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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpaMma 1o XuMHuu JJI 00y4aromuxcsl 8 KIIacCOB cOCTaBlieHa Ha ocCHOBe TpeboBaHuU K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOIO OOLIEro
o0pa3zoBaHusl, C YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpEeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTABJICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKKe Ha OCHOBE [IpumMepHON porpaMMel
BOCIUTaHMsI 00y4aroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, pealu3yoluX OCHOBHbIE 0011e00pa3oBarenbHble nporpaMmsl (yTB. Pemennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOW HAyKH B O3HAHUU 3aKOHOB IMPUPO/IbI, B Pa3BUTUHU MPOU3BOJUTEIbHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
4eJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUIEHUE MUPA, CTaJla HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMuUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOIHNH
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUS.

B YCII0BUAX BO3pACTAOIICTO 3HAYCHUA XUMUH B JKU3HU O6HIGCTBa CYIICCTBCHHO IMOBBICUJIACH 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 HEOOXOUMBI I TPHOOpETEeHUsI 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 IpUpoIHOH cpeie, A TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNUHN PA3INYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealin3yeT MPUCYIIHe 00LIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU4E€OHOTO MpeMeTa « XUMHUS».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 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 I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xumuu ocHOBHOM IIKOJIBI OPMEHTHPOBAH HA OCBOEHUE 00YYarOIIMMKCS OCHOB HEOPTraHU4ECKON
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
Coneprxanue CKJIaIbIBA€TCS U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TTOHITHI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY 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 XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON TUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTYUEHUS U3y4aeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HAHHIO U METO/IaM MTO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHuio nepBoCcTeNeHHON 3HAUUMOCTH NIPH pealn3aii 00pa3oBaTeNbHbIX (PYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIni, a TaKk)Ke B ((GOPMUPOBAHUH U PA3BUTUN YMEHUH U CIIOCOOOB JI€SITEILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCA U MPOJIOIHKATh CBOE 00pa3oBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YeHHUH ITpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIIee 3HaUeHue NproOpenu Takue
LIEJIH, KaK:

(dbopMHpOBaHNE UHTEIIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYTHHUYECTBY,
CaMOCTOSITEIbHOMY IPUHSATUIO PEIeHUH, CHIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM
KU3HU;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



MO3HABATEIBHOM ESTETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOLTMM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINH ), UMEIOIIUX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

dopmupoBaHue y 00y4aromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHSI IEHHOCTH XUMHUYECKHIX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBALIUH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeKka. Tena u BemecTBa. OU3nyecKue CBOMCTBA BEIIECTB.
AFpGI‘aTHOG COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 MCTOoAax IMO3HAHUS B XUMHUH. XUMHS B CUCTCMC HayK. qI/ICTLIe
BemiecTBa u cMecu. CriocoObl pa3/ielIeHHs CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U croKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBa
BemlecTB. OTHOCUTENIBHAS aTOMHasi Macca. OTHOCHUTENNbHAs MOJIEKYIspHas Macca. MaccoBast 107151
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMHUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIecTB. XUMUYeCKHe ypaBHeHus1. Kiraccuukanys XuMUIecKUX peakiuii (CoeAMHEHNs, pPa3IokKeHus,
3aMelIeHus, OOMEHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu pabOoThI B JIAOOpaTOPUU U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKHUX BEIIECTB; Ha00eHNEe (PU3NIECKHX (TUTAaBJICHHE BOCKA, TasTHUE JIbJIA, PACTUPAHUE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, IPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0A€HUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMUYECKHUX peakuil (pa3iiokeHue caxapa, B3auMOJIeHcTBUE CEPHOM KUCIIOTHI € XJIOpUIOM Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieicTBHE kese3a ¢ pactBopoM coiu meau(1l));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpOBEIEHUE OUUCTKU IIOBAPEHHON COJIM; HAOII0ACHNE U ONIUCAHKE
PE3yJIbTaTOB MPOBEAECHHUS OIbITA, MIUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUSI MAcChl; CO3AaHUE MOJIETIEeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, GPU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoOsl MosTyuyeHus: KUCI0po/ia B J1abopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kucioposia B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakuu, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CIIOA.

BO,I[OpOI[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (bmnqecxne U XUMHWYCCKHE
CBOI\/’ICTBa, IMPUMCHCHUC, CITOCOOBI MMOJIYYCHUA. Kucnors! u connu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBast 10715 BEIIECTBA B pACTBOPE. XUMHUUECKHUE CBOMCTBA
BoJbl. OcHOBaHUs. Poib pacTBOPOB B MPUPO/JIE U B KU3HU YenoBeka. KpyroBopoT BOJibl B IPUPOJIE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeauaennii. Oxcuasl. Knaccudukaims okcuioB: coaeodpasyromme

(oCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosieoOpa3yromre. HoMeHkmaTypa OKCHAOB (MEXIyHApOIHAS U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue oKCHIoB.

OcHoBanus. Kmaccudukanmsi ocHOBaHMIA: METOYN U HEPaCTBOpUMBIC OCHOBaHUs. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHE CBONCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nyecKre U XuMU4YecKue cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. I[lonydyenue
KHCJIOT.

Comu. HomenknaTypa coiield (MexayHapoaHas ¥ TpuBHaibHas ). DU3NYECKHE U XMMHUYECKHE CBONCTBA
cousiel. [lonmyuenue comnen.

I'eneTnyeckas cBsI3b MEXKIy KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUMN.

XUMHUYECKUHN HKCIIEPUMEHT: KaueCTBEHHOE OIMPEIeNICHUE COICPKAHUS KUCIOPO/ia B BO3/1yX€; MOJyUCHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBONCTB KUCIOPO/1a; HAbII0IeHEe B3aUMOICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOIy4YeHHUEe, COOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJAOPOIa
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIo/1eHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJIICHHE PACTBOPOB C OMPEIEIEHHON MaccoBOil Toei
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
MCIIOJIb30BaHNE BUCOMATEPUAJIOB); OTIPEIelIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHAUKATOPOB;
UCCIeI0OBaHie 00paslloB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HA0II0IeHNE U3MEHEHUS OKPACKU
MHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaNIaMH, peaklUii HeHTpaau3auu; NoJydeHne HepacCTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO METaJula JPYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33134 10
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u Ilepunoanyeckasi cucreMa xuMudeckux 3jeMmenToB /. U. MenjesieeBa.
CtpoeHue aToMoB. XuUMu4eckas cBsi3b. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX 3JICMCHTOB. HOH?ITI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IenoYHbIe U MIETOYHO3eMENbHBIE METAIIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuii 3akoH. [lepnonnueckas cucteMa XuMudeckux ieMeHToB /I, 1. Menneneesa.
Koportkonepuoanast u juimHHonepuoaHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuii CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenne atoMmoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHsl. CTpoeHHe 3IeKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /Jl. 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paguyCca aTOMOB XUMHWYCCKUX BJICMCHTOB, MECTAJINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 rpyiimam 1 nepuojam. 3HadeHue Hepﬂonnqecxoro 3aKOHa " Hepnonnqecxoﬁ
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU U ITPAKTUKH. I[ H. Mennenee — yqéHBIﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'DIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/IL[aTCJIBHOCTB
XUMHUYECKHUX 3IeMEHTOB. MIoHHAs CBSA3b.

Crenens okuciaeHus. OKUCINTENFHO-BOCCTAHOBUTEIILHBIC pEaKkuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMOHeﬁCTBHC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menorleﬁ; IMPOBCACHUEC ONBITOB, UJTFOCTPUPYIOIINUX
MPUMEPLI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKknun pasioxXCHUs, Coe)IPIHeHI/IH).

MexnpeamMeTrHblie CBSI3H
Peanuszanus MEKXIIpEeIMETHBIX CBA3EH IPU U3YYCHUH XUMHUH B 8 KJIaCCE OCYLIECTBIIACTCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCEMHBIMU JJIs1
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KJIaCCI/ICI)I/IKaLII/ISI, NepUOANIHOCTD, H3,6JIIOI[€HI/I€, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUEC, MOJICIIb,
SABJICHUC.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI H3MEPEHHsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE OPOIbL, OJIE3HbIE HCKOIIAEMbIE, TOILJIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Ki1acce HaIIPaBJIEHO Ha JOCTHXKEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMHUU B €IUHCTBE y4eOHOW U BOCIIUTATENbHOM JiesTenbHOCTH OpraHu3aiy B COOTBETCTBUM C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JOCTOBEPHOH MH(OPMAITUEH O TIEPEOBBIX TOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMUH,
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 JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3JJaHNN y‘Ie6HI)IX IIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MTPHUPOIBI, B3AUMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

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

5) mo3HaBaTeNbHON, HHQOPMAIIMOHHON M YUTATEIBCKOM KYIBTYPhI, B TOM YHCIIC HABHIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHUIO U MTO3HAHMIO, JIF0O03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) oco3HaHUsl HEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHWSI, MOHUMAHWMSI [ICHHOCTH 3I0POBOTO M 0€301acHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPU PabOTe ¢ BEIICCTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOKAIOIINUX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PEIICHHsI TOCPESICTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BRIJCISAIOT 3HAYUMBIE 11 POPMHUPOBAHUS MEPOBO33PEHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIFOT Ha OCHOBE 3HAHHUH U3
3THUX NMpeAMETOB (POPMUPOBAThH MIPEICTABICHHUE O LIEJIOCTHOM HayYHO! KapTUHE MUpPa, U YHUBEpCaJIbHbIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06paSOBaTCHLHOﬁ MMporpaMmsaI 110 XUMHUH OTPAXKAKOT 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}ITL HX XapaKTCPHBIC IIPU3HAKH, YCTAHABIIMBATE 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; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaHOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHBIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCITIOJIb3YCMBIC B XUMHH, Hp606pa3OBBIBaTB IIUPOKO ITPUMCHACMBIC 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 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBISABJIATH U XapPAKTCPU30BATh CYIICCTBCHHBIC ITPHU3HAKU U3YyYaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUA OTUX 3aKOHOMCpHOCTCﬁ n HpOTHBOpC‘IHﬁ; CaMOCTOATCIIbHO BBIGI/IpaTL CIoco0 pemicHuAd y‘-Ie6H01>i
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO IIAHWPOBAHUIO, OPTaHU3ALUH U TPOBEACHUIO YICHUYECKHX YKCIIEPHMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

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 UHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAMMBIX ISl BHITTOJHEHUS yIeOHBIX U TTO3HABATEILHBIX 3371a4 OTpe-
JeNEHHOTO TUIIA; TPUOOPETEHHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJIBLHYIO (pOpMy IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4yi HECTIOKHBIMH CXEMaMHU, [uarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karolllel MPUPOIHON CPEJIbI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJIE TUAJIOTA W/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(bOpMyIIMPOBATh CBOM MPEIOKECHHUS] OTHOCUTEIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 33/1a9H;

9) mpuoOpeTeHue ONbITa MPE3ECHTAIIMH PE3YITATOB BBHIMTOIHEHUS XMMUYECKOTO SKCTIEpUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JESTEILHOCTH MPH PEIICHUH BO3HUKAIOIINUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIEC CITOCOOBI pelieHns YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOATEIEHO COCTABIISThH HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3yibTaTa 3asBJICHHON LENH,

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIpUMEpPHON pabodeil MporpaMMoii, BEIACISIOT: OCBOCHHBIE 00YUYAIONUMUCS HAYYHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielpUIECKUE TSl MPEIMETHON 00JaCTH «XUMHS», BUIBI ACSITEIIBHOCTH 10
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIN: aTOM, MOJICKYJ1a, XHMHYECKUMN 3JIEMEHT, IPOCTOEC
BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COeAMHEHUH, MOJIIPHBIA 00BEM, OKCUJI, KCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasl PeakKiius, Kiaccu(uKaus peakiuii: peakiuu
COCIMHEHUS, PEaKIINU PA3TIOKECHHS, PEAKLIMHU 3aMELICHHUs, peaKIIui 0OMeHa, SK30- M SIHI0TEPMHUECKHUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, SIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aToMma, XMMHUYecKast CBs3b, OJISIPHAS M HEMOJIsIpHAsi KOBAJICHTHAS CBsI3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHIEHTPALIKs) B pacTBOPE;

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

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHSI (DOPMYJI BEIIECTB M YPABHCHUI XMMUYECKIX
peaKIuii;

4) onpedensime BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUAX; IPUHAJICKHOCTD BEIIECTB K OMpPeIeIEHHOMY KJIacCy COSAMHEHU T10
dbopmynaM; BUJ XUMHUECKON CBSI3U (KOBAJCHTHAS M MOHHAS) B HEOPTAaHMUECKUX COCTUHECHUSX;

5) packpwieame cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX NoyioxkeHus B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IMUHYI0 Gpopmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: pa3inNyaTh MOHATUS «TJaBHas noarpynmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnmna)», Majble U O0NblIne IepUo/ibl; COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOIHIIE
«[lepuonuyeckas cucreMa xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsiz sApa, o0liee YMciao 3IEKTPOHOB U
pacripesielieHue UX 110 SJIEKTPOHHBIM CII0SIM);

6) rxnaccuguyuposams XAMUYECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (Onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MIOJITBEPK/1asi ONMCAHKUE TIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIONINX XUMHUYECKUAX PEAKIIHIA;

8) mpocnosuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

9) gwviuucsIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYEO MacChl BEI[ECTB; MAaCCOBYIO JIOJO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOJINUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKOM peaKinu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICIIUTEIBHON JEITEIbHOCTH — aHAIIU3 M CHHTE3, CPaBHCHHE,
0000111eHrEe, CUCTEMATH3aIIHI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3YUYEHUS CBOICTB BEIIECTB M XUMHUECKUX PEAKINi; ECTeCTBEHHO-HAYYHBIC METO/IbI TO3HAHHS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) crnedosams npaBUIaM MOIB30BAHNS XUMHUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, & TAKIKE
npaBuiIaM oOpaleHHs ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMHU T10 BBITIOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYEHUIO B COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA M KUCIOPOaa),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEIEIEHHON MAaCCOBOM 7101l pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHE SIKCIIEPUMEHTBI 10 PACIIO3HABAHHUIO PACTBOPOB IIEJI0YEH M KHCIIOT C TOMOILBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U . ).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HanmeHoBaHMe pa3eioB U TeM KosnyectBo 4acoB Hcnoan3yemoe Buasl nesiTebHOCTH Bunapl, JJIeKTPOHHbIE
1/ | AporpaMMsI obopynoBanue Touku hopmbl (undpossie)
BCEro | KOHTPOJIbLHBIE | IPAKTHYEC | PocTa KOHTPOJIsA oGpasoBaTe/bHbIe
padoThI KHe padoTh] pecypest
Paznen 1. [lepponavajibHble XHMHYECKH e TIOHATHS
1.1. | Xumus — Baxuas 06.;1acTh 5 0 2 Hudporas PackpbIBaTh CMBICT H3y4aeMbIX TOHATHIA; VcTHbIi OnekTpoHHOE
€CTeCTBO3HAHHUS M MPAKTHYECKOi naGopatopust Releon| Packpsisath porth Xumin B IPHPOJE 1 KHM3HH HeioBeKa, e€ CBA3b C APYTHMH oIpoc; HPUIIOXKCHHUE.
AesiTeJTbHOCTH YeI0BeKa JIATYHK BHICOKOH | HAYKAMH; PasimaaTh qHCThIC BEMIECTBA M CMECH; OIHOPOIHEIC H HEOTHOPO/HBIC IMucbmennslit | [ugposbie
TeMIepaTyphl cMecy; KOHTPOJIb; o0pa3oBaTeIbHbIe
Paznnuats pu3nYECKUe 1 XUMUYECKHE SIBICHHS, IIpakTuyeckas | miatdopMeil.
pabora;
1.2. | BemecrBa 15 1 0 udposast IIpumeHATh ecTeCTBEHHO-HAYYHbIE METOABI TO3HAHHUS (B TOM YHCIIe HAaOIIOICHNE, VYerusrii DneKTpoHHOE
U XHMHYECKHe peakiuu naGopaTopust Releon| MOJEIHPOBAHHE, SKCIICPUMEHT) i OCHOBHBIC ONICPALIMH MBICIATEIBHOM 0OIpoc; HPUIIOXKEHHE.
JaTYHK JeSTENbHOCTH (CpaBHEHHE, KIIACCH(QUKALN) UL H3y4CHHS BELIECTB 1 XUMHUYECKHX Inucemennsbiit | [udpossie
1EKTPOTPOBOIHOCT PpeaKIuii; KOHTPOJIb; o0pa3oBaTesbHbIe
" PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHII M 3aKOHOB U IPUMEHSTh 9TH MOHATHS IIPU KonTtponeHas | mnatdopmel.
OIMCAHUHU CBOMCTB BEIECTB M HX MPEBPALLCHHMIA; pabora;
Paznuuate pu3nuecKie H XUMUYECKHE SIBICHHUS, O0BICHAT HX CYLIHOCTb C TOYKH
3pEHHUsI AaTOMHO-MOJICKYIISIPHOTO yUCHHUST;
OmnpenesnsTs NPU3HAKH XUMHIECKUX PEaKIHid, yCIOBHS HX IPOTEKAHHS;
OOBACHATD CYIIHOCTb (PH3MYECKUX M XUMHUUYCCKHX SBICHUIT C TOYKH 3PCHHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHNS;
Krnaccudunumposath Xumudeckue peakiuu (1o YUCITy U COCTaBY pearupyroIiux 1
Hroro o pa3neny 20
Pazzen 2. Baskneiinme npeacTaBHTe]H HEOPTaHHYECKUX BelIECTB
2.1. | Bo3nyx. Kuciopoa. [lousitie 06 oxcuaax 5 0 1 XapakTepu30BaTh (ONICHIBATh) COCTAB BO3AYXa; VYerubiit OneKTpoHHOE
(u3IIecKie U XUMHIECKHE CBOHCTBA; oTpoc; TIPUITOXKEHHE.
KHCIIOpO/a; [Mucemennblit | Hudpossie
CTIOCOOBI €ro TMOMyYeHHs; KOHTPOJIb; o0Opa3oBaTesbHbIe
[PUMEHCHHE U 3HAYCHHE B IPUPOJIC U JKU3HHU; INpakTnyeckas | mnatdopMel.
YeJoBeKa; pabora;

CpaBHMBATh PEAKIIMN TOPEHHS  MEICHHOTO OKHCIICHHUS;

Cobupath IpHOOPHI JUTs MOTYYECHUS KHCIOPO/1a (BBITECHEHHEM BOJIBI 1
BO3/yXa); Pacrno3HaBaTh OMBITHBIM MYyTEM KHCIOPOJ;

Hcnonp30BaTh XMMHYECKYIO CHMBOIIMKY JUTA COCTaBIeHUs hopmyI
BEIIECTB; ;

MOJIEKYIAPHBIX YPaBHEHNH XMMIYECKUX PEAKINH C y4acTHEM KHCIOPO/Ia;
OOBACHATD CYIIHOCTh 3KOJOTHIECKUX TpobIIeM;

CBSI3aHHBIX C 3aTPA3HEHUCM BO3yXa;

CrnezoBath mpaBuiiaM 6€3011acHOi PadOTHI B JIAOOPATOPHH MPH
HCIIONb30BAaHKH; XHUMUYECKON MOCYIBI H 000PY10BaHHUS;

a TaKKe MpaBuUIIaM 0OpaIEHHs C TOPIOYNMH;

BEILIECTBAMH B OBITY;;




2.2. | Bogopon. HI/I(I)pOBaH PackpbIBaTh CMBICT H3y4aeMbIX OHITHIT H IPHIMEHATH 3TH MOHATHS IIPH OIMHCAHUN VerHbiit OneKTpoHHOE
IonsiTHE 0 KHCIOTAX M COJIAX 6 CBOMCTB BEIIECTB H UX IPEBPAIICHHUI; ompoc; TIPUIIOKEHHE.
J1ab0paTopus XapakTepu30Bath (ONMUCHIBATh) QH3MUECKIE U XUMHYECKHE CBOICTBA BOAOPOA, Iucemennbiit | Ludpossie
Releon matamk | crocobs ero HOJy4eHHUs], IPUMEHEHHE; KOHTPOJIb; 00pasoBaTeibHbIE
BBICOKOU Cobupath npubOp A1 MOTyICHHS BOAOPOAA; [pakTudeckas | miaTOpMBL.
Hcnonps30BaTh XUMHUYECKYIO CHMBOJIUKY JULS COCTaBICHHS (JOPMYII BELIECTB, paborta;
TEMIICPATyPBhI MOJIEKYJISIPHBIX YPaBHEHHII XHUMUUECKHUX PEAKIUH ¢ yqacTHEM BOJOPO/A;
CrnenoBath npaBuiaM 6e30macHoit paboThl B 1a00paTOPHU PH UCHIOIb30BAHHI
XHMHUYECKOH IToCy 16l B 000pyJOBaHNs, a TaKXKe IPaBIIIaM 00pAILCHHS C TOPIOUNMU
BEILIECTBAMHU B OBITY;
IInannpoBaTh M OCYIIECTBILATE Ha IIPAKTHKE XUMUYECKUE IKCIIEPHMEHTEI, IIPOBOUTH
HaOMI0[eHNs, feJaTh BBIBOBI 110 Pe3y/IbTaTaM dKCIIEPUMEHTA;
‘YyacTBOBaTh B COBMECTHOM paboTe B rpyIIie;
2.3. | KosmvecTBeHHbIE OTHOINEHHUSI B XHMHH ; VYerHblit DIIeKTpOHHOE
PackpbIBaTh CMBICIT H3y4aeMbIX OHATHI H IPUMEHATh OTH IIOHATHS, a TAaKKe ompoc; IPUIIOKEHHUE.
U3y4deHHbIE 3aKOHbI M TEOPHUH IS PELICHHs PacuETHBIX 3a/1a4; [Tucemennblit | [ugposbie
BeruncaTs MOISIpHY!0 Maccy BellleCTB; KOJIMYECTBO BEIIeCTBa, 00bEM ra3a, Maccy KOHTPOJIb; o0Opa3oBaTeibHble
BEILECTBA; m1aTHOPMBI.
TIpoBOAUTE pacyéThl O ypaBHEHUSIM XUMUUYECKHX PEAKIMI: KOJINYECTBA, 00bEMA,
Macchl BEIECTBA [0 U3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce PeareHTOB UK
IPOJYKTOB peaKIuy; BEicTpanBaTh pa3BEPHyThIE MICEMEHHEIE H YCTHBIE OTBETHI C
onopoit Ha HH(OPMALNIO U3 y4eOHUKA U CIIPABOYHBIX MATEPUANIOB, TPAMOTHO
UCIIOJIB30BaTh N3yYEHHBII IIOHATHITHEII anmapaT Kypca XHMUH;
2.4. | Boaa. PacrBopsl. IloHsiTHE 00 OCHOBAHHSIX PackpbIBaTh CMBICI H3y4aeMbIX OHSATHII ¥ TIPUMEHSTh 9TH IIOHATHUS TIPH ONHCAHUH ; OneKTpoHHOE
CBOMCTB BEILECTB U UX NPEBPAILICHUH; YcTHbIi MIPUIIOKEHHE.
XapaxTepu3oBaTh (pU3NUECKUE U XUMHIECKHE CBOHCTBA BOJBL, €€ POJIb KaKk oIpoc; Ludpossie
PacTBOPUTES B IPHPOAHEIX IIPOIIEcCax; IInceMeHHBIH | 0Opa3oBaTeNbHEIC
CocTaBIIATh YpaBHEHHS! XUMHUECKHX PEAKIUH ¢ yJacTHEM BOMBL; KOHTPOJIb; IaTHOPMBIL.
OOBSICHATD CYITHOCTb KOJIOTHIECKHX IPOOJIEM, CBSI3aHHBIX C 3arps3HEHHEM ITpakTideckast
HPUPOIHBIX BOJ, CIIOCOOB! OYUCTKH BOIbI OT IPHMECEH, Mephl 10 OXpaHe BOJ OT paboTa;

3arpsi3HeHus;

ITnanupoBaTh M OCYIIECTBIATE HA MPAKTHKE XHMUUYECKHE IKCTIEPUMEHTBI, IPOBOJINTH
HaOJIIO/IeHHs, 1e1aTh BEIBOBI IO PE3yNIbTATAM SKCIIEPHMEHTA;

CrezioBath nmpaBmiIaM 6e30MacHoi paboThl B JaGOPaTOPUM MPU MCTIOIB30BAHNH
XHMHYECKOH OCY/IbI U 060pYIOBAHHST;

IIpoBOANTH BEIYHCIICHHS C IPUMEHEHHEM TTOHATHS «MacCoBasi J0JIsl BEIIECTBA B
pactBope»; Mcmonb30BaTh HpH BBIIONHEHHH y4eOHBIX 3aJJaHHi 1 B poLiecce
HCCIIe/IOBATENIBCKON AESATENbHOCTH HAayYHO-TIONMYIISPHYIO JTUTEPATYPy XMMHUECKOTO




2.5. | OcHOBHBIE KJIACCHI HEOPrAaHHYECKHUX 11 1 1 ; VerHblii DIeKTpOHHOE
coelHHeHHii KnaccudummpoBaTs n3ydaeMble BEIIECTBA 110 COCTABY U CBOHCTBAM; ompoc; TPATIOKCHHE.
CocraBisith GOpMyYJIBI OKCHAOB, KUCIIOT, OCHOBAHMIA, COJICH W Ha3bIBATh HX 10 Iucemennsbiit | [udpossie
MeXIyHapOo{HON HOMEHKIAType; KOHTPOJIb; o0pa3oBaTeIbHbIe
ITporHo3upoBaTh CBOKCTBA BEIECTB HA OCHOBE OOIINX XMMHYCCKHX CBOUCTB H3YUECHHBIX KontponsHas | m1atdopMsl.
KJIaCCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS; pabora;
CoCTaBIIATh MOJNIEKYIISIPHBIE YPAaBHEHHS PeaKIHii, WILTIOCTPHPYIOIIX XUMUIeckue cBoiictBa | IIpaxtHueckas
U C1I0COOBI MOTyYEHHUs] BEIECTB U3y4EHHBIX KJIACCOB/TPYIII, a TAKKE MOATBEPKAAIOIIHX pabora;
TEHeTHIECKYIO B3aHMOCBS3b MEXK/y HUMH.;
ITpon3BoAUTH BBIYMCIIEHHS IO yPABHEHUAM XMMUUECKUX PEaKIHi;
ITnaHupoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHL, IIPOBOJUTE
HaOMI0eHNs, IeJIaTh BBIBOJBI 110 Pe3yJIbTaTaM SKCIEPHMEHTa;
CneroBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOPUK MPU UCTIONIB30BAHUKI
XUMHYECKOIT TOCy b ¥ 000pyIOBaHHUS;
Hcnonp30BaTh IpU BBINOIHEHHH YUeOHbBIX 3aaHHI U B IIPOLECCE HCCIIEN0BATEIbCKOM
JeSTeNbHOCTH HayYHO-TIOMYJIAPHYIO JTUTePaTypy XHMHYECKOTO COCPIKAHUS, CIIPAaBOYHbIE
MaTepHabl, pecypchl MiHTepHeTa;
BrlicTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOi Ha HH(YOPMALHIO U3
y4eOHMKa U CIIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO MCIIOIb30BaTh N3YUECHHBIN MOHATUIHbIH
anmapar Kypca XUMHHY;
Hroro mo pasneny 30
Paznen 3. lepuoanueckuii 3axox u Ilepuoanueckas cucreMa XumMu4yeckux nementos /1. . Menaeneea.
Ctpoenne aToMoB. XUMHYecKasi CBsI3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIHI
3.1. | Mepuopuyeckuii 3axon u Mepuoguueckasn | 7 0 0 PackpbIBaTh CMBICIT HEPUOANYECKOTO 3aKOHA; YcrHslit OneKTpoHHOE
cucTeMa XHMHYECKHX 3J1eMeHTOB INTonuMaTh CylecTBOBaHUE IEPUOIUIECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX JIEMEHTOB | OIpOC; TIPUITOXKEHNE.
J. U. Menneneesa. CTpoenue aToma (M3MEeHeHHe PaJiyCOB aTOMOB U JIEKTPOOTPHUIIATENEHOCTH) M UX COEMHEHMH OT [Mucemennbit | Hudpossie
TOJIOKEHHUS B IEPUOANYECKON CUCTEME U CTPOEHHUS aTOMa; KOHTPOJIb; o0pa3oBaTeIbHbIE
VYcTaHaBIUBATh CBSI3b MEXY MOJIOKEHUEM dJIeMEHTa B IIEPHOAUYECKOI cucTeMe 1 WIaTGOPMBI.

CTPOEHHEM €0 aToMa (COCTaB U 3aps A/pa, 00IIee YHCIIO0 HIEKTPOHOB U PaclpesieieHne UX
110 3NIEKTPOHHBIM CIIOSIM);

IIpornosupoBath XapakTep H3MEHEHUsI CBOMCTB 2JIEMEHTOB M MX COCAMHEHUHA 110 TpynaM 1
nepruoaam Ilepuoauueckoit CHCTEMBI;

XapakTepr3oBaTh XUMUYECKUE JJIEMEHTHI EPBBIX TPEX MEPHOLOB, KaJHs, KAIbIHS 10 UX
nonoxenuto B Ilepruoanueckoii cucreme 1. M. Menneneesa;

CrneztoBaTh paBmiiaM 6€3011acHOI PabOThI B JITAOOPATOPHH MPU HCTIONB30BaHUH
XUMHYECKOIT TOCY Bl 1 000pyI0BaHHUS;

BrlicTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIC OTBETHI C ONOPOi Ha MH(OPMAIIHIO U3
y4eOHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh H3YYECHHBINH MOHSITHITHBIN
anmapar Kypca XUMHH;

Vcronp30BaTh NPH BBINOIHEHUH YUeOHBIX 3aJaHUI TEKCTH YYeOHNKA, CIPAaBOYHBIC
Marepuainsl (Ileprogmdeckyro cucTeMy XUMUYecKuX anemenToB J1. V1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBaHUH U COJeH B BOJIE, IEKTPOXUMUYECKUH Psijl HANPSHKEHUH
METAJIOB);

Hcrnonp30BaTh IpH BBHINOMHEHHH YIEOHBIX 3aJaHHI U B IIPOIECCE HCCIEA0BATEIbCKOH
JesTeNbHOCTH HayYHO-IIOMY IAPHYIO TUTEPaTypy XHMHUECKOTO COIEPIKAHMS, CIIPABOTHbIC
MaTepHabl, pecypchl iHTepHeTa;




3.2. | Xumuueckas cBsi3b. OKHCIUTEILHO- 8 ; VerHblit DJIeKTpOHHOE
BOCCTAHOBHTEIbHBIE PEAKINH PackpbIBaTh CMBICIT H3y4aeMbIX HOHATHII; ompoc; TIPUIIOKEHHE.

Onpenenars BUI XUMUYECKOH CBA3M B COEIMHEHNUH; [Tucemennblit | Hudpossie
OmnpenensTs CTeneHb OKUCICHUS XUMIIECKOTO IIEMEHTa 110 (hopMyJie ero COeANHEHHS; KOHTPOJIb; o0pa3oBaTeIbHbIE
OnpeznensaTh 3JIEMEHT (BELIECTBO) — OKUCIMUTENb U JIEMEHT (BELECTBO) — KoHTponpHas | miatopMmsi.
BOCCTAQHOBHTEIIb; paborta;
OOBSICHATH CYIIHOCTH HPOLECCOB OKHCICHHUS X BOCCTAHOBIICHUS;
CocTaBIIsITh MEKTPOHHbIN OanaHc ¢ y4ETOM 4UCIIA OTAAHHBIX H IPUHSATHIX JIEKTPOHOB;
CoCTaBIIATh YpaBHEHHE OKHCIHTEIEHO-BOCCTAHOBUTEIBHOI PeaKIHyL;
Vcnonp30BaTh NpHU BHIIOJHEHUH YUeOHBIX 3aJaHUH TEKCThI y4€OHUKA, CIIPABOYHbIE
MatepHabl (IepHOANIECKYI0 CUCTEMY XUMIYecKuX dnemeHToB [I. 1. Menneneesa, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAHHUM U COJIEH B BOZE, SJIEKTPOXUMUYUECKUN Psil HANPSHKEHUH
METaJlIoB);

Hroro no pazzgeny: 15

Pe3epBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonuyecTBo yacos Hcnosnpzyemoe | Buapl,
o/ o0opynoBanue dopmbI
BCEro | KOHTPOJbHBIE | IpaKTH4YecK| Toukn Pocra
KOHTPOJISA
padoThI ue padboThbl

1. [Ipenmer xumun. Postb xumuw | 1 0 0 VY cTHBII
B JKHU3HH Ye0BeKa. MeTobl OTIpoc;
W3YYCHHS XUMUHU.

2. | ArperatHbie 1 0 0 YcTHbIi
COCTOSIHUSI BEIIESCTB OTIpoc;

3. |Ilpaktuueckas padoraNe 1" |1 0 1 [TpakTrueckas
[IpaBuita paboThsI B pabora;
naboparopuu ¥ IPUEMBI
oOparnieHus ¢ 1a0opaTOPHBIM
obopynoBanuem"

4. | ®dusnueckue SIBICHUS - 1 0 0 [TrcbMeHHBIH
OCHOBA pa3JIeJICHUS CMecel KOHTPOJIb;

5. | IIpaktuueckas pabora Ne 1 0 1 Hudposas [TpakTaeckas

" o madoparopust Releon
2 "Pa3nenenue cMmecei natuuk Beicokoi | PA00TA;
(Ha IpUMEpPE OUUCTKU remmepary
MTOBapEeHHOM COJIH)

6. | ATomHO- 1 0 0 [TnceMeHHBII
MOJIEKYJISIPHOE YUECHHUE. KOHTPOJIb;
XUMUYeCKue

7. | BemectBa monekymsipaoro u |1 0 0 VeIl
HEMOJICKYJISIPHOTO CTPOCHHUSI. OTIpoc;
[Ipocteie n
CJIOKHBIE BEIIECTBA

8. | 3HAKUXMMHUYECKUX 1 0 0 VYcrTHbBIH
9JIEMEHTOB OTIpoC;

9. | 3HAKUXMMHYECKUX 1 0 0 VYcrHbIM
9JIEMEHTOB OTIpoC;

10. | Xumnueckue GopMyIibl 1 0 0 [TuceMeHHbIM
KOHTPOJIb,
11. | OtHocHTENbHAS 1 0 0 [MrceMeHHBII
MOJIEKYJISIpHAsT Macca. KOHTPOJIb;
MaccoBas gois
XHMHYECKOT'0 DJIEMEHTA B
12. | BaneHTHOCTH aTOMOB 1 0 0 [InceMeHHbBIH

XUMHNYCCKHUX

KOHTPOJIb;




13. | CocraBnenue popmyi ITncemenHbIN
OMHAPHBIX COCIMHECHMIA KOHTPOJIb;

10 BaJICHTHOCTH.

14. | Xumuyeckue peakiuu Uudposas [TucbmeHHbIM

maGoparopust Releon
JaTYHUK KOHTpOHI);
15. | XuMunueckue ypaBHEHUs YcTHbIi
OIIpoC;
16. | Xumuyeckue ypaBHEHUS [TucbmeHHbIM
KOHTPOJIb;
17. | Tunbl XUMUYECKUX PEAKITUN Undposas [TuceMeHHbII
mabopatopust Releon
JaTUHK KOHTPOJIb,
18. | Tunbl XUMHUYECKUX PEAKITUN [TucemeHHbIM
KOHTPOJIb;

19. | IToBropenue u TectupoBanue;
00001IeHHE pa3iena.
IloaroroBka k
.~ S -~

20. | KouTponbnas padora Ne 1 mo KonTtponsHast
pazneiny "[lepBoHavyanbHble pabora;
XUMHUYECKUE TTOHATHUSA"

21. | Bo3myx u ero cocraB YcTHbBII

OIIpoC;

22. | Kucnopon VeIl

OTIpoC;

23. | MpakTuveckas padora Ne 3 " [TpakTryeckas
[Tonmy4yenue u cobupanue pabora;
KHUCJIOPO/a, U3yYEeHUE ero
CBONCTB

24. | Oxcuabl VYcTHbIi

OIIpoC;
25. | TerutoBoii addexT Hndposast | [TucpMeHHBIH
N maGoparopus Releon
XUMHYECKON peakiuu. IK30-1 narunk Beicokoii | KOHTPOJIb;
SHIOTEPMHUYECKUE PEAKITHH remrepary
26. | Bomopon Ycrubii
OIIpoC;

27. | Ilpaktudeckas pabora Ne [IpakTuueckas
4 "Tlonyuenue u pabora;
cobupanue Bojgopoaa"

28. | KuciioTel, UX COCTaB [MrceMeHHBII
U KJTacCU(pUKAIHS KOHTPOJIb;




29. |CepHast 1 COISTHAst KMCIIOTHI, [IncemMeHHBIM
WX CBOMCTBA M MPUMECHEHHE KOHTPOJIb;

30. | Conn, UX COCTaB ¥ Ha3BaHUS. [MrceMeHHBII
PacTBopuMOCTH cosieii B Boje. KOHTPOJIb;

31. | KonngecTBo BemecTBa [TucbMeHHbIi

KOHTPOJIb;

32. | MonsipHbIii 00BEM Ta30B [TucbmeHHbIM

KOHTPOJIb;

33. | PacueThl M0 XUMHYECKUM [TuceMeHHbII
YpaBHEHUSM KOHTPOJIb;

34. | PacueTbl 10 XUMHYECKUM [TuceMeHHBIH
YpaBHCHUSM KOHTPOJIb;

35. | Bona [TuceMeHHbBIH

KOHTPOJIb;

36. | OcHoBaHHME YcrHbiit

OTpoc;

37. | PactBophl. MaccoBast 101t [InceMenHbIn
PacTBOPEHHOIO BELIECTBA KOHTPOJIb;

38. | Pemenue pacyeTHBIX 3a/1a4 [TucemeHHbII

KOHTPOJIb;

39. | [Ipaktuueckas pabota Ne 5 [TpakTuueckas
"[TpuroToBieHE PacTBOPOB C pabora;
OnpeAcIEHHON MacCOBOU
JI0JIE PaCTBOPEHHOTO
BemecTsa"

40. | Oxcumpl, ux KIaccuuKarms u YceTHbII
XMMHYECKHUE CBOMCTBA OITpOC;

41. | OcHoBanus, Ux [TrceMeHHBII
KJ1accupuKauus u KOHTpOJIb;
XMMHYECKHUE CBOMCTBA

42. | XuMHYECKHE CBOMCTBA [IuceMenHbI
OCHOBaHUI KOHTPOJIb;

43. | Kucnotsl, ux knaccudukanus [TuceMeHHBIN

KOHTPOJIb;
44, | XuMru4YecKHue CBOWCTBA KUCIIOT Hugposas [TnceMenHbIN
maGoparopust Releon
natuuk Boicokoit | KOHTPOJIb,
45. | Conu, ux KiaccupuKanus u [TuceMeHHBIH

XUMHUYECKUE CBOUCTBA

KOHTPOJIb;




46. | Conu, ux KiaccuuKamms u [IncemMeHHBIM
XUMHUYECKHE CBOMCTBA KOHTpOJIb;

47. | T'enernueckas CBsI3b MEXKIY [TuceMeHHBbIH
KJIacCaMH HEOPraHUYEeCKUX KOHTPOJIb;
COETUHEHUN

48. | Ilpaktuyeckas pabora Ne 6 [TucbmeHHbli
Pewenne KOHTPOJIb;
AKCIEPUMEHTAIIBHBIX 3a/a4 10
teMe "OCHOBHBIE KJIaCcChl
HEOPraHWYECKUX COeAMHEHUMN"

49. | TloBTOpeHue u 0600IIeHNE YcTHBIH
paznena. [loaroroska k OI1poC;
KOHTpPOJIbHOM paboTe

50. | KonrposnbHas pabota Ne 2 1o KonTponbHast
pazneny "Baxuelimue pabora;
MpeICTaBUTENH
HEOpPraHWYeCKUX BelIeCTB"

51. | EcTecTBEeHHBIC ceMelCTBA VYcrHbli
XUMHUYECKUX IJIEMEHTOB. OTpoc;
AMpoTepHOCTS.

52. | OTKpBITHE NIEPUOTYECKOTO VYcTHbIN
3akoHa [[.M.Menneneesa OIIpOC;

53. | CTpoeHue MEKTPOHHBIX YcTHBII
00oouek OTIpoC;

54. | Tleproauueckas cuctema ITnceMeHHEBIH
XUMHUYECKUX HJIEMEHTOB KOHTpOJIb;
J.M.MenneneeBa

55. | XapakTepHcTHKA JIEMEHTA T10 Hudposas IInceMeHHBIM

maGoparopust Releon )
noJioxennro B [ICXD narunk Beicokoii | KOHTPOJIb,
JI.11.Menneneena remrepary

56. | XapakTepHCTHKA JIEMEHTA 110 TectupoBanue;
nojoxenuto B [ICXD
J.N.Menneneena

57. | 3HayeHue NepuoMIECKOTO YcrHbII
3akoHa u [ICXD OTpoc;
J.1.MenneneeBa

58. | Nonnast xumuieckast CBsi3b Ycrubii

OTIPOC;

59. | KoBaneHTHas XUMUYECKast YcrHblit

CBA3b

OIIpoC;




60. | KoBanenTtHas HemoysipHast u | 1 [TuceMeHHBIH
MOJISIPHAS XUMHUYECKAst CBSI3b KOHTPOJIb;

61. | CteneHb OKUCICHUS 1 Y cTHBIN

OIpoc;

62. | OKuCIUTENBHO- 1 [IuceMeHHBIH
BOCCTAHOBUTEIIHHBIC PEAKIIHH KOHTPOJIb;

63. | OKuCIUTENHHO- 1 VeTHbIH
BOCCTaHOBHUTEJIbHBIC PEAKIIMH OIIpoc;

64. | IToBropeHme U 00001ICHKE 1 [TuceMeHHEBIN
pasnena. [loaroroeka k KOHTPOJIb;
KOHTPOJIBHOM paboTe

65. | KontponbHas pabora Ne3mo |1 KonTponbHas
pazneny "[leproanaeckmii pabora;
3akoH. [ICXD JI.1.

MenpeneeBa. CtpoeHue
aTOMOB. XMMHUYECKAs CBS3b.
OBP"
66. | Peseps 1 YcTHbIi
OIIpoC;
67. | Pezepn 1 YcrHbiit
OTIpoc;
68. | Pe3eps 1 YcTHbIH
OTIpoC;
OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YAEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

. 8 ximacc (aBropsl O. C. I'abpuensn, U. B. Tpuryouak). 7. DnektponHas ¢popma yuebnuka. 1. Xumus. 8
knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

2. Metonudeckoe ocooue. 8 kimace (aBropsl O. C. 'adbpuensn, U. I'. Octpoymos, U. B. AkcéHosa).

3. [Iporpamma kypca xumuu 111 8—9 kimaccoB oO1ieoOpazoBarenbHbIX yupexaeHui (aBropsl O. C.
I"abpuensu, C. A. Cnagkos).

4. Pabouas Terpazap. 8 knace (aBtoper O. C. 'abpuensH, C. A. Cnaakos).

5. Tetpaap ni1s 1abOpaTOPHBIX OMBITOB U MpakTuyeckux padot. 8 kiace (aBtopsl O. C. 'abpuensn, U. B.
Axkcénona, U. I'. OctpoymoB).

6. Meroanueckue pekomeHaanuu MunuctepctBa [IpocBemenust Poccuiickoit @eneparuu mo
«Peanu3zanun 0o0pa3zoBaTeNbHBIX MIPOrPAMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKON HAMPpaBIeHHOCTEN
110 XUMHH C UCTIOIB30BaHUEM 000pyaoBaHus IieHTpa «Touka pocTay

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

. Poccuiickas snekTponHas mkosa. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3ub»io - https://hij.ru/

. [TonbopHua nuteparypsl o xumuuto - http://c-books.narod.ru/

. Kypnan " 1 cenrsiops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. CoopHUK cTaTeil 0 XUMHIECKHUX JIEMEHTAX, HJUTIOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPHUMEHTOB. -
http://www.periodictable.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHUE

Komnexunn

1 OcHOBHBIE BU/IBI TPOMBIIITIEHHOTO ChIpbs. YacTs 1 2

2 OCHOBHBIE BH/JIbI IPOMBIIIJIEHHOTO ChIpbs. YacTp 2 2

3 Metansl 2

4 Anmtomunuii 1

5 Crexiio 1 u3enus u3 crexia 1

6 Tornuso 1

7 Hed1b 1 mpoaykTsl €€ nepepadoTku 1

8 [Tnactmaccsl 1

9 Kayuyk u npoayKTsl ero nepepadorku 1

10 Hlkana TBEpaoctu 1

11 Habop xuMu4ecKkux 351eMeHTOoB 1

Monenn

Habops! 111 MoieTupoBaHus

1 HaGop tpadaperoB mozenei atomoB 1

2 HaGop A MoJieIMpOBaHUs 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB |

3 Habop nns MoaenupoBaHus MOJIEKYJT HEOPraHUYECKUX COEAMHEHUH |
4 HaGop a1 MOIEIMPOBAHUS MOJIEKYJI OPraHUUECKUX COSIUHEHHH 1

5 Habop mozeneit aToMOB /Jisl cOCTaBIeHUs Moiesielt MoJieky Jaboparopublii 1 Moaens "Kpucramiuecka:
pemieTka" 1eMOHCTpaIMOHHAs

OBOPYJIOBAHME JIJIs1 TIPOBEJAEHUS TABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIINM
[udposas nadopatopus no xumuu (yuenndeckas) (Touka Pocra)

Ha6op OI'D o xumuu (Touka Pocta)



