCpBOHa‘{aHBHBIC MIOHSATHS 00 OpraHU4YCCKUX BCHICCTBAX KAK O COCAUMHCHUAX YIICpoaa (MCTaH, OTaH,
OTUJICH, alICTHUJICH, 3TaHOJI, ITTMICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocTtaB ¥ XUMHYECKOE CTPOCHHUC. IlonsTue o
OMOJIOrHYECKU BayKHBIX BCIICCTBAX: JXUpax, 6em<ax, YIJI€BOAaX — M UX POJIU B )KU3HH YCJIOBCKA.

MaTepI/IaJ'H)HOG CANHCTBO OPraHNYCCKUX U HCOPraHNICCKUX CO@)IHHCHI/Iﬁ.

Kpemuuii, ero pusnueckue u XuMu4yecKkue CBOMCTBA, ofyuyeHue u npumeHenrne. CoeAMHEHNUs KpEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHIIMKATHI, UX



WCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHelIIe CTPOUTEIbHBIE MaTePHAIIBI: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobieMbl 6€301macHOr0 UCTIONBF30BAHUS CTPOUTEILHBIX MAaTEPUATOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHUYECKUH SKCTIEPUMEHT: U3yd4eHUE 00pa3I[0B HEOPTaHNUECKUX BEIECTB, CBOWCTB COJISTHON KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX pPeaKlUil Ha XJIOpUI-UOHbI U HAOJII0JeHUE IPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHuI0B); 03HaKOMIIEHHE ¢ 00pa3LaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEpHAlIOB); HAaOI0A€HUE MTpoLecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEeHUE XUMUYECKHUX
CBOMCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOH peakiuy Ha cyJb(aT-uoH U
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMH a30Ta, Gpochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LamMH a30THBIX U (POCHOpHBIX
yoOpeHuii; noiay4yeHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHUaKa; IPOBEJCHHE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX NIPOTEKaHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPHAJIOB); U3yUEHHE MOJIeNIeH KPUCTAIUIMUECKUX PEIETOK amMasa, rpaduTta, QyuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; MojydyeHue, cCoOupaHue, paclio3HaBaHUE U U3y4eHHE CBOWCTB YIJIEKUCIIOTO ra3a; poBeIeHue
Ka4yeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHelIue HeMETaJuIbl U UX COEAVHEHUSY.

MeTauiibl M UX COeTMHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHTo J. Y. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAJNIMYECKask KPUCTAININYECKAs peIETKA. DIIEKTPOXUMUYECKUN P
HampspKeHUH MeTaioB. GU3NYecKue U XUMUYECKHe CBOMCTBA MeTa/uioB. O01Ire criocoObl MOTydeHUs
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, AIOPaTIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounble MeTaibl: tonoxeHue B [lepuoanueckon cucreme xumuueckux anemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckne u XMMHUYECKUE CBOIMCTBA (Ha MpUMepe HATPus U
kanust). OKCUIBI U THAPOKCUIBI HATPUA U Kanus. [I[ppuMeHeHne menouyHbIX MEeTaUIOB U UX COSAMHEHUH.

[IlenoyHO3eMeNnbHbIE METaIbl MATHUH U KallbLIWi: TIoNokeHue B [lepuoanyeckoil cucteMe XUMUYECKUX
anemenToB /. 1. MeHnzeneeBa; cTpoeHUE MX aTOMOB; HaX0oXkIeHHe B pupoje. Puznueckue u XuMUIecKue
CBOICTBAa MarHus ¥ Kalblivs. BaxHeimme coequHeHns Kanblius (OKCUI, THAPOKCU, colun). KECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpPOEHHE aToMa; HaXOXKJeHue B pupoje. Ousnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIS
CBOWCTBA OKCHJIA U THIPOKCHUAA ATFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. 1. MenneneeBa; ctpoenue
aToMma; HaxoxaeHue B npupoje. dusndeckrue 1 XUMUYECKUE CBOMCTBA xene3a. OKCUbI, TUIPOKCUBI U COJIH
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3MYECKUMHU
CBOMCTBAMMU; U3yUYEHHE PE3YJIbTATOB KOPPO3HH METAIIIOB (BO3MOXKHO MCIIOJIB30BaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCUIA KAIbIUs M HATPUS C BOJOU (BO3MOKHO UCTIOIH30BAaHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB HKECTKOM BOJIBI; MIPOIIECCa TOPEHUS Kelle3a B KHCIOpO/Ie
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX PEaKLIUi HAa HOHBI



(Maruwms, KanbIus, aTFOMAHAS, IMHKA, sxene3a(ll) u sxenesa(lll), mequ(ll)); nHabmroaeHue u onvcanue
MponeCcCOB OKpallIMBaHW IMJIAMCHHU MOHAMHA HATPUA, KAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIIeI0BaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA ATFOMUHUS M THAPOKCHIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 IO TEMC «Bakneiimue MeTaniasl U UX COCANHCHUA.

XuMHS 4 OKpYsKaIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCTI0Ib30BaHNE BEMIECTB M XUMUUYECKUX peakinii B ObITy. [lepBast momoins npu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUYECKON IPAMOTHOCTH. XUMHYECKOE 3arps3HECHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpanus seuiects — [1JIK). Poxs xumun B petienun
IKOJIOTHUECKUX TIPOOIIEM.

[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YroJb, IPUPOIHBIN ra3, HePTh), MPOIYKTHI UX MepepabOTKH, UX
POJIb B OBITY U MTPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHEIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHLBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 xnacce OCYHICCTBJIACTCA Y€PE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKIIPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA 4€PE3 UCIIOJIb30BAHNEC KAK O6H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIFOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOIIOACHHUE, SKCIICPUMEHT, MOJICITMPOBAHNUE, U3MEPECHHE, MOJICITb,
SIBJICHHE, TAPHUKOBBINA (D (PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYIIa, JJIEKTPUUYECKUH 3apsijl, TIPOBOJAHUKH, TOIYIIPOBOIHUKH, TUIIEKTPUKHU, (POTORIEMEHT, BEIIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas PeIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)11)1,
Counnrne.

buonorus: porocunres, qpixanue, buocdepa, skocucteMa, MUHEpaJIbHbIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, I10JIE3HBIE UCKOMIAeMble, TOTIIIUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS yUeOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOGHUS MPOTPaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMs JOCTUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaMH U HOPMaMHU NOBEJCHHS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIMO3HAHHUS, CAMOPA3BUTHUS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HacCJIeUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESTEIbHOCTH MPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBCACHHNEC U IMOCTYIIKHU CBOUX TOBapI/IHlefl C MO3ULUMH HPAaBCTBCHHLIX U MIPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIOIINX OCHOBY IS TOHUMAHHS CYITHOCTH HAYYHON
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX ISt
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHON pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH ¥ YPOBHsI 0OyUEHUs B TaJIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHs1), HEOOXOIMMOCTH COOJIIOICHHSI TPABUII O€301IaCHOCTH MPH 0OpaIlieHHH ¢
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuraHus
8) nHTepeca K MPaKTUYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3IuyHOro pojaa, yBaXKeHUE K TPYLy U



pe3ylbTaTtaM TPYIO0BOM IESATEIHHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHAEHOM IEATEILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHI; TOTOBHOCTH aJJAITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIFOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHUs TOCPEICTBOM METO0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHATHA (3aKOH, TEOPHs, PUHIIMII, TUTIOTE3a, (PAKT, cCHCcTeMa, POIIecC, SKCIIEPUMEHT H Jp.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIFOT Ha OCHOBE 3HAHHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUpPa, U YHUBEpCallbHbIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe PE3YIbTAaThl OCBOCHUSA 06pa3OBaTeJIBHOI>’I IMporpaMmsal IO XUMHUHU OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTAaHABJIMBATL IPUINHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHSATDH B IIPOUCCCC MMO3HAHUA IMOHATHUA (HpeI[MCTHBIe u MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUC (3HaKOBBIC) MOZCIIN, UCITOJIB3YCMbIC B XUMHU, Hp606pa30BBIBaTL IIHUPOKO IMPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM OTUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3HU U IMIPOTUBOPCUUA B U3YHACMBIX MTPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPUN JJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeI0BATEIbLCKHMH AeliCTBUAMHU



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI U ()OPMHUPOBAHMS THITOTE3BI 110 IIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHHH;

4) npuoOpeTeHue onbITa MO IIIAHWPOBAHUIO, OPTAaHU3ALUHU U TPOBEACHUIO YICHUYECKUX SKCTIEPUMEHTOB:
yMeHHe HaOII0aTh 32 X0J0M IpoILiecca, CAMOCTOSITEIFHO TPOTHO3UPOBATE €T0 Pe3yNbTaT, (HOPMYIHPOBaTh
000011IeHHsT ¥ BBIBO/IBI 10 pe3yJIbTaTaM IPOBEIEHHOTO OIBITA, UCCIICAOBAHUS, COCTABISTH OTYET O
po/ieTIaHHOM pabore;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl IHTepHETa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITOJHEHUS y4eOHBIX U NO3HABATENbHBIX 3a/1a4 Onpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJILHYIO (pOpMY TpesicTaBiIeHHs] HHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bOopMyIHpPOBATH CBOM MPEATI0KEHUS OTHOCUTEIHHO BBIIOIHEHHUS MIPEUIOKCHHOM 3a/1a4H;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3yIbTATOB BHITIOJHEHUS] XUMUYECKOT0 SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, JA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOUCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEILHON U MCCIIEIOBATEIhCKON
JesTeIbHOCTH MIPU PELIEHNH BO3SHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OTIpeJieNIeHUe KPUTEPHUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcaabHBIMH PeryissTUBHbIMM J1€fiCTBUSIMHU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEIATh IEH NeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIEC CITOCOOBI pelieHrs YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIISITh HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTYyUECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBJICHHON LEIH;

12) yMeHHEM HCIOIh30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPe/IjIaraeMble B YCJIOBUHU 3aaHU.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BBIJCIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crieU(pUIECKUE TSI IPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEILHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

8 KJIACC

1) packpvieamb cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHYECKUAHN 3JIEMEHT, IPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASL U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10JIs
XHUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUpUKaLMs peaKkiui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CB3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBast J0JIs BellecTBa (IPOLIEHTHAsI KOHLIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPU ONMCAHHUHU BEIIECTB U UX NPEBPAILECHUl;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M yPaBHEHUIT XUMHYESCKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSIX; CTEICHb OKHCIICHHS
HJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IIPUHAICKHOCTH BEIECTB K ONPENeIEHHOMY KJIACCY COSAMHEHHH 110
(bopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHMUECKUX COECTUHEHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
NEpUOINYECKOI 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX nosioxkeHus B [lepuoanyeckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepH30BaTh Ta0In4HyI0 Gopmy [leproauueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rjaBHas noArpymnmna (A-rpynmna)» u «rnodouyHas noarpymnmna (b-
IpYIIa)», Majible U OOIbIINE IEPUO/IbI; COOTHOCUTh 0003HAUYEHUs!, KOTOpPbIE UIMEIOTCS B TabyInIe
«Ilepuognyeckas cucreMa XuMu4deckux anemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) rknaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeEKTyY);

7) xapaxkmepuzosams (onucvieams) OOUINE XMMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLnii;

8) mpocnozuposamwb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAIECHUN B PA3JINYHBIX YCIOBHSAX;

9) ebluuCHsIMbL OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMMHYECKOI0 3JIEMEHTA 10 (GOpMyJie COEAMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

10) npumernsms OCHOBHBIE OTIEPALIUH MBICIIUTEIBHON JIEATEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHNE,
0000111eHIEe, CHCTEeMAaTH3AINI0, KIIACCU(UKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credosams paBuIaM MOJTB30BaHUSI XUMHYECKOH MOCYI0H 1 JTaOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBWJIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMH IO BBIITOJHEHUIO J1a00paTOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpe/IeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE FKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C OMOIIBIO



WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U JIp. ).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX TIOHSITUI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XMUMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpAaTUMbIE PEAKIIMU, OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJIJIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOppO3Usl METAJIJIOB, CILIABBl; CKOPOCTh XUMHUUYECKOM peaKkluy, MPEAeIbHO JOMYCTUMAas KOHIIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPY OIIMCAHWHM BEIECTB U UX IPEBPAICHUN;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIUKY JJIsl COCTABICHUST (JOPMYIT BELIECTB ¥ YPABHEHU I XMMHUYECKUX
peaKuuii;

4) onpedensimv BAICHTHOCTb U CTEIICHb OKHCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHCHUSIX PA3IMIHOTO
COCTaBa; MPHUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs!, NOHHAs, METAJJIMYECKas) B HEOPraHMUECKUX COCTMHEHUSX; 3apsi/l HOHA TI0 XUMHUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. M. Meneneesa u IeMOHCTPUPOBATh €r0 IOHUMAHHUE:
OIUCBIBATh U XapaKTepu3oBaTh TabanuHyo hopmy [lepuoanyeckoit cucTeMbl XUMUYECKUX 3IEMEHTOB!
pa3nuyaTh NOHATUS «rJ1aBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJIbLIIME IEPUO/IbI; COOTHOCUTHh 0003HAUEHUS, KOTOPbIE HUMEIOTCS B IEPUOANYECKOM TabJuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOECHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOliee Yucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B MpeeniaXx MajblX epruo/I0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKUE FJIEMEHTHI;, HCOPTrAaHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYacCTBYIOIIUX B PEAKLIMHU BELECTB, IO TETNIOBOMY 3P HEKTY, 0 U3MEHEHUIO CTETeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKUCHIBATh) OOIIHUE U CHCH(PUUSCKIE XUMUUECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, TOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOILIMX
XMMHYECKUX PEAKIINI;

8) cocmaensime ypaBHEHHS 3JICKTPOIUTHUCCKOM AUCCOLUALIMH KUCIIOT, MET0YCH U COJIeH; MOTHbIC 1
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU Pa3INYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEACTBOM COCTABICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoernosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOT'0 3JIEMEHTa 10 GOopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

12) credosams mpaBuiIaM NOJTB30BaHUsI XUMHYECKOH MOCYI0M 1 J1aOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpALEHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KAaUECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 U CHHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIIHIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ny HanmeHoBaHHe pa3eaoB H TeM NPOrPaMMBbI KoandectBo yacoB ekt
n/) POHHBI
BCEro | KOHTPOJIbHBI NpaKTHYecKHe e
e padoThI paboTbl (ungp
Pasnen 1. IleppoHavaibHbIe XUMHYECKHE NOHATHS
1.1.| Xumusi — BakHasi 00,1aCTh eCTECTBOSHAHUS H 5 2 undoypox,POLI
12.|B 15 1 PO
e
Hroro mo pasneny 20

Pazpen 2. BaxHeiimme npeacTaBuTeH HEOPraHUYECKHX BELECTB

2.1.| Bo3ayx. Kucaopon. Ilousitie 06 oxcnaax 5 1
2.2.| Bonopon. 4 1
TloHsiTHE 0 KHCJIOTAX H COJISIX
2.3.| Koan4ecTBEeHHbIE OTHOIIEHHS B XHMHH 5
2.4.| Bona. PactBopsl. [loHsiTHE 06 0CHOBaHHSIX 5 1
25|10 11 1 1
c
Hroro mo pasneny 30
Paznen 3.
Ilepuoan
Ilepuoanyeckuii 3axon u Ilepuognyeckas cucrema 7

XHMHYecKuX 1eMenToB JI. M. Mengeneesa. CTpoeHue

Xumnueckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE | 8 1
Hroro no pazzgeny: 15
PesepsrOe Bpems 3
OBILEE KOJMYECTBO YACOB I10 [TPOI'PAMME 68 3 6
9 KJIACC
KosinuectBo yacoB Ji1eKTpoHHBIE (LU(PPOBbIE)
BCEro | KOHTPOJIbHBIE NpaKTHYecKne padoThl

Ne | HaumenoBaHue pa3jeioB U TeM IPOrpaMMbl

1.2.| OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKHX PeaKuuit 4




BJ'IEKTPOJII/[TI/I‘leCKaﬂ aucconHanusi. XuMHUeCKHe peaknuuu

Hroro mo pasneny 17

Pa3nen 2. HemeTasuibl M UX cOeIMHEHUS

2.1.| Obwmast XapaKTepUCTHKA XHMHUYECKUX JJIeMEHTOB 4
VT r

2.2.| Obwast XapaKTepuCTHKA XUMHYECKHX d1eMeHTOB VIA-| 5

2.3.| O0mas xapaKTepHCcTHKA XHMAYECKHX dJieMeHToB VA- | 7

2.4.| O6wmas 8
XapaKTePUCTHKA

Hroro no pagﬁeny 24

Pa3gen 3. MeTaibl H UX COCIMHEHUS

3.1.| O0ume cBolicTBa METALIOB 4

3.2.| Baxueiflmme MeTaNIbI M HX COeIMHEHHS 16

Hroro no pazzaeny: 20

Paznen 4. XuMusi 1 OKpyKaiomas cpeaa

4.1.| BemecTBa M MaTepHAJIbI B ;KU3HH YeJI0BEKa 3

Hroro mo pasneny: 3

PesepBHoe Bpemst 4

OBIIEE KOJMYECTBO YACOB I10 I[TPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka Kosaun4yecTBo 4acoB Buabl, gopmbi
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTshI padoThI

1. |HWucrpykTax mo texHuku 6e3onacHoctr |1
npu pabdore B kabunere xumuu.lIpeamer
XUMHH. PoJib XUMHUH B )KU3HU YellOBEKa

2. |IIpaktuueckas pabora Nel." TTpuémsr 1 1 [TpakTrueckas
oOparieHus ¢ 1ab0paTopHBIM pabora;
obopynoBanuem."

3. | Tena u BemectBa. ®usznueckue croricta | 1 ITuceMeHHbIH
BEIIECTB. ATrperaTHoe COCTOSIHHUE KOHTPOJIb;
BEIIECTB

4. | ATOMBI U MOJICKYJIbI. XUMUYECCKUE 1 [TuceMeHnHbIi
aneMeHThl. CUMBOJIBI XUMHUECKUX KOHTPOJIb;
AJIEMEHTOB

5. [IpocThie U CIIOXKHBIC BEIICCTBRA. 1 3auerT;
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

6. | Xumuueckas Gpopmyiia. 3aKoH 1 [TucrmeHHbIi
MOCTOSIHCTBA COCTaBa. BaqeHTHOCTh KOHTPOJIb;
aTOMOB XMMHYECKUX IJIEMEHTOB

7. | OTHOcUTENbHAS MOJIEKYJISIPHAs Macca 1 [IuceMenHbI

KOHTPOJIb;

8. | OTHOCHTeNbHAs MOJIEKYJISIpHAS Macca. 1 [MuceMeHHbIH
MaccoBas J10Jis AJIEMEHTOB B KOHTPOJIb;
COEIMHEHUSIX.

9. | ®usnueckue U XUMUYECKHE SBICHUS. 1 YcTHbIi onpoc;

10. | Xumudeckue peakuu:mpu3HaKy 1 1 [TuceMeHHbIi
YCIIOBHSI TPOTEKAHMSL. KOHTPOJTb;

11. | 3akOH coXpaHEHHsI MACChl BEIIECTB 1 YcTHbIi onpoc;

12. | Xumuveckne ypaBHEHUS 1 [InceMeHHBIM

KOHTPOJTb;

13. | CocraBiieHre ypaBHEHHI XUMHYESCKUX 1 [TuceMeHHBIH
peaxiuii. KOHTPOJIb;

14. | PacdeTbl MO XUMUYECKUM YPaBHEHHUSIM. 1 [IuceMenHbI

KOHTPOJIb;




15.

Knaccudukanmst XaMUUECKUX peakiui
(coenuHeHus, pa3oKeHHs], 3aMEICHUS,
oOMeHa).

TectupoBanue;

16. | ITonsitue 0 MeTOIaX MO3HAHUS B XUMUU. VYcTHBIN onpoc;
XuMus B CUCTEME HayK.

17. | Yuctsie BentectBa U cMecu. CocoObl YcTHBIN onpoc;
pa3aeneHus CMeCen.

18. | [Ipaktuueckas padora Ne2:"Ouuncrtka [IpakTuyeckas
3arpsi3HEHHON oBapeHHOU conn' pabora;

19. | O6061menue Tems "[lepBoHavaIbHbBIC CaMooI11eHKa ¢
XUMUYECKUE MOHATUS" HCIIOJIb30BAaHUEM

«O11€HOYHOTO
JUCTaY,

20. | KourponbHas pabora Nel mo teme Kounrtponbhas
:"[lepBoHavYaIbHBIE XUMUYECKHE pabora;
MmoHsTHS "

21. | Bo3myx — cmech razoB. CocTaB BO3IyXa. VYcTHBIN onpoc;

22. | Kucmopoa — 3JeMEHT U IPOCTOE [TucbmenHbIi
BemecTBo. Haxoxxaenue kuciopoa B KOHTPOJIb;
npupoe, GU3HIECKUE U XUMUICCKUE
cBoiicTBa (peakiuu ropeHusi) OKCUIbL.

23. | Ilpumenenue kucaopoaa. CriocoOsr CamoorieHka ¢
MOJTyYEHUsI KHCIIOPO/ia B 1abopaTopuu u UCIIOJIb30BaHUEM
npoMeleHHocTu. KpyroBopor «O11€HOYHOTO
KHciopoja B npupojie. O30H — JUCTay;
AJUTOTPOITHAS MOIU(DUKAIUS KUCIOPOIa.

24. | TeroBoii 3 HeKkT XUMHIECKOM PEeaKIHH, [TucbmenHbII
TEPMOXUMHUYECKHE YPABHCHUS, IK30- U KOHTPOJIb;
SHJO0TEPMUUYECKHE peakiuu. TormuBo:
yroJib U MeTaH. 3arpsi3HeHue BO3AyXa,
yCUJIEHHE TapHUKOBOTO 3 (dekra,
pa3pylieHne 030HOBOTO CIIOSI.

25. | [Ipaktudeckas padota Ne3 :"Tlonyuenue [IpakTnueckas
KHMCJIOPOJIa U U3YYEHHUE €r0 CBOMCTB" pabora;

26. | Boopo i — 3J€MEHT U MPOCTOE IIncrMeHnsbIi
BEILIECTBO. KOHTPOJIb;

27. | HaxosxaeHue BOIOpoia B PUPO/IE, [MucsrMeHHBIH
(bU3MYeCcCKre U XUMUYECKHUE CBONCTBA, KOHTPOJIb;

MIPUMEHEHHE, CIIOCOObI OTYUYEHHS




28. | . Kucnots! u couu. [TucbMeHHBIH
KOHTpOJIb;

29. | [Ipaktuueckas padorta Ne4:"IlonydeHue [IpakTuyeckas
BOJIOPOJIa U U3YYEHHUE €r0 CBOMUCTB" pabora;

30. | KomuuecTBo BemecTBa. Moib. MossipHas [TucbMeHHBbIN
macca KOHTPOJIb;

31. | Pemenue 3a1a4 Ha HAXO0XKICHUE ITuceMeHHbIH
KOJIMYECTBA BEUIECTBA,MACCHI . KOHTpOJIb;

32. | 3akon ABoraapo. MosipHbIii 00bEM [TucbMeHHBIN
ra3oB KOHTpOJIb;

33. | PacuéThl MO XUMHYECKUM YPAaBHCHHSIM. [TuceMenHbI

KOHTPOJIb;

34. | Pemienne 3a1a4 Ha MOJISIPHBIN 00BEM ITnceMeHHBIH
ra3os. KOHTpOJIb;

35. | dusnueckue cBoicTBa BOIbI. Boa Kak [MuceMeHHbIIH
pPacTBOPUTEIIb KOHTPOJIb;

36. | PactBopsbl. HacklieHubie 1 YcTHBIN onpoc;
HEHACBIIICHHbIE PACTBOPBI.

PactBopuMOCTSH BelecTB B BOJIE.
37. | .MaccoBasi 101151 BEIIIECTBA B PaCTBOPE [TuceMenHbI
KOHTPOJIb;

38. | [IpakTuueckas pabota [IpakTuueckas
Ne5:"ITpuroTtoBneHue pacTBopa 3aJaHHOU paborta;
KOHIIeHTpauuu"

39. | Xumuieckre CBONCTBA BOJIBI. [TucbmenHbIi
OcHoBanus. Poib pacTBopoB B mpupoae u KOHTPO!JIb;

B JKM3HM denoBeka. KpyroBopoT BojibI B
MpUPOJIE.. 3arpsI3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ OYUCTKA TPUPOIHBIX BOJI.

40. | Knaccugukarus HeOpraHMUECKUX YcTHBIN onpoc;
coenunennil. Oxcuanl. Kimaccudukamms
OKCHJIOB: colieoOpa3yrorire (OCHOBHBIE,

KHUCIIOTHBIE, aM(DOTEpHBIE) U
HeconeoOpa3yromue. HomeHnknarypa
OKCHJI0B (MEXIyHapoIHas 1
TpUBHUAJIbHAS)

41. | ®duznueckue U XUMUYECKUE CBOMCTBA [IuceMenHbI
okcu0B. [loyueHne okcuaoB. KOHTpOJIb;




42. | OcuoBanwus. Knaccudukarius OCHOBaHUI: ITnceMenHBIN
IENOYU U HEPACTBOPUMBIE OCHOBAHMSL. KOHTpOJIb;
Howmenkinarypa ocHOBaHMit
(MexxayHapoHas U TpUBUAJIbHAS).

43. | dusnueckre ¥ XMMUYECKUE CBONCTBA [MuceMeHHBIi
ocHoBaHui. [loryueHre OCHOBaHUM. KOHTpOJIb;

44. | Kucnotsl. Knaccudukanus Kucior. [TrucbMeHHBIN
Homenknarypa kucnot (Mex1yHapoiHas KOHTPOJIb;

Y TpUBUATIbHAs)

45. | dusnueckre U XMMUYECKUE CBOWCTBA [MuceMeHHbIi
KUCIOT. Psan aktuBHOcTH MeTasuioB H. H. KOHTpOJIb;
bekerosa. [lonyueHnne Kucior.

46. | Conmu. Homenkiarypa cosneit [InceMeHHBIM
(MexxayHapoHasi M TPUBUAIbHAS) KOHTPOJIb;

47. | dusuyeckre U XMMUYECKUE CBONCTBA [MuceMeHHBII
couield. [lomydyenue conen. KOHTpOJIb;

48. | T'eHeTHuecKas CBsI3b MEXKIY KJIacCaMu [TuceMeHHbIi
HEOPraHUYECKUX COSAMHEHUN. KOHTPOJIb;

49. | TIpaktuueckas pabora Ne5:"Perienue [IpakTrueckas
AKCIIEPUMEHTAJIBHBIX 3aa4 10 pabora;
Teme«BaxkHennme Kiaccol
HEOPraHUYECKUX COSIUHEHUI».

50. | KouTponbHas padora mo teme:" KoHnTponbHas
Baxneiiime kinaccbl HEOPraHUYECKUX paborta;
coequHEeHUN"

51. | [lepBbie MOMBITKH KIACCUPHUKATUH YcTHBIN onpoc
XUMHUYECKUX A1eMeHTOB. [lonaTue o
TPYIIax CXOJHBIX HJIEMEHTOB
(11en0YHbIE U 1IET0YHO3EMEbHBIE
METaJJIbl, TaJIOTEHbI, UHEPTHBIE Ta3bl).

DreMeHTBl, KOTOpble 00pa3yroT
aM(pOTEepHBIC OKCHUJIBI 1 TUIPOKCHUJIBI.

52. | [lepnoauueckuii 3axoH. [Tepuoanyeckas [IncemenHsbIi
CUCTEMA XUMHYECKUX DJIEMEHTOB KOHTPOJIb;

1. 1. Menneneea




53. | Ctpoenue atomoB. CocTaB aTOMHBIX [InceMeHHBIN
sinep. M3oTonbl. DIEeKTPOHBI. KOHTpOJIb;

54. | CtpoeHue 3JIEeKTPOHHBIX 000JI0YEK [MuceMeHHBII
aTOMOB TepBbIX 20 XMMHUYECKHUX KOHTPOJIb;
sneMeHTOB [lepuoanyeckoil cucTeMbl
. . Menpeneena.

55. | XapaKTepruCTUKa XMMHUECKOTO 3JIEMEHTA [TrucbMeHHBIN
II0 €ro NoJIoKeHUIO B [Iepnonnueckoi KOHTPOJIb;
cucreme /I. 1. Menneneesa.

56. | 3aKOHOMEPHOCTH U3MCHEHHUS pauyca YcTHbIN onpoc;
aTOMOB XUMHYECKHUX JIEMEHTOB,

METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB 10 TPYIIaM U Mepuoam.
3nauenue [lepuoauyeckoro 3aKoHa u
[lepuoanueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U
MIPAKTUKH.

57. | . . MengaeneeB — yu&HbIN U YcTHBIN onpoc;
Ipa)IaHUH.

58. | Xumuueckas cBs3b. KoBaeHTHAs [TucbMeHHBII
(TmossipHast ¥ HEMOJISIPHAS) CBA3b. KOHTPOJIb;

59. | DAEKTPOOTPHIIATETHHOCTH XUMUIECKUX [TuceMeHHbIi
s1emMeHTOB. MloHHas CBs3b. KOHTpOJIb;

60. | CreneHb OKUCIICHUS [TuceMenHbBI

KOHTPOJIb;

61. | OKUCITUTETBHO-BOCCTAHOBUTEIIBHBIC ITucbmeHnHbIN
peakuumn KOHTpOJIb;

62. | [Iporeccel OKUCIIEHHS U CaMooOlIeHKa ¢
BoccTaHOBJIEHUSI. OKUCIUTENU U HCIIOJIb30BAaHUEM
BOCCTaHOBUTEIN «O11€HOYHOTO

JUCTAY,

63. | CocraBiieHHE OKUCITUTEBHO- [TuchbMeHHBII
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM KOHTPOJIb;
AJIEKTPOHHOTO OajaHca

64. | O606mIeHue 1o Teme :"TlepuoaudecKkuii 3auer;

3akoH U lleproauyeckas cucrema
XUMHYECKHUX deMeHTOB /JI. .

MenneneeBa. CTpoeHHE aTOMOB.
Xumunyeckas cBsizb. OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIE peakuu'




65. | [ToBTOpEHIME OCHOBHBIX KJIaCCOB 1 YcTHBIN 0onpoc;
HEOPraHUYECKHUX BEIECTB.
66. | [lToBTOpEeHNE TUTIOB XMMUYECKUX CBs3ei. |1 VYcTHBIN onpoc;
67. | IloBTOpeHne CTpoeHnE aTomMa 1 VYeTHBII onpoc;
68. | UToroBast KOHTpOJIbHAS paboTa. 1 1 KonrtponbHas
pabora;
OBILIEE KOJIMYECTBO YACOB I10 68 3 6
[MTPOI'PAMME
9 KUIIACC
Ne | Tema ypoka KoauuecTBO 4acoB Buabl, popmbi
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI
1. | Uucrpykrax no T.b. BxoaHo# koHTpoub. | 1 TectupoBanue;
Ilepuonnueckuii 3akoH. [lepronnueckas
CUCTEMA XMMHUYECKUX IJIEMEHTOB
1. . MenneneeBa. CTpoeHUE aTOMOB.
2. | CtpoeHue BelecTBa: BUIbI XUMU4ecKoi | 1 YcTHBIN onpoc;
CBSA3U. THUIBI KPUCTAITMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA
KPUCTAJUTMYECKOM PEETKH U BUIA
XUMHYECKOH CBSI3H.
3. | Knaccudukanus 1 HOMEHKIATypa 1 YcTHbIi onpoc;

HEOpPraHMYECKUX BEIECTB
(MexayHapoHasi U TpUBUAJIbHAS).

XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJIaccam
HEOPraHWYECKUX COCIUHEHNU,
TEHETUYECKas CBSI3b HEOPIraHUYECKUX
BCIIIECTB.




Knaccudukanmsi XuMHUUeCKUX peakIiiid
10 Pa3JIMYHBIM MPH3HAKaM (TI0 YHUCITY H
COCTaBY Y4acTBYIOIIUX B PEaKIIUU
BEILIECTB, 10 TETUIOBOMY 3P (DEKTy, 10
W3MEHEHHUIO CTENICHEH OKUCTICHUS
XUMHAYECKHX 3JIEMEHTOB, TI0
00paTUMOCTH, TIO0 YYaCTHUIO
KaTanmsaropa). JK30- U
IHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKUE YPaBHEHUSI.

VYceTHBIT 01poc;

5. | OKUCIIUTETHHO-BOCCTAHOBHUTEIILHBIC [InceMeHHBIN
peaxiuu, 3EKTPOHHBIN OaaHc KOHTpOJIb;
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHUE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOJIL30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

6. |I[loHsATHE O CKOPOCTH XUMHUYECKOI [IncemenHsbIi
peakiuu. KOHTpOJIb;

7. | IousiTue 06 0OpaTUMBIX U YcTHBII ompoc;
HEOOpATHMBIX XUMUYECKIX PEAKITUSIX.

8. |IloHsATHE O XUMUYECKOM PaBHOBECHH. [TuceMeHHbI

KOHTpO!JIb;

9. | ®akTOpHI, BIUSIOIIKNE HA CKOPOCTh [IncemenHsbIi
XUMUYECKON PEaKIIUU U TTOJIOKEHUE KOHTPOJIb;
XUMHUYECKOTO PAaBHOBECHS.

10. | Teopus amexTpoaUTHYSCKON VYeTHBIT onpoc;
U CCOITUAIUH.

11. | DAeKTPONUTHI U HE- CKTPOIIUTHI. VYcrHbIl onpoc;
Katunonsl, aHnOHBI

12. | . MexaHu3M JUCCOIMALIMH BELLECTB C ITuceMeHHBIH
Pa3IUYHBIMHU BUJAMU XUMHYECKOU CBSI3U KOHTPOJIb;

13. | Crenens quccormanuu. CUIbHBIC U [TucbmenHbII
Cl1a0bIe AIIEKTPOIIUTHI. KOHTpOJIb;

14. | Peakuuu HOHHOTO OOMEHa. Y CIIOBHUS [TucpmenHbII
MPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa, KOHTPOJIb;
TIOJTHBIC U COKpAIIEHHBIC HOHHBIC
YPaBHEHUs pEaKIIHil.

15. | CBoiicTBa KMCIIOT, OCHOBAHMI U COJIEH B ITuceMeHHBIN
CBETE MpeCcTaBIeHU 00 KOHTpOJIb;

BHCKTpOHHTHqCCKOﬁ JUCCOoraInu.




16. | KauecTBeHHBIE pEaKIIUU HA HOHBI. ITnceMenHBIN
[TonsTHE O THIPOIU3E CONEH. KOHTPOJIb;

17. | KonrponsHas padora Nel mo Teme KontponbHas
\"OnekTponuTryeckas quccouranus” pabora;

18. | OG1as xapaKTepUCTHKA I'aJIOTCHOB. YcTHBIN onpoc;
OcoOEeHHOCTH CTPOEHUS AaTOMOB,

XapaKTEePHBIC CTEIIEHU OKUCIICHUS

19. |. Crpoenue u husuueckue cBONCTBa [TucrmMeHHbIiH
MIPOCTHIX BEIIECTB — TaJIOTEHOB. KOHTPOJIb;
XHUMUYECKUE CBOMCTBA HA MIPUMEPE
xJiopa (B3aUMOJICHCTBHE C METAJUIAMHU,

HEMEeTaJUIaMHU, IIEJI0YaMH).

20. | XmopoBomopoa. CoJisiHast KHCIIOTa, [TuceMeHHbIi
XUMHUYECKHUE CBOMCTBA, MOYYCHHE, KOHTPOJIb;
npuMmenenue. Jlelicteue xiopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M YeJIOBEKa.

Baxuerinme Xaopuasl U UX HAXO0XKICHUE
B IIPUPOJIE.

21. | [Ipaktudeckas pabota Nel.:"M3ydenue [IpakTrueckas
CBOMCTB COJISTHOM pabora;
kucioThl. KauecTBeHHBIE peakiuu Ha -

XJIOPUI UOHBI"

22. | OOmast xapakTeprcTHKa eMeHToB VIA- YcTHBIN onpoc;
rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

23. | XuMu4eckre CBOMCTBA CEpBHI. [TuceMeHHBIM
CepoBonopoi, cTpoeHue, puznyeckue u KOHTPOJIb;
XUMHUYECKHUE CBOKCTBA.

24. | OkcuIbI Cephl Kak MPeICTaBUTEITH [TuceMeHHbIi
KHUCJIOTHBIX OKCHUI0B. CepHas KUCIIOTA, KOHTPOJIb;
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA
(obmmMe Kak mpeAcTaBUTENS Kiacca
KHUCJIOT U CHEIU(UUIECKHE).

25. | . XuMHUUeCKHe peaKIiiH, JICKAIUe B TectupoBanue;

OCHOBC ITPOMBIIIJICHHOT'O crocoba
MOJIYUYCHU A CepHOﬁ KHCJIOTHI.

[Ipumenenne. Conu CEpHON KUCIIOTHI,
KayecTBEHHasl peakiys Ha cylbdaT-noH




26.

Haxoxnenue cepbl U €€ COETMHEHUH B
npupoje. XMuMHUYECKOE 3arpsa3HeHUe
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepbl (KUCTOTHBIE IO/, 3arPsI3HEHNE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro
MpeA0TBPALICHUS.

VYceTHBIT 01poc;

217.

OO0mmas xapakTepucTuka 31eMeHToB VA-
rpymibl. OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.

YcTHBIN onpoc;

28.

.A30T, pacipocTpaHeHue B IPUPO/IE,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA.

Kpyrosopor a3ora B npupone

IIceMeHHbBIN
KOHTPOJIb;

29.

AMMI/IaK, €ro (1)I/ISI/I‘IGCKI/IC N XUMHNYCCKHEC
CBOfICTBa, IMOJIYYCHHEC U IPUMCHCHUC.

Conu aMMOHHMS, UX (HU3NIECKUE H
XHUMHAYECKHE CBOWCTBA, TPUMEHEHHE.

KauectBennas pe€aKlug Ha HOHBI
AMMOHMUA

ITuceMeHHbIH
KOHTPOJIb;

30.

[IpakTuueckas padbora Ne2: "[lonyuenue
aMMHaKa U H3YyYeHHE ero CBOMCTB.

[IpakTrueckas
pabora;

31.

A3OTHAas KUCIOTa, €€ moyuyeHue,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA
(oO1ue Kak mpencTaBUTENs Kilacca
KHCIIOT U

cnenuduieckue) Mcnons3oBanue
HUTPATOB U COJIEH aMMOHMSI B KAaUeCTBE
MUHEPAIBHBIX YI0OpeHH. XUMUYecKoe
3arpsI3HEHUE OKPYKAIOLIEH Cpebl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKIH, 3arpsI3HEHUE BO3/1yXa, IOUBHI U
BOJIOEMOB).

ITuceMeHHbIi
KOHTPOJIb;

32.

docdop, aToTpoIHbIE MOIUPUKAIIUN
dbocdopa, pusznueckre 1 XUMUUIECKHE
CBONCTBA.

TI1ceMeHHbBIN
KOHTPOJIb;

33.

Oxcun dpochopa(V) u dpochopnas
KHCJIOTa, (PU3NIECKUE U XUMUICCKUE
CBOMCTBA, nostyueHue. Mcnonp3oBanue
(docdaToB B KaueCTBE MHHEPATHHBIX
yaoOpeHui.

IIncbMeHHbBIN
KOHTPOJIb;

34.

OO6m1as xapakTepucTuka yieMeHToB |V A-
rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

YcTHBIN 01poc;




35.

VYraepo, aluIoTPOITHEIE MOU(PUKAIAH,
pacrpocTpaHeHHe B TIPUPO/JIE,
(bu3nUecKre U XUMHUIECKIE CBOMCTBRA.
Ancop6uus. KpyroBoport yriepoa B
IPHUPOJIE.

ITuceMeHHEBIN
KOHTpOJIb;

36.

Oxcunel yriaepona, ux pusnveckue u
XUMHUYECKHE CBOMCTBA, JICHCTBHE HA
KUBBIE OpPTraHU3MBI, MTOJIyYECHUE

U IpUMEHEHUE. DKOJIOIMUECKUe
MpOo0GJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yrnepona(lV); runoresa riodanbHOTO
MOTETICHUS KJIMMAaTa; MapHUKOBBIN

¢ dekr.

IIrceMeHHbBIN
KOHTPOJIb;

37.

VYronpHas KUCIIOTa U €€ COTH, UX
(bU3UYECKre U XMMUYCCKHUE CBOMCTBA,
MOJIy4eHUe U PUMEHEHHE.

KadecTtBenHnas peakiys Ha kapOoOHaT-
noHsbl. Mcrnonp3oBanue kapOOHATOB B
6I)ITy, MEOUILINHE, HpOMI)IIHJIeHHOCTI/I nu
CETBCKOM XO03SIHCTBE.

I1rceMeHHbBIN
KOHTPOJIb;

38.

[IpakTuueckas paborta Ne3:" [Tonyuenue
okcuza yraepoaa (V1) u uzyuenue ero
cBoiicTB.PacriosHaBanue kapOOHATOB.

IIpakTrueckas
pabora;

39.

[TepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK

0 COCIMHEHUSX yriepozaa (MeTaH, 9TaH,
STHUJIEH, alleTUJIEH, STaHOJ, TIUIIEPHUH,
yKCycHas kuciora). MIx coctas u
xumuueckoe crpoenue. Ilonsatue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKUpax, OenKax, yriieBojgax — U UX POJu
B )KH3HU YeloBeka. MartepuanbHoe
€IMHCTBO OPTAaHUYECKUX U
HEOPTaHWYECKUX COSAMHECHUN.

VYeTHBIT onpoc;




40.

Kpemnnii, ero ¢puznueckue u
XHUMUYECKHE CBOWCTBA, MTOJyYCHHE U
npuMeHeHre. CoeTMHEHUsT KpEMHUS B
npupoje. Obuue npeacraBaeHus 00
okcuze kpemuus(1V) u kpemHueBoi
kuciote. CUIMKAThI, UX UCTIOIb30BAHUE
B OBITY, MEJUIIMHE, IIPOMBIIIUIEHHOCTH.
Bakneiine cTpouTeNIbHbIE MAaTEPUAIIBL:
KepaMuKa, CTeKJIO, [IEMEHT, OETOH,
xene300eToH. [Ipobrnembl 6e30macHOTro
WCTIOJIb30BAHUS CTPOUTEIBHBIX

MaTcpHrajioB B HOBCQI[HGBHOﬁ JKHU3HHU.

VYceTHBIT 01poc;

41.

KontponbHas padorta Ne2 1o teme
:"HemeTasr"

KonTtponbHas
pabora;

42.

OO1w1ast xapaKTepUCTHKA XUMUYECKHX
2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nonoxkenus B [lepuonnueckoi
CUCTEME XMMHUYECKHUX DIEMEHTOB

J1. 1. MenneneeBa u CTpOCHHsSI ATOMOB.
Crpoenune metaios. Mertamnyeckas
CBSI3b M METAJINYECKasi
KPUCTAJUINYECKasl PEIIETKA.

VYceTHBIT onpoc;

43.

DIIEKTPOXUMUYCCKUN PsiJl HAPSKCHHIMA
MCTAJIJIIOB. (DI/ISI/ILIGCKI/IC N XUMHNYCCKHUC
cBoiicTBa MeTayIoB. OOIIHE CIIOCOOLI
MOJTYYCHUST METAJIJIOB

IIuceMeHHbBIN
KOHTPOJIb;

44,

[ToHsiTHE O KOPPO3HUU METAJLIOB,
OCHOBHBIE CITOCOOBI 3AIUTHI UX OT
KOPPO3UH.

VYeTHBIT onpoc;

45.

CrnaBbl (CTallb, YyT'yH, JIOPATIOMUHHM,
OpOH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

TectupoBanue;

46.

Illenoynble METaJIbI: IIOJIOXKCHUE B
[lepuoanueckoii cucteMe XUMUUECKUX
snemeHToB JI. 1. Menaeneesa; ctpoeHue
WX aTOMOB; HAXOX/ICHHE B TIPUPOJIC.

YceTHBIT 0onpoc;

47.

PuznyecKkue 1 XMUMUYECKHE CBONCTBA
(Ha mpuMepe HATPHs U Kalus).

IIncbMeHHbBIN
KOHTPOJIb;

48.

OKCI/IJIBI %1 FI/IHpOKCH)II)I HanI/Iﬂ " KaJIud.
HpI/IMeHeHI/Ie MICJIOYHBIX MECTAJIJIOB U UX
COE€IUHEHUN

YcTHBIN 0npoc;




49. | IllenouHO3eMENbHEBIE METAJUILI MATHUI U [TucrMeHHBII
KaJbLUW: noJjioxkeHue B [lepuoanueckon KOHTPOJIb;
CHUCTEME XUMHUUYECKUX 3eMeHToB [[. 1.

MeHpeneeBa; CTPOCHHE UX aTOMOB;
HaxO0’KJICHUE B IIPUPO/IC

50. | dusnyecKkue ¥ XUMUYECKHE CBOMCTBA [TuchbMeHHBII
MarHus u KaJIbIIHsl. KOHTPOJIb;

51. | Baxselimue coequHeHUs KaJblUs
(okcum, TUAPOKCHUL, COJIH).

52. | KecTkocTb BOMIBI U CTIOCOOBI €8 VYcTHBIN onpoc;
YCTpaHEHUS:

53. | AIIOMUHHIA: IOJIOKEHHE B YcTHBIN onpoc;
[Tepunoanueckoii cuCTEMEe XUMHUYECKHUX
anemeHTOB /1. I. MenaeneeBa; ctpoeHue
aToMa; HaXOXKJICHUE B IPUPOJIC.

54. | dusnyecKkue U XMMHYECKHE CBOMCTBA [TucbMeHHBII
AJTFOMUHHSL. KOHTPOJIb;

55. | AM(oTepHbIe CBOMCTBA OKCHIA U [TucbmenHbIit
THAPOKCH]IA aTFOMUHHS KOHTPOJIb;

56. | XKeneszo: monoxenue B Ileproauueckoii YcTHBIN onpoc;
CHCTEME XMMHUYECKHUX DJICMCHTOB
. 1. MeHneneeBa; CTpOEHUE aTOMA;

HaxO0JIEHUE B MIPUPO/IE

57. | ®dusnyecKkue U XUMHYECKHE CBOMCTBA ITucbmeHHbIN
Kemesa KOHTPOJIb;

58. | Oxcupl, THAPOKCH B U comn xeme3a(ll) CamoolieHka ¢
u xene3a(lll), ux cocras, cBoiicTBa 1 HCIIOJIb30BaHUEM
MIOJTyYEHHE. «O1€HO4YHOT 0

JIUCTAY,

59. | Ilpaktuueckas padora Ne4: [IpakTuueckas
pelIeHre YKCIEPUMEHTATbHBIX pabora;
3aj7a4 1o teme. «Baxaeimme
METAJUTBI U UX COCAUHCHUS.

60. | O606menue mo Teme :"Mertautbr" TectupoBanwe;

61. | KontponbHas pabora Ne3 mo teme:" KouTtponbsHas

Meramiasr"

pabora;




62.

HoBbie MaTepuanbl 1 TEXHOJIOTUH.
BemecTsa 1 maTepuansl B TOBCEIHEBHOM
JKW3HU YeIoBeKa. XUMHUS U 3I0POBBE.
be3zonacHoe ucmonbp30BaHKUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [TepBas
IMOMOIb IMPYU XUMHUYECKHUX 0KOTaxX

U OTPaBJICHUSX.

VYceTHBIT 01poc;

63.

OCHOBBI 3K0JIOTMYECKOM TPaMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH
cpenbl (mpeenbHas JOmyCTUMAast
koHuenrpauus semects — [1JIK). Posnb
XMMHH B PELIEHUH IKOJIOTUYECKUX
npobiem

YcTHbIN onpoc;

64.

[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOIOB
(yroib, IpupoOAHbBIN Ta3, He(Th),
MPOAYKTHI UX TIEPEPaOOTKH, UX POJIb B
OBITY M TPOMBIIIICHHOCTH.

ITuceMeHHbIH
KOHTPOJIb;

65.

[ToBTOopenue no Teme :"HemeTamib"

TectupoBanue;

66.

[ToBTopenue no teme:"Metamibr"

TectupoBanue;

67.

HroroBas KOHTpOJIbHASA paboTa

KonTponbHas
pabora;

68.

Hrorosoe 3ausartue

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

8 KVIACC

Xumus. 8 kinacc/Kysnernosa H.E., Tutoa .M., I'apa H.H., O0miecTBo ¢ orpaHU4eHHON
orBeTcTBeHHOCThIO«M3narensckuii neHtp BEHTAHA-I'PA®»; AknmonepHoe oOuiectBo «31aTenscTBO
[Ipocsemienue»; BBeaure cBoil BapuaHT:

9 KJIACC

Xumus. 9 kinacc/Kysuenosa H.E., Turosa .M., I'apa H.H., OGmiecTBo ¢ orpaHn4eHHON
orBercTBeHHOCThIO«M3narensckuii neHtp BEHTAHA-I'PA®»; AknmonepHoe oOuiectBo «31aTenscTBO
[IpocBemienue»; BBeaure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

8 KVIACC

M.IO I'opkoBeHnko.lloypounbie pa3padoTKu 10 XUMHUH .

9 KJIACC

A.A.Jlpo3nos «IloypouHoe IuIaHMpPOBaHUE IO XUMUI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
8 KJIACC: POIII, https://infourok.ru/

9 KJIACC: P31, https://infourok.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHMUE :myJabTUMeIuiiHbIN NIPOEKTOP,
OBOPYJAOBAHMUE JIUIAA MPOBEJIEHUS ITPAKTUYECKHUX PABOT :ko/u1ekniun

MHUHEPAJIBbHBIX MTOPOJA, KAYIYK, aﬂmMHHHﬁ, TOIUIMBO,HIEPCTH,BOJIOKHA.

Ha6opnbi: Hab6op Ne 1 B "Kucnote», Habop Ne 1 C "Kucnorsr",Habop Ne 3 BC "Illenoun"
Habop Ne 5 C "Oprannueckue Bemiecrsa', Habop Ne 6 C "Oprannyeckue BelecTsa

"HaGop Ne 7 C "MuHepasibHble yaoopenus", Ha6op Ne 9 BC "O0pasibl HEOPraHUIECKUX
coennuennii"Habop Ne 14 BC "Cynbdarsl, cyiab@urel".
Ha6op Ne 17 C "Hurpats!l" 00JIbIIONH
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