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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4aroImuxcst 8 KJ1acCoB COCTaBlIeHa Ha OcHOBe TpeboBaHuil k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOIO OOLIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM IpOorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBIICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMUH, a TaKKe Ha OCHOBE IIpumMepHON porpaMMel
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
®enepanuy, pealu3yroluX OCHOBHbIE 0011e00pa3oBarenbHble IporpaMmsl (yTB. Pemennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XuMus» B JJOCTHXKEHUE LieJIel OCHOBHOTO 00111ero 00pa3oBaHust 00yCIOBIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B [IO3HAHWH 3aKOHOB ITPUPOJBLI, B Pa3BUTUN IIPOU3BOJUTCIIBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK PAaclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JACTH
YEJIOBEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHHS] MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpPUATILHOM €JMHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMbIe XUMHUEN NPEACTABICHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00anbHbIX MPOOIEeM YCTOHIHUBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM M 3KOJIOIHYECKO 0€301acHOCTH, IpobdiieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacTaroniero 3Ha4eHuss XUMHUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuranu3aiiy OHO SBIISETCS OJJHUM U3 YCIOBHIM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY 4eJIOBEKY XUMHUECKHE 3HAHNUS HEOOXOAUMBI 11l IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHU3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 310pPOBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, A1 TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNUHN PA3INYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM >KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIIEero
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO Peau3yeT MPUCYIIUE 00IIeMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMH YU€OHOTO MpeaMeTa «XUMHUI».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 (YyHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (GOPMHUPOBAHHE
MBINIICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOJIPOCTKOB, HABBIKOB MX CAMOCTOSITENILHON yaeOHOM
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIIE€A0BATCIbLCKHUX yMeHI/II\/II, H@O6XOJII/IMI)IX KaK B HOBC@}IHGBHOﬁ
KHU3HHU, TaK U B IPOEeCCUOHATBHON NeATeIbHOCTH; 3) 3HAKOMUT CO CIEIU(UKON HAYYHOTO MBIIICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO IIPUPOJLI U YCIIOBCKA, ABJIACTCA OTBECTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
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 TUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckue 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 nHamnpaBieHnio nepBoCTENEeHHON 3HAUMMOCTH NP peann3aii 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 XMMHUYECKHE TOHATHUSA

[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 pa3IeNieHus] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 3JIeMeHThl. CHMBOJIBI XMMUYECKHX 3J1eMeHTOB. IIpocThie u croxHble
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBa
BemiecTB. OTHOCHTENIBbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYIspHas Macca. MaccoBas 10Jis
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMHUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, 0OMeHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu pabOoThI B JIAOOpaTOPUU U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPTraHWMYECKHUX BEIIECTB; HaOM0IcHNEe (PU3NIECKUX (TUIaBJICHHE BOCKA, TasTHHE 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 (pa3oxkeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI ¢ XJIOPUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMo ieiicTBre jxese3a ¢ pactBopoM coiu meau(ll));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpOBEACHUE OUUCTKU ITOBAPEHHON COJIM; HAOII0CHNE U ONMCaHUe
PE3yJIbTaTOB MPOBEAECHHUS OIbITA, MIUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUSI MAcChl; CO3AaHUE MOJIETIEeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, GPU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsT MO (DUKAIINS KHUCIOPO/Ia.

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

BOI[OpOI[ — DJICMCHT U MMPOCTOC BCUICCTBO. HaxoxnaeHnue BOAOpPOda B IIpUpPOJC, (I)I/I3I/I‘ICCKI/IC 1 XUMHWYCCKHUEC
CBOﬁCTBa, IMPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conn.

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

®dusnueckue cBOMCTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HacklllieHHBIE M HEHACBIILIEHHBIE
pacTBOpbL. PacTBOpUMOCTH BeleCTB B Boe.MaccoBast 10715 BELIECTBA B pacTBOPE. XMMUYECKUE CBOMCTBA
BozAbl. OcHOBaHUs. Poiib pacTBOPOB B IPUPOJIE U B )KU3HU UesloBeKa. KpyroBopoTt BoabI B IPUPO/IE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauaennii. Oxcuasl. Knaccudukaims okcuioB: coaeodpasyromme

(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HoMeHkmarypa okCuaoB (MeXIyHapOHAs U
TpuBHaNbHas). DU3nveckre U XUMUUECKHE CBOMCTBA OKCUIOB. [lomyueHne okCumoB.

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.

Conu. Homenknarypa comneit (MexayHapoaHasi 1 TpuBUasibHast). U3ndeckre U XMMHUYECKHe CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH SKCTIEPUMEHT: Ka94eCTBEHHOE OIPEICIICHIE COICP KaHUS KHCIIOPO/Ia B BO3yXE; MOTyUeHUE,
coOupaHue, pacrio3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHUe, PacliO3HaBaHUE U U3yYEHHE CBOMCTB BOIOPOAA
(ropenwue); BzanmoielicTBre Boopoaa ¢ okcuaoM Menu(ll) (Bo3amMokHO MCTIONIb30BaHUE BUICOMATEPHUAIIOB);
HabIo/1eHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM JoJeit
pacTBOPEHHOTO BEIIECTBA; B3aMMO/ICHCTBHE BOJIBI C METaJJIaMU (HaTpUEM U KaJibliueM) (BO3MOXKHO
MCIIOJIb30BaHNE BUCOMATEPUAJIOB); OTIPEIelIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHAUKATOPOB;
UCCIeIoOBaHNe 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKH
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 APYTUM U3 PacTBOpa COJIM; PEIICHHE SKCIIEPUMEHTAIBHBIX 33724 M0
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u Ilepunoanyeckasi cucreMa xuMudeckux 3jeMmenToB /. U. MenjesieeBa.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBHe IIOIIBITKH Knaccmbmcaunn XUMHUYCCKUX DJICMCHTOB. HOHHTI/Ie (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IenoYHbIe U MIETOYHO3eMENbHBIE METAIIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cucrema xXumudeckux 3neMeHToB /[, 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.

Crpoenue atomoB. CoctaB aTOMHBIX sJiep. M3oTonbl. DnekTponsl. CTpoeHHe 3IEKTPOHHBIX 000104eK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /Jl. 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUS paJuyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, METAJTINIMYCCKUX U
HEMETAJNIMYSCKUX CBOMCTB 110 TpyniaM 1 nepuogam. 3HadeHue Hepﬂonnqecxoro 3aKOHa " HCpHO)IPI‘-ICCKOﬁ
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU U ITPAKTUKH. I[ H. Mennenee — y"IéHHﬁ u
rpaxJiaHuH.

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

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

XHUMHUYECKUMN SKCIICPUMCHT: U3YUCHUC O6p8.3].IOB B€IICCTB MCTAJIJIOB U HCEMCTAJIJIOB, B3aHMOHCﬁCTBHC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menoqeﬁ; IMPOBCACHUEC ONBITOB, UJTFOCTPUPYIOIINUX
MPUMEPLI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKknun pasioxXCHUs, COG)II/IHCHI/IH).

MexnpeaMeTHbIe CBSI3H
Peanuzanus MeXIpeIMETHBIX CBSA3EH MPHU U3yYEHUH XUMHUH B 8 KJlacce OCYIIECTBIIAETCS 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, aHaJIU3, CHHTE3,

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

®dusuKa: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PATUOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI H3MEPEHHsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOIIAaEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Ki1acce HaIIPaBJIEHO Ha JOCTHXKEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3y/IbTaTOB OCBOEHUS Y4€OHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
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 CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYEeCKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITUEH O TIEPEIOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOW ¥ 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 MOJIE3HOM, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJICHHs K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIY B IIpoLiecce 3TON y4eOHOM JesTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHUN O BEIIECTBE U XMMUYIECKON PEaKIi, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CpesIoi, O pOJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

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

5) mo3HaBaTenbHON, HHOOPMAITMOHHON M YUTATEIECKOM KYJIbTYpPhI, B TOM YHCIIe HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKOM I€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETPUSATHUS BPEIHBIX MPUBBIYEK (YHIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUYEHUIO TpodecCcuii U Tpya pa3IMdHOro poja, yBaKEHHUE K TPYLy 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 XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEIIHOM
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
r7100aIbHOTO 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}ITB HX XapaKTCPHBIC [TPU3HAKH, YCTAHABIINBATE 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, NPUIHUHHO-
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 HCCIeA0BATEIbLCKUMH AeHCTBUAMH



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); KpUTHUECKH OLICHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITTOJHEHUS! y4eOHBIX U IO3HABATENbHBIX 3a/1a4 OIpe -
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIB30BaHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJILHYIO (pOpMY IpesicTaBiIeHHs] UH(POPMALMK U WILTIOCTPUPOBATh
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOTHON CpeJibl;

YHuBepcaaTbHbIMU KOMMYHHKATHBHBIMH /IeiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOWCTB BEILLIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpeCOBaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU MTO3HABATENIbHOM U NCCIIEI0BATEIbCKON
NesTeIbHOCTH MIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyX1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JI€HCTBUH,
Ompe/ielICHHe KPUTEPHEB 0 OLICHKE KaueCTBa BBITIOIHEHHOMN paboThl U 1p.);

YHuBepcaabHBIMHU PeryJasiTHBHbBIMH 1eHCTBUSMU

11) ymeHueM caMOCTOSTENbHO ONPEAEIIATh LEIH A TeIbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOITMMOCTH KOPPEKTUPOBATH CBOIO JAESTEIbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh HITH
KOPPEKTUPOBATh NPEIJI0KEHHBIN aITOPUTM JIEUCTBUI MPH BBHIITOJIHEHUH 33aJaHUM C YUYETOM MOITYYEHUS
HOBBIX 3HaHHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMAX; OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) ymeHneM UCIIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEAJIaracéMbIe B YCIIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 003aTEIBHOIO COAEP KaHUs, YCTAHOBICHHOIO IaHHON
IpUMEPHOI paboueil mporpaMMoi, BBLIETSIOT: OCBOCHHBIE 00YJaIOIIUMUICS HayYHbIE 3HAHUS, YMEHHS U
Croco0BbI ACHCTBHH, crienndudyeckue s MpeAMETHON 001acTh «XUMUS», BUABI JSSITEILHOCTH 10
MOJIYYEHHUIO0 HOBOT'O 3HAHMsI, €r0 HHTEPIIPETAllUU, TPEOOPA30BaHUIO U IPUMEHEHHIO B Pa3IMUHBIX YYEOHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIA: aTOM, MOJICKYJIa, XUMHUYCCKHUI 3JIEMEHT, IPOCTOE
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 COSAMHEHUH, MOJIAPHBIA 00BEM, OKCU/I, KUCIIOTa, OCHOBAHHUE, COJIb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, KiaccuuKalys peakuuid: peakiuu
COCIMHEHUS, PEAKIINU PA3TIOKECHHS, PEAKLIMHU 3aMELICHHUs, peaKIui 0OMeHa, SK30- M SIHI0TEPMHUYECKHUE
peaxkuuu; TermioBoi 3G (eKT peakuuu; SApo aTomMa, SJIEKTPOHHBIH CI0H aToMa, aTOMHasi OpOUTaIb, paIIyC
aToMma, XMMHUYecKast CBs3b, OJISIPHAS M HEMOJIsIpHAsi KOBAJICHTHAs! CBS3b, NOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHIEHTPALIKs) B pacTBOPE;

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

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHsSI (DOPMYJI BEIIECTB M YPABHEHUI XMMUYECKIX
peaKIuii;

4) onpedensims BaICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIaCCy COSAMHEHUN T10
dbopmynaM; BUJ XUMHUECKON CBSI3U (KOBAJCHTHAS M MOHHAS) B HEOPTAaHMUECKUX COCTUHECHUSX;

5) packpwieame cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHUs B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYECHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTEPH30BaTh Ta0IM4HYyI0 popmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
TPYIIA)», Maible U OONBIINE IEPUO/IBI; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE MMEIOTCS B Ta0JIHIIE
«[lepuonuyeckas cucreMa xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacripesielieHue UX 110 SJIEKTPOHHBIM CII0SIM);

6) rknaccuguyuposams XAMUYIECKHE 3JIEMEHTBI; HEOPIraHMUYECKUE BEIECTBA; XUMHUYESCKUE Peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOJITBEPK/1asi ONMCAHHUE TIPUMEPAMH MOJIEKYIJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA,

8) mpocnozuposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

9) gwviuucasIMb OTHOCUTEIBHYIO MOJCKYIISIPHYIO M MOJIIPHYIO MACChI BEIIECTB; MAaCCOBYIO JIOJHO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOJINUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKOM peaKInuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICIIUTEIBHON JEITEIbHOCTH — aHAIIU3 M CHHTE3, CPaBHCHHE,
0000111eHrEe, CUCTEMATH3AIIHIO, KJIacCU(UKAIUIO, BHISIBICHUE IPUUNHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3YUYEHUS CBOIMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHHS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) crnedosams npaBUIaM MOIB30BAHNS XUMHUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, & TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYEHUIO B COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA M KUCIOPOaa),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEIEIEHHON MAaCCOBOM 7101l pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI [0 PacliO3HABAaHUIO PACTBOPOB LIENIOUYEH U KUCIOT ¢ IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U . ).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanMeHoBaHHe pa3/eIoB H TeM Koaunvecrso yacos Jara Buasl nesiTeIbHOCTH Busi, DJIeKTPOHHBIE
n/m | IporpaMmsbl U3yYeHHS dopmbl (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIsA oGpasoBaTebHbIE
padoTsI padoTsI pecypest

Pasnen 1. HepBonaanleble XUMHYECCKHE ITOHATHS

1.1. | Xumus — Baxknasi 00J1acTh 9 0 3 01.09.2022 | ; IMucemennsiii | infourok.ru
€CTeCTBO3HAHUS H MPAKTHYECKOi 30.09.2022 | PackpbiBaTh CMBICI H3y4aeMbIX IIOHSTHIA; KOHTPOJIb; videouroki.ru
JeSITEIHOCTH eJI0BeKa PackpbIBaTh PoJib XUMUH B IIPUPOJIE 1 JKU3HU YENOBEKA, €€ CBSI3b C APYTUMHU HAYKAMU; uchi.ru

Pasinuarh YMCTHIE BELECTBA H CMECH; OXHOPOHBIC H HEOHOPOIHBIE CMECH; resh.edu.ru
Pasnuyath Qusndeckue 1 XUMHUYECKHE SIBICHNUS, foxford.ru
OmnpezensiTs NPU3HAKA XUMHYECKUX PEAKLMI 1 YCIOBHS HX IPOTEKAHHS;

Ciie10BaTh paBHIaM MOJIb30BaHUs XUMUYECKOH 110CY 10 U 1ab0paTOpHBIM

000py/10BaHKEM, a TAKXKe IIPaBUJIaM OOPALICHHs ¢ XHMHYECKUMH BELIECTBAMH B

COOTBETCTBHH C HHCTPYKLMSIMH 110 BBIIOJIHEHHIO HPAKTHIECKHUX PaboT;

IInaHupoBaTh U MPOBOAUTH XMMHYECKUI SKCIIEPHMEHT 110 H3Y4EHHIO U OIIUCAHHIO

(M3MYeCcKHX CBOMCTB BEIIECTB, CLIOCOOOB pa3/eNieH s CMecell BELeCTB;

Hcrionb30Bath MpH BBIIOIHEHUH y4eOHBIX 3a/JaHUM H B IPOLECCE HCCIIEA0BATEIbCKOI

JeSTEeNbHOCTH HaYYHO-IOIYJISIPHYIO JINTEPATYPy XUMHYECKOTO COZIEPIKaHHs, CIPABOYHbIE

Matepuabl, pecypcsl HHTepHeTa;

BoicTpanBaTh pa3BEpHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMALHIO U3

y4eOHHKa U CIIPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIONIb30BATH H3YICHHbIH HOHATHHHBII

anmapar Kypca XHUMHH;

1.2. | BemecrBa 11 1 0 01.10.2022 | ; TMucemennsiit | infourok.ru

U XHMHYECKHE PeaKuuu 15.11.2022 | TpuMeHATH €CTeCTBEHHO-HAYYHbIE METO/IBI MO3HAHHUS (B TOM 4KCIIe HAOIOIEHHE, KOHTPOIIb; videouroki.ru
MOJIETMPOBAHHE, IKCIICPHMEHT) 1 OCHOBHBIE OIEPaLMi MBICTHTEIBHOM IeSTeNbHOCTH uchi.ru
(cpaBHeHue, KnaccuUKALK) 11 M3y4EHUS BELIECTB U XUMUYECKHUX PEaKIINii; resh.edu.ru
PackpbiBaTh CMBICT M3y4aeMbIX HOHATHH M 3aKOHOB M IPHMEHATh 3TH HOHATHS IPH foxford.ru

OIMCAHNH CBOICTB BEIIECTB M UX MIPEBPAIICHHUIT;

Paznuuats pU3NYECKHe 1 XUMHYECKHE SIBIICHHS, OOBSCHATD HX CYIIHOCT C TOYKH 3PCHHUSI
ATOMHO-MOJICKYIISIPHOTO YUCHHS;

OrnpeiensiTh IPU3HAKKA XHMUYECKHUX PEAKIUid, YCIOBHS MX [IPOTEKAHNS,

OOBSCHATH CYIIHOCT (PM3HIECKUX H XUMHYCCKHUX SBICHHIT C TOYKH 3PEHHS aTOMHO-
MOJIEKYIISIPHOTO yUCHHSI;

KitaccuurmpoBats XUMAYECKHE PEaKIUH (110 YUCITY ¥ COCTaBY PearnpyoNuX 1
00pa3yroIHXCs BEIIECTB);

Cocrtassith GOpMyJIsl OMHAPHBIX BELIECTB 110 BAJICHTHOCTH H OIPE/IEIISTh BAICHTHOCTD 110
(opMynaM BELIECTB;

PaccTaBisiTh K0d3()OUIMEHTHI B YPABHEHHIX XUMHUECKHX PEAKIIHii;

CiieZ10BaTh MPABHIIAM IIOJIb30BAHMs XUMHYECKOH TOCYI0i U 1ab0paTOPHBIM
000py/I0BaHKeM, a TAKXKe TIPaBUJIaM OOPAIICHHS C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKUHSMH 110 BBIOJHEHUIO Ta0OPATOPHBIX XHMHYECKHX OIIBITOB;

Vcronb30Bath MpH BBIIOMHEHHH y4eOHBIX 3a[aHAN U B IPOLIECCE MCCIIEI0BATENbCKON
JeSTENbHOCTH HAYYHO-IOIYIISIPHYIO JINTEPATYPy XUMHYECKOTO COZIEPIKAHKS, CIPABOYHbIC
Marepuansl, pecypesl MuTepHera;

BricTpanBaTh pa3BEpHYTHIC MICBMEHHBIC U YCTHBIE OTBETHI C OMOPOii Ha MH(MOPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO HCIIONb30BATh H3YICHHbIH TOHATHHHBII
anmnanaTt Kvbca XUMHWHN.
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Paznen 2. BaikHelilue npeAcTaBUTEIH HEOPTAHHYECKHX BelllecTB

2.1

Bo3zayx. Kucnopona. [Tonsitue 06 okcngax

3

0

16.11.2022
25.11.2022

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHII H IPUMEHSTh TH IIOHATHS [IPH ONHCAHUU CBOICTB
BEIIIECTB U UX MPEBPAIECHHUIH;

XapakTepu3oBaTh (OIUCHIBATh) COCTAB BO3IyXa, (PU3HISCKHE H XMMHIECKHE CBOHCTBA
KHCJIOPOJia, CIIOCOOBI €ro MOJIyYeHNUs, IPUMEHEHHE 1 3HAYCHHE B IPUPOJIE H KU3HU
4eJI0BEKa,;

CpaBHHMBATb PEAKLUU TOPEHHS U MEICHHOTO OKUCIICHH;

Cobupath npubOpbI A1 HOTyUISHHS KUCIOpoaa (BBITECHEHHEM BOJIbI H BO3IyXa);
Pacrio3HaBaTh ONBITHBIM ITYTEM KHCIIOPO;

Hcnonb30BaTh XUMUYECKYIO CHMBOJIMKY Ul COCTaBICHHS (hOPMyYIT BEIECTB, MOJIEKYJIAPHBIX
YpaBHEHUIT XUMHYECKUX pEaKLUi C ydacTHeM KUCIO0pO/a;

OOBACHATb CYIIHOCTb 3KOJOTMYECKUX IIPOOIIEM, CBA3AHHBIX C 3arpsi3HEHHEM BO3/yXa;
CrenoBath npaBuiiaM 0e30MacHOM paboOThI B Ta00OPATOPUH MPH MCTIOIb30BAHHU XHMHYECKOM
HOCY/IbI ¥ 000PYIOBaHUs, @ TAKKE IPaBHIIaM 00PAIIEHHs C TOPIOYUMH BEIECTBAMH B OBITY;
ITnaHupoBaTh U OCYIIECTBIATH HA HPAKTUKE XMMHUYECKUE IKCIIEPHUMEHTBI, IPOBOJUTh
HAOJIIO/ICHNUS, Ie/aTh BHIBOJIBI 110 PE3YIIbTAaTaM SKCIICPUMEHTA,;

VY4acTBoBaTh B COBMECTHOH paboTe B IpymIIe;

Vcrnonp30BaTh IPH BBHINOIHEHUH YIeOHBIX 3aJaHHUH U B IIPOLIECCE HCCIIe0BATEIbCKOM
JeSTeNbHOCTH HayYHO-TIOMYJIAPHYIO JTUTePaTypy XHMHYECKOTO COZIePIKaHHUs, CIIPaBOYIHbIE
MatepHabl, pecypchl iHTepHeTa;

BrlcTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOif Ha HH(OPMAIHIO U3
y4eOHUKa U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIONB30BaTh H3yICHHBIH IOHATHHHBIH
anmapar Kypca XUMHH;

YcrHbli
ompoc;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru

2.2.

Bonopon.
IToHsiTHE 0 KMCJIOTAX U COTAX

26.11.2022
09.12.2022

PackpbIBaTh CMBICI H3y4aeMBIX OHATHII ¥ IPUMEHATH STH TOHATHS TIPH ONNCAHNN CBOHCTB
BEIIIECTB M UX MPEBPAICHUI;

XapakTepr30BaTh (ONHICEIBATh) (PU3NUYECKHE ¥ XHUMUYECKHE CBOHCTBA BOIOPOAIA, CIIOCOOHI €ro
TOJTy4eHNs], IPIMEHEHNE;

Cobupats npubOp 115 OTYyYEHHs BOJOPOJIA;

Hcnonb30BaTh XMMUYECKYHO CHMBOIIMKY JUTS COCTaBIIEHUs (OPMYIT BEIIECTB, MONIEKYIIAPHBIX
ypaBHEHMI XUMHUYECKUX PEaKIii C yqacTueM BOAOPOAA;

CrnestoBaTh TpaBmiIaM 6€301acHoOi paboTHI B JIAOOPATOPHH MPH MCTIONb30BAHIN XHMIIECKON
MOCYZIBI U 000PYZOBaHMUS, a TAKKe IIPaBHIaM OOpalIeHHs ¢ TOPIOYMMU BEIECTBAMU B OBITY;
ITnarMpoOBaTh M OCYIIECTBIATH HAa MPAKTHKE XMMUUYECKHE SKCTIEPHMEHTHI, IPOBOJUTH
HaOMI0eHNs, IeJIaTh BBIBOJbI TI0 pe3yIbTaTaM dKCIEePHMEHTa;

YyacTBOBaTh B COBMECTHOW paboTe B IpyIIe;

YcrHblit
o11poc;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru

2.3.

KoandyecTBeHHbIE OTHOIIEHHSI B XHMHH

10.12.2022
27.12.2022

PackpbIBaTh CMBICIT U3y4aeMBIX TIOHATHI U IPUMEHSATH STH MOHATHS], @ TAKXKE U3y4YEHHbIE
3aKOHbI ¥ TEOPUH JUIS PEIIEHUS PacUETHBIX 3371a4;

BBIUHCIATE MOIIPHYIO MacCy BEIIECTB; KOIMIECTBO BEIIECTBA, 00BEM Tas3a, Maccy
BEIIECTBA;

TIpoBOAUTE pacy€ThI IO ypaBHEHUAM XUMHUUYECKHX PEAKIIMil: KOJINYECTBA, 00bEMA, MACCh
BEIIIECTBA IT0 M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHTOB MM IIPOLYKTOB PEAKIINH;
BrlicTpanBath pa3BEpHYThIE MHCHMEHHBIE H YCTHBIC OTBETHI C OIOPOi Ha MH(OPMAIIHIO U3
y4eOHUKA U CIIPABOYHBIX MaTEPHATIOB, TPAMOTHO HCIIONIb30BATh H3YUCHHBIN TOHATUHHBII
anmnapar Kypca XMMHH;

ITucpmenHbIi
KOHTPOJIb;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru




2.4. | Bopa. PactBopbl. IlonsiTie 06 ocHOBaHUAX | 6 1 1 28.12.2022
27.01.2023

PackpbIBaTh CMBICIT H3y4aeMbIX HOHATHI H IPHMEHSATH TH IOHATHS IIPH ONMHCAHUU CBOHCTB
BEILECTB U UX IPEBPALLCHUI;

XapakTepu30BaTh (pU3HYECKUE U XMMHYECKUE CBOICTBA BOJIBI, €€ POJIb KaK PACTBOPHTEIS B
MPHPOAHEIX IIpoLeccax;

CocTaBsITh YPaBHEHHS! XMMHUECKUX PEAKIHI C y4aCTHEM BOJIbI;

OOBSICHATD CYIIHOCTH YKOIOTMUYECKHUX IPOOJIEM, CBS3aHHBIX C 3arps3HEHHEM IIPHPOAHEIX BOT,
C11oco0bI OUUCTKH BOZbI OT IPUMECEH, MEPBI 110 OXPaHE BOJ OT 3arpsA3HEHHS;

ITnaHupoBaTh U OCYIIECTBIATH Ha IPAaKTHKE XUMUYECKUE JKCIIEPUMEHTHI, IIPOBOJUTE
HAOJIIO/ICHNS, IeNaTh BHIBOJBI 110 PE3yIIbTaTaM SKCIICPUMEHTA;

CrnenoBats npaBuiaM 6e30MacHON paboTHI B Ta00PaTOPUH MPH HCTIOIB30BAHUH XUMUIECKOI
MOCYZBI X 000PYAOBAHHS;

I1poBOANTH BBIYMCIICHUS C HPUMEHEHHUEM MOHSATUS «MAcCcOBas 0JIs BEIIECTBA B PACTBOPEY;
Vcrnonp30BaTh IpH BBHINOIHEHUH YUeOHBIX 3a/JaHUI U B IPOLIECCE HCCIIEI0BATENBCKOI
JESTENbHOCTH HAay4HO-TIONMYJIAPHYIO JUTEPAaTypy XMMUYECKOTO COACPIKAHNs, CIIPABOYHbBIE
MatepHabl, pecypchl iHTepHeTa;

ITucpmeHHbII
KOHTpOJIb;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru

2.5. | OcHOBHBIE KJIaCCHI HEOPraHHYECKHUX 10 1 1 28.01.2023
coeHHeHHii 03.03.2023

Knaccuduiuposathk n3yyaeMble BEIIECTBA 10 COCTABY U CBOMCTBAM;

CocTaBnath (HOpMyYJIbl OKCHIOB, KUCIIOT, OCHOBAaHHH, COJIEH 1 HAa3bIBATh UX 110
MEXIyHapOJHOI HOMEHKIIATYPE;

IIporHo3upoBaTh CBOKCTBA BEIIECTB HA OCHOBE OOIINX XUMHYECKUX CBOHCTB H3y4EHHBIX
KJIaCCOB/TPYIITI BEIIECTB, K KOTOPEIM OHH OTHOCSTCS;

CocTaBisTh MOJIEKYJISPHBIE YPAaBHEHHS PEaKIUi, HILTIOCTPHPYIOIINX XUMIIECKHE CBOICTBA U
CIIOCOOBI TTONTyYeHH s BENIECTB H3YUEHHBIX KJIACCOB/TPYII, a TAKKe MOATBEPIKIAOIINX
T€HETUYECKYIO B3aHMOCBS3b MEXKITY HUMH. ;

Tpon3BONTH BEIYHCIICHNS 110 YPAaBHEHUAM XUMHYECKHX PEaKIHif;

ITnarMpoOBaTh M OCYIIECTBIATH HAa MPAKTHKE XMMUUYECKHE SKCTIEPHMEHTHI, IPOBOJNTH
HAOITFO/ICHNS, IENaTh BBIBOJIBI 110 PE3YIIbTaTaM IKCIIEPHUMEHTa;

CrneztoaTh TpaBmiiaM 6€3011acHoOi pabOTHI B JIAOOPATOPHH MPH MCTIONB30BAHHH XUMHYECKOH
TOCYIBI ¥ 000pYIOBAHNS;

Hcronb30BaTh pH BBIMOTHEHUH Y4eOHBIX 3a/[aHHIT U B IPOIIECCE HCCIIEI0BATENbCKOM
IeATeNbHOCTH HaYYHO-IIOMYIIPHYIO JINTEPATYPy XHMHUECKOTO COEPKAHHS, CIPABOYHBIE
Matepuanbl, pecypcbl HHTepHeTa;

BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MH(QOPMALMIO U3
y4eOHHKa U CIIPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIONb30BATh H3YUEHHBIH TOHATUHHbII
anmnapaT Kypca XMMHH;

ITuceMeHHbIIH
KOHTPOJIb;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru
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Pasznen 3. [lepuoanyeckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux djiementoB JI. . Menpeieena.
Ctpoenue aToMoB. XumMuyeckasi cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKIIHH




3.1.

Ilepnoanyeckuii 3akoH u Ilepnoanyeckas
cHCTeMa XHMHYeCKHX 31eMeHTOB
. K. Menneneesa. CTpoeHne atoma

04.03.2023
11.04.2023

PackpbiBaTh CMBICI IEPHOAHYIECKOTO 3aKOHA;

IToHHMaTh CylLIECTBOBAHUE NIEPUOTMUECKOI 3aBUCHMOCTH CBOMCTB XUMHYECKHX JIEMEHTOB
(u3MeHeHUe pafidyCcoB aTOMOB U 3J1€KTPOOTPHUIIATENLHOCTH) U UX COEIMHEHHH OT TONO0KEHUS
B IIEPUOIMUECKOI CHCTEME U CTPOSHHUS aTOMa;

VYcTanaBIMBaTh CBSI3b MEXLY MOJIOKEHHEM JJIEMEHTA B IIEPHOIMIECKOH CHCTeMe U
CTPOCHHEM €ro aToMa (COCTaB U 3apsif sipa, 00IIee YUCIIO HIEKTPOHOB U PACIIpEeIeNIeHHE HX
T10 DIEKTPOHHBIM CII0SIM);

ITporro3upoBath XapakTep N3MEHEHHUs CBOKCTB 2JIEMEHTOB ¥ X COSAUHEHHIT 110 TpyIIaM U
nepuonaM Ilepruoauaeckoii CHCTEMEL;

XapakTepH30BaTh XUMHUYECKHUE JIEMEHTHI EPBBIX TPEX MEPHOAOB, KA, KaIbIHs 10 UX
nonoxenuto B [lepuoaudeckoit cucreme /1. 1. Menneneesa;

CnenoBats npaBuiaM 6e30MacHON paboTHI B Ta00PAaTOPUH MPH HCTIOIB30BAHUH XUMUIECKOM
MOCYZBI X 000PYAOBAHHS;

BsicTpanBath pa3BEpHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOIl Ha HH(YOPMALHIO U3
y4eOHUKa U CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIIONb30BaTh N3yYCHHBIH IOHATHHHBIH
anmapar Kypca XUMHU;

Vcnonp30BaTh NpHU BHIIOJIHEHUH YYEOHBIX 3a1aHUH TEKCThl y4eOHUKA, CIIPABOYHbIE
marepuansl (ITepuoanueckyto cucremy xummuueckux anementos J1. Y. Menneneesa, tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHHUM U COJICH B BOJIE, JIEKTPOXUMUYECKUN Psil HATPSHKEHUH
METaJlIoB);

Hcnonp30BaTh IpU BBINOIHEHHH YUeOHBIX 3aJaHHI U B IIPOLIECCE HCCIIEN0BATEIbCKOM
JesITeIbHOCTH HAayYHO-TIOMYJIAPHYIO IUTEPaTypy XHUMHUECKOTO COIEPIKAHMUS, CIIPaBOYHbIE
MaTepuaibl, pecypcsl MHTEpHETA;

YcTHblit
01poc;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru

3.2.

Xumuueckasi cBsi3b. OKHCIUTENBHO-
BOCCTAHOBHTE/IbHbIE PEAKIIMH

12

18.04.2023
26.05.2023

PackpbiBaTh CMBICIT H3y4aeMBbIX TIOHATHH;

OnpenensTh BUJ XHAMUUYECKO#H CBSA3H B COCMHEHNUM;

OmnpeemsiTh CTENeHb OKUCICHHS XHMIIECKOTO IIEMEHTA 10 (hOpMyJIIe €ro COSANHEHHS;
OnpeznensTs HIeMEHT (BEeLIECTBO) — OKHUCIHUTENb U HJIEMEHT (BELIECTBO) —
BOCCTaHOBHTEJIb;

OOBACHATH CYIHOCTD MPOLECCOB OKUCICHHS X BOCCTAHOBIICHHS;

COCTaBIIATH 3JIEKTPOHHBIH OaNaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IIPUHSITHIX JJIEKTPOHOB;
CoCTaBIATh ypaBHEHUE OKHCIUTEIEHO-BOCCTAHOBUTENIBLHOMN PEaKIHK;

Vcrnonp30BaTh IPH BBINOIHEHUHN YUeOHBIX 3aJaHIH TEKCTH Y4eOHNKA, CIIPaBOYHbIE
Martepuanbl (MEPUOANYECKYIO CUCTEMY XUMHYECKUX dneMenToB J1. Y. Menneneesa, Tabmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHI U COJIEN B BOJIE, FNEKTPOXUMHUUECKUI DS/l HANIPSKEHUI
METAJIIOB);

ITuceMeHHbIIH
KOHTPOJIb;

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru

Hroro no paszzeny:

20
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebi, popmsl
n/m U3Y4YeHHs] | KOHTPOJIs
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. |IIpemmer Xumun. Bemectra |1 0 0 5.09 YcTHBII 0mIpOC;

2. | MeTobl N3y4eHHS] XUMHH 1 0 0 7.09 VYcTHBIN onpoc;

3. | ArperaTHbIe COCTOSIHHS 1 0 0 12.09 [MuceMeHHBII
BEILIECTBA KOHTPOJIB;

4. |IIpaktuyeckas pabora Nel |1 0 0 14.09 | YcrHbIi onpoc;

5. | ®dusnueckue sSBICHUS - 1 0 1 19.09 [IpakTnueckas
OCHOBA pa3/IeJICHUsI CMecei pabora;

6. |IIpaktuueckas pabora Ne3 |1 0 1 21.09 [IpakTuyeckas
Ounctka 3arpsi3HEHHON pabora;
IIOBAPEHHOM COJIU

7. | ATOMHO-MOJICKYJISIPHOE 1 0 1 26.09 [IpakTuueckas
yueHue. XUMHUYECKUE paborta;
AIIEMEHTHI

8. | 3HaKM XUMHYECKUX 1 0 0 28.09 YCTHBIN 0TIpoC;
JIIEMEHTOB

9. |Ilepuoauueckas Tabnuia 1 0 0 3.10 ITuceMeHHBIH
XUMHAYECKHX JIEMEHTOB KOHTPOJIb;
J.M.MenneneeBa

10. | Xumuueckue GopMyIbl. 1 0 0 5.10 YcTHBIN onpoc;
OTHOCHTENbHASA ATOMHAs U
MOJIEKYJISIpHas Macca

11. | MaccoBas mons 1 0 0 10.10 TTuceMeHHbIN
XUMHAYECKOTO DJIEMEHTA B KOHTPOJTb;
BEIIECTBE

12. | BaieHTHOCTH 1 0 0 12.10 VYcrHbIH onpoc;

13. | BanenTtHOCTD 1 0 0 17.10 YcTHBIN o1poc;

14. | Xumuueckue peakuu 1 0 0 19.10 [MuceMeHHbIi

KOHTPOJIb;
15. | Xumunueckue ypaBHEHUS 1 0 0 24.10 YeTHBIN 01Ipoc;




16. | XumMuueckue ypaBHEHUS 0 0 26.10 VYcTHBIN onpoc;
17. | Tunbel XUMHUYECKHUX PEaKIIUMA 0 0 7.11 [MucbmeHHbII
KOHTPOJIb,
18. | IToBTOpEHUE M 000OIIEHNE 0 0 9.11 VYcrHbIl onpoc;
19. | Konrpounsnas pabora Nel. 0 0 14.11 | YcrHsIii onpoc;
Hauanbnbie noHsTHA U
3aKOHBI XUMUHU
20. | Bo3nyx u ero coctas 1 0 16.11 | KontponbHas
pabora;
21. | Kucnopon 0 0 21.11 | YcrHbIii onpoc;
22. | Okcupl 0 0 23.11 YcTHBIN onpoc;
23. | Bomopon. 0 0 28.11 | YcrHbIii onpoc;
24. | buHapHbIe BOJIOPOIHBIC 0 0 30.11 YcTHBIN onpoc;
25. | Kucnoter 0 0 5.12 YCTHBIN 0mIpoc;
26. | Kucnoter 0 0 7.12 [TucbmenHbII
KOHTPOJIb
27. | Conu 0 0 12.12 [MuceMeHHbII
KOHTPOJIb;
28. | Conn 0 0 14.12 | YcTHBIH onpoc;
29. | KonnuecTBo BemiecTBa 0 0 19.12 [MuceMeHHbIIH
KOHTPOJIb;
30. | KoimgecTBo BerecTsa 0 0 21.12 VYcrHbIH onpoc;
31. | MosnsipHblii 00beM ra3oB 0 0 26.12 | YcTHbI onpoc;
32. | PacueThl M0 XMMHUYECKUM 0 0 28.12 IMuceMeHHBIH
YpaBHCHUSIM KOHTPOJIb;
33. | PacueTsl MO0 XMMHYECKHM 0 0 9.01 YcTHbI# onpoc;
YPaBHCHUSM
34. | Bona. OcHoBaHus 0 0 11.01 VYcerHbIl onpoc;
PacTtBOpBI.
35. | PactBophl. MaccoBast 10Jist 0 0 16.01 [TuceMeHHBIIH
PacTBOPEHHOTO BEIIECTBA KOHTPOJIb;
36. | MaccoBast 1011st 0 1 18.01 YCTHBIN 0TIpoc;

PacTBOPEHHOTO BEIIECTBA




37.

[TpakTrueckas pabota Ned
"[IpuroroBneHue pactBopa
C 3aIaHHON MacCOBOU
JI0JIEd PACTBOPEHHOTO
BelecTna"

23.01

[IpakTnueckas
pabora;

38.

O06o061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
Teme: "Baxkueimme
MpEeICTaBUTETU
HEOPraHUYECKHUX BEIIECTB.

KonnuectBeHHbIE
OTHOIIIEHHUS B XUMHUN"

25.01

YcTHbIN onpoc;

39.

Kontponbnas padota Ne2 1o
Teme "BaxHeitmue
MpeACTaBUTETHN
HEOPTraHUYECKHUX BEIIECTB.

KonnuectBeHHbIE
OTHOIIIEHUS B XUMUAN"

30.01

Konrtposnbnas
pabora;

40.

Oxcunpl, X
KJaccuukanus u
XMMHAYECKHE CBONCTBA

1.02

VYceTHBIT onpoc;

41.

OcHoBaHus, UX
KJIacCU(UKALNS U
XHMHYECKHE CBONCTBA

6.02

VYceTHBII onpoc;

42.

Kucnotsl, ux
KJaccuukanus u
XHMHYECKHE CBONCTBA

8.02

[ InceMeHHbBIN
KOHTPOJIb;

43.

Kucaotsl, nx
KinaccupuKanus u
XHUMHUYECKHE CBOMCTBA

13.02

YeTHBIN 0O1poc;

44,

Conu, ux knaccupukanus u
XUMHUYECKUE CBOUCTBA

15.02

[InceMeHHbBIN
KOHTPOJIb;

45.

Conu, ux kiaccudpukanus
U XMMHUYECKHE CBOMCTBA

20.02

IIncbMeHHbBIN
KOHTPOJIb;

46.

[IpakTuueckas padbora Ne5
"[Ipr3HaKu XUMHUYECKHUX
peakimit"

22.02

[IpakTrueckas
pabora;

47.

I'eneTnueckas CBA3b MCKIAY
KJIaCCaMH HCOPIraHUYCCKUX
BCIICCTB

27.02

VYceTHBIM onpoc;




48.

O06o061ieHue U
CHCTEMAaTH3aIus 3HaHUH 110
teMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
coeauHeHM"

29.02

VYcTHEBIN
OTpoc;

49.

KonrtponsHas padora Ne3
o Teme "OCHOBHBIE
KJIaCChI

HEOPTaHUYECKUX
coeMHeHun"

5.03

KonTtponbHas
pabora;

50.

EcTecTBenHbIE ceMelicTBa
XUMHUYECKUX DJIEMEHTOB.

AmdorepHOCTD

7.03

YcTHbIN onpoc;

51.

OTtkpbiTHE
NEePUOINIECKOTO
3aKOHa
A.N.MeHnneneeBbiM

12.03

YcTHBIN onpoc;

52.

OCHOBHBIE CBCACHHA O
CTPOCHUHU aTOMOB

14.03

VYceTHBII onpoc;

53.

CrtpoeHue 3JIeKTPOHHBIX
000JI04eK aTOMOB

19.03

YcTHBIN onpoc;

54,

IIepnonnueckas cucrema
XUMHNYECCKHUX 3JICMCHTOB
JA.N.Menneneena

21.03

YcTHBIN onpoc;

55.

XapaKkTepucTUKa HIEMEHTA
IO €ro MOJIOKEHUIO B
IIEPUOTUYECKON CHCTEME

2.04

[ InceMeHHbBIN
KOHTPOJIb;

56.

XapaKkTepruCcTUKa HIEMEHTA
IO €r0 MOJIOKEHUIO B
MIEPUOAUYECKON CUCTEME

4.04

YeTHBIN 0onpoc;

57,

3HavyeHHe NePUOINIECKOTO
3aKOHA U MEPUOUYECKON
CHCTE€MBI XUMHYECKHUX
anemenToB J[.M1.Menaeneera

9.04

YCTHBIN 011poc;

58.

HMonnas xummnueckas
CBs3b

11.04

YceTHBIT 0onpoc;

59.

KoBasieHTHAas HEnosIpHas n
MOJISIPHAsE XUMHUYECKAs! CBSA3b

16.04

YeTHBIT 0onpoc;

60.

Meramnnueckas
XUMHUUYCCKasa CBA3b

18.04

IIuceMeHHbBIH
KOHTPOJIb;

61.

CreneHp OKUCICHUS

23.04

VYceTHBIM onpoc;




62. | CreneHb OKUCICHUS

25.04

IInceMeHHEbIit
KOHTPOJIb;

63. | OxucauTenbHO-
BOCCTAHOBUTEIILHBIE
peakuuu

30.04

YcTHBIN onpoc;

64. | OxucauTenpHO-
BOCCTAHOBUTEJILHBIE
peakuuu

2.05

IIcbMeHHbBIN
KOHTPOJIb;

65. | O60061IEHHE U
CHCTEMAaTH3aIns 3HaHUH 110
temaM "llepuognyeckuit
3akoH u [ICXD

.. MenneneeBa. CtpoeHue
aroMa. XHMHUYECKasl CBS3b.

OKUCIUTEIHLHO-
BOCCTAHOBUTEIILHEIE
peakuuu"

7.05

YcTHbIN onpoc;

66. | O6061IEHHE 1
cHCTEeMaTH3aInsI 3HaHUH 110
temaM "llepuogmyeckuit
3akoH u [ICXD

.M. MenneneeBa. CTpoeHue
aroMa. XHMHUYECKasl CBSI3b.

OKHUCIIUTEBLHO-
BOCCTAaHOBUTEIILHEIE
peakuun"

14.05

YcTHBIN onpoc;

67. | KoutponbHas padota Ne4 o
temaMm "llepuonnueckuit
3akoH u [ICXD
J.1.MenneneeBa. CTpoeHue
aToMa. XMMHYECKast CBSI3b.

OKUCIUTEIHLHO-
BOCCTAHOBUTEILHEIE
peaxkuun"

16.05

KoHnTponbHas
pabora;

68. | AHaT3 KOHTPOITBHOM
paboThI

21.05

CaMooIICHKa ¢
HCIIOJIL30BAHUEM
«O11€eHOYHOTO
JIACTaY;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 kinacce/I"'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 00IIECTBO
«MznatenscrBo«lIpocBenieHne;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

O.C.l'abpuensu, C.A.Cnankos "[IpumepHbie paboune mporpaMmmbl. Xumus'"
H.C.ITaBnoBa "KoHTpoJIbHBIC U CAMOCTOSTENIbHBIC PAOOTHI 110 XUMUU"

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

infourok.ru
videouroki.ru
uchi.ru
resh.edu.ru
foxford.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE
CrnpaBoyHbI€ TaOIUITBI, MOACIIH KpUCTALTMYECKUX pemeTok, [ICXD, Tabnuia pacTBOpuMOCTH

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
MynbTUMEAUITHBIA TPOEKTOP, XUMHUECKOE 000PYy/1I0BaHHE, XUMUUYECKHE PEAKTHBBI



IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpaMma 1o XuMuu JJi1 00yJaronuxcst 9 kimacca coctaBieHa Ha OCHOBe TpeboBaHUH K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHMsl, C YIETOM pacrpeeIEHHBIX 10 KJIacCaM IPOBEPsSEMBIX TpeOOBaHUN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaIOIIMXCsl IPH MTOJIy4EHUH OCHOBHOI'O 00111ero oopazoBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «XUMMUS»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOI'OM 3HaY€HHEM XUMHUYECKOW HayKU B IIO3HAHUM 3aKOHOB IPHPOJIbl, B PA3BUTUH ITPOU3BOAUTEIIBHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbI, HEOOXOIUMBIM YCIIOBUEM KU3HH OOIIIECTBA: 3HAHUE XUMUU CIYKHUT OCHOBOM JJIs
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIIOINH
BELIECTB B IPUPOJIE; COBPEMEHHASI XMMUS HallpaBjeHa Ha pelleHue TI00anbHbIX MPo0IeM YCTOHYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUSI.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B mrane conuain3alnr OHO ABJIACTCA OOAHHUM M3 YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/ISI
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI AJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOM
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpYy’Karollel IpupoIHOH cperie, A1 TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH PA3IUYHbIX
MaTepUajIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHON KU3HU.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiM3yeT MPUCYIIHNE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)KaOT rOCy1apCTBEHHBIE, OOIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET peann3aiii BO3MOXHOCTEH 71l CaMOpa3BUTHS B (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaHKE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NEeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENIbCKIX YMEHUN, HEOOXOAUMBIX KaK B TOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATETFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOIBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIOcOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBiIeHUs B 00yYECHUN XUMUHU 00ECTICUNBAIOTCS CIICIIU(DUKON COMIepKaHus IpeIMeTa,
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 CBeleHUH 00 OTJEeIbHBIX 00BEKTaX OPraHUYECKON XUMHUU.

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 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY 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 JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIHHO OT OJIHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOU KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbIM 0OecrieunBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)ke 3aMETUTh, 4YTO OCBOEHHUE COACPkKAHMsI Kypca IPOMCXOAUT C IIPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPATUIIMOHHO OTHOCAT (hOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOIM HayKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
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 IUTAHUPOBAHMEM, HAOIIOJEHIUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsiny ¢ 5TuM 1ienu u3ydeHus npeMeTa B MpOorpaMMe YTOUHEHbBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroans B o0pa3oBaHUM 0C000 3HAYNMOMN
MpU3HAETCS HATIPABICHHOCTh OOYUYCHHsI Ha Pa3BUTHE U CAaMOPa3BUTHE TUYHOCTH, (popMHUpoBaHHE €€
WHTEJIEKTa U 001el KynbTypbl. O0yueHue YMEHHUIO YUUTHCS U MPOJI0JIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJTHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEIMETOB.

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

(dbopMHpOBaHNE HHTEIJICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OPa30BaHUIO, COTPYTHHUUYECTBY,
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 (KJIFOUEBBIX KOMITETCHIINH] ), UMEIOIINX
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 00yJaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUSI LIEHHOCTH XMMHYECKUX
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 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peaKkuus

Ilepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuieckux 3iaeMenToB Jl. 1. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, Kalusl,
KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cucreme u
CTPOEHUEM HX ATOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEXAyHAPOIHAS ¥ TPUBUAIBHAS).
XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM,
TFEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanust XaMUUECKHX PEaKIuid 10 Pa3IMIHbIM ITPU3HAKaM (110 YUCITY U COCTaBY YYaCTBYIOITUX B
peaKuu BElIeCTB, M0 TEII0BOMY 3G (EKTy, M0 U3MEHEHHUIO CTENECHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUSI.

[TonsiTHE O CKOpOCTH XUMHUECKOH peakiuu. [TorsTre 06 00paTHMBIX U HEOOPATHUMBIX XUMHYECKHX
peakuusix. [IoHsTHE 0 TOMOTE€HHBIX U T€TEPOTreHHBIX peakiusix. [IoHATHE 0 XUMHUYECKOM PAaBHOBECHUU.
@DaKTOpBbI, BIUSIOLUIME HA CKOPOCTh XMMUYECKOW PEaKIIUK U TI0JIOKEHUE XUMUYECKOT0 pAaBHOBECHSI.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OaJIaHC OKUCIIUTEIIBHO-BOCCTAHOBUTEIIEHON
peakuuu. CocTaBlIeHUE YPAaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJb30BaHUEM METO/1a
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAUECKON AUCCOIUALIMK. DJIECKTPOIUTHI U HE- AIEKTPOIUThI. KaTMOHbI, aHUOHBI.
MexaHu3M IUCCOIMAllUK BEUIECTB C PA3IMYHBIMU BUAAMU XUMUUECKOHN CBsI3U. CTENEeHb AUCCOIUALINH.
CunbHbIe U cradble YEKTPOIUTHI.

Peakuuu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHBIE U COKPAIEHHBIE
MOHHbBIE YpaBHEHUs peakuinii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBICHUI 00
ANEKTPOJUTUYECKOHN Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoMel.

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIopuaa HaTpHs);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IPOLECCa AUCCOLUALMY KUCIIOT, HIeJI0YeH U conen
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHUAIIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIMX MTPU3HAKU
NpOTEeKaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHUe OCajiKa, BbIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
WUTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakliuu pas3iokKeHus,
COEIMHEHMS); paclO3HaBaHHE HEOPTraHMUECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIUil Ha HOHBI;
pellIeHre YKCIePUMEHTaIbHBIX 3a/1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

O61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHUS.
Crtpoenue u GpU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOICTBa, MOJydeHue, mpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJIOPOia Ha OPTaHU3M
qenoBeKa. BakHelue XIopuasl ¥ X HaX0XKJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.



Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOMHbBIE MOIU(UKAITUH
KHCJIOPOJIa U CEPhl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpoeHHE, (PU3UIECKHUE U XUMHUYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTAaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
peaxuuu, Jiexaliie B OCHOBE IPOMBIIUIEHHOTO crioco0a mosryueHus: cepHoit kuciotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B IPUpPO/Ie, PU3NUECKUE U XUMUYECKHEe CBOKMCTBA. KpyroBopot a3ota B mpupoze.
AmMmMuak, ero (pu3nYecKue U XUMUYECKUE CBOMCTBA, TIOMyYeHUE U npuMeHeHne. Cou aMMOHWS, UX
(bu3nuecKre U XUMUYIECKIE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCJIOTa, e€ MoyyuyeHne, GPU3nIecKue 1 XUMHUYECKHE CBOMCTBA (00IIHe KaK MPEICTaBUTEINS Klacca KHCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIeH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

docdop, ammorpornHbie MogUbUKaKA hocdopa, PU3NIECKUEe U XUMUIECKHe CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpymibel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHUS.

Yrnepon, amoTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosoport yriepona B mpupoae. OKcusl yriaepoaa, ux Gpusnueckue u XUMUYeCKue
CBOWCTBa, JICWCTBUE HA )KUBBIC OPTAaHU3MBI, ITOJTy4YeHHE U TIPUMEHEHHE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKUEe U XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IIPUMEHEHHE.
KayecTBeHHast peakiys Ha KapOoHAT-HOHBI. Vcnoabp30BaHne KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35ICTBE.

[TepBoHayanpHbIe MOHATHS 00 OPraHUYECKUX BELECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 9TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYyCHas KucioTa). MIx coctaB n xummuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX, O€JIKax, YIIIeBOAAaX — U UX POJIM B )KU3HU YeJIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpemuuii, ero gpusndeckrie 1 XMMHYECKHUE CBOICTBa, MoJlydeHre U npuMeHeHne. CoeJMHEHUsI KpEMHUS B
npupoae. O6uue npencrasinenus o0 okcuae kpemuus(1\V) u kpemaueBoit kuciaore. CUIHKaTHI, UX
UCTOJIb30BaHUE B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTU. BaskHeiie cTpouTenpHble MaTepuabl: KepaMHKa,
CTEKJIO, IEMEHT, O€TOH, *kene300eToH. [IpolieMbl 6e301macHOro UCIOJIb30BaHUs CTPOUTENBHBIX MAaTEpHAIIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAUECTBEHHBIX PEaKIfil Ha XJIOPHUI-HOHBI U HAOIIOJCHHE TIPU3HAKOB HX MPOTEKAHUS; OTIBITH,
oTpakaromue GU3nIecKue 1 XMMUYECKHe CBOMCTBA raJlOr€HOB U UX COEMHEHUI (BO3MOYXKHO UCIIOIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMAaTEepHalioB); HaOIr0ieHUE Mpolecca
oOyTriIMBaHMs caxapa MoJ JeiCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3YY€HNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyab(haT-HOoH U
Ha0II0/IeHUE TTpU3HaKa e€ MPOTeKaHUs; O3HAKOMJICHHE C U3MUECKUMU CBOMCTBaMHU a30Ta, hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
Ka4yeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-uoH 1 U3ydeHre NPU3HAKOB UX MPOTEKAHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpaduTta, QyuiepeHa;
03HAaKOMJIEHHUE C MPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YyCTPOMCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO01as XxapakKTepuCTUKa XUMHYECKUX 2JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX TIOJIOKCHHS B
[Tepuoauueckoii cucreme xumuyeckux 3yemMeHToB 1. 1. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBA3b U METAUIMUECKasi KPUCTAIIMYECKAs pemETKa. DICKTPOXUMUYECKUN P
HanpspKeHUH MeTarioB. GU3NYecKue U XUMUYECKHe CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTasuioB. [ToHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI X OT KOppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

IIlenounble MeTaibl: os1okeHue B [leproanueckon cucreme xumuueckux iemeHToB /. . Menneneesa;
CTPOEHHE UX aTOMOB; HaXO0KJIeHUE B pupoje. Puznyueckrue 1 XUuMUYECKUE CBOMCTBA (Ha IpUMepe HATpus U
kanust). OKCUIbI U THAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne eI0YHbIX METAJUIOB U UX COEIMHEHUH.

[IlenoyHO3€EMENBHBIE METAIIBI MArHUHM U KaJIbLUI: 1I0J105KeHue B [lepuonnyeckoil cucteMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XACHHUE B ipupoae. Pusndecknue 1 XUMUYECKUE
CBOMCTBAa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEHHUS!.

AmomuHuit: nonoxenue B [leproanueckoit cucreme xumudeckux 3nemenToB /1. 1. Menneneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

JKeneso: nonoxenne B [lepnoanueckoit cucreme xumMuueckux anemeHToB J[. . MenneneeBa; ctpoeHne
aToMa; HaxoxXJieHue B mpupoje. Pusnueckue U XMMU4YecKrue CBoMCTBa xkee3a. OKCHUIbI, THIPOKCHU/IBI U COIH
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKHUMH
CBOMCTBaMMU; U3yUYCHHE PE3YIHTATOB KOPPO3UH METAJIIOB (BO3MOXHO HCIOJIb30BAHNUE BUEOMATEPHATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAJIBITUS M HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB MKECTKOM BOJIBI; MTPOLIECCa TOPEHUs Kelle3a B KHCIOpOo/Ie
(BO3MOYKHO HCITOJIb30BAaHHE BHICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHNS KAYECTBECHHBIX PEaKIINi Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkeneza(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KIS U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIET0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCHUIA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMus M OKpYyKamoLas cpeaa

Hossie maTepuansl 1 TexHOJIOTMU. BellecTBa n Marepuasl B IOBCEAHEBHOM KU3HU YelOBeKa. XUMHUS U
310poBbe. bezonacHoe NCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOTaX U OTpaBlieHUsIX. OCHOBBI DKOJIOTHYECKOW TPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE
OKpYy>Karollen cpeabl (mpenenbHas nonycrumas konueHnTpanus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIAHBIH ra3, He(Th), IPOAYKTHI HX MepepabOTKH, UX
POJIb B OBITY U POMBIIUIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: U3ydeHUe 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIABBI METAJIIIOB, TIOJIMMEPHbIE
MaTepUabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U NOHATHH, SBJISIFOIMXCSA CUCTEMHBIMU JUISI
OTJIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. Peanu3anus MeXIpeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX OHITHH, TaK U
MTOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKanus, IepuoAnYHOCTb, HAOIOJCHIE, IKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MAaTEepUaJIbL.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYJIa, JJIIEKTPUUYECKUH 3apsijl, IPOBOJAHUKH, TOIYIIPOBOIHUKH, JUIIECKTPUKHU, OTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAJTMYECKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIMIMHBI, CIIMHUIBI U3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
Comnnre.

buonorus: porocunres, npixanue, Ouocdepa, skocucreMa, MUHEpAJIbHbBIE YA00PEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTUINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 ki1acce HaIlpaBiIeHO Ha JOCTH)KEHUE 00YyYaIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBHJIAMH U HOPMaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHMUSI, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIA/IETh
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 BUAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1€SATEIbHOCTH MPH BBIIIOJIHEHUU
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 MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTABIISIONINX OCHOBY JIJIsi TOHUMAHHS CYITHOCTH HAYYHOH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKON ACSITEILHOCTH, K OCO3HAHHOMY BHIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 MKU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHH
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) uHTepeca K MPaKTHYECKOMY U3YYEHHUIO IPodeccuii U Tpyaa pa3InyHOro poja, yBaKEHHE K TPyAY



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

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPO/IE KaK HICTOYHUKY KU3HHM Ha 3eMJIe, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAIOIIHUX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXaroIen MPUPOTHOMN CPeIoi, MOBBIIIICHUS YPOBHS SKOJOTUYECKON KYJIbTYphl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 1711 JOPMHUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUH M3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOMH
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOTI'0 MBIIIJICHUA TTPHU OCBOCHUHN 3HAHUM: PaCKpbIBATH 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 XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ; YCTaHABJIMBATh IIPUYINHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATHUA (HpCIIMCTHBIC )51 MeTaHpC,Z[MeTHBIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu pCIICHUN y‘le6H0-H03HaBaTeJ’ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHUHHO-
CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUUA B U3YHACMbBIX IPOLECCAX U ABJICHUAX; IPCJIaraTb KPpUTCPUHN IAJIA
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 KpI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMbIX CYKICHH;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI [0 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIC0BAHHSI, COCTABIATH OTYET 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 TOocoOus, pecypchl IHTepHeTa); KpUTHYECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BHIIOJHEHUS YUeOHBIX U TIO3HABATENIbHBIX 3314 OMpe -
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JaCTH UCIIOJIb30BaHUS NH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHuss UH()OPMAINH U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpY’Karolllel MPUPOTHON CPeJIbl;

YHuBepcaaTbHbIMU KOMMYHHKATHBHBIMH /IeiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIMpOBaTH CBOU MPEASIOKEHHUSI OTHOCUTEIBHO BBIIOJHEHUS PEJIOKEHHOH 3a/1a4H;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOWCTB BEILLIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU MTO3HABATENILHON U UCCIIEI0BATENbCKON
NesTeIbHOCTH MIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyX1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JI€HCTBUH,
OIpeJIeJIeHUe KPUTEPUEB 110 OLIEHKE KaueCTBa BBITIOJIHEHHOW paboThI U JIp.);

YHuBepcaabHBIMHU PeryJasiTHBHbBIMH 1eHCTBUSMU

11) ymeHueM caMOCTOSTENbHO ONPEAEIIATh LEIH A TeIbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOITMMOCTH KOPPEKTUPOBATH CBOIO JAESTEIbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATh MU
KOPPEKTHUPOBATh MPEIJI0KEHHBIN aITOPUTM JIEUCTBUI MPH BBIITOJIHEHUH 33JaHUM C YYETOM MOJTyUYECHHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMAX; OLEHUBATH COOTBETCTBHE MOIyYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) ymeHneM UCIIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEAJIaracéMbIe B YCIIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX Pe3yIbTaTOB [0 OCBOEHHUIO 00S3aTEIBHOIO COAECP KaHUs, YCTAHOBICHHOIO IaHHON
IpUMEPHOI paboueil mporpaMMoi, BBLIETSIOT: OCBOCHHBIE 00YJaIOIIUMUICS HayYHbIE 3HAHUS, YMEHHS U
CIOCOO0BI ACUCTBHH, criennduyeckue A MpeAMETHON 00J1acTH «XUMUS», BUABI IEATEIBHOCTH 110
MOJIYYEHHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEPIIPETAUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U
HOBBIX CUTYyalUsX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD y 00YHAIOLIUXCSI CIEAYIOIIUX
YMCHMM:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKas peaKkiusi, XAMHUYECKast CBA3b, TEIIOBOH 3(h(eKT peakunu, MoJib, MOJSIPHBIA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJln3aTop, XAMHUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIIEHUE, aJNIOTPOIIHNS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON pEAKLUHU, IPEAEIBHO JI0IYCTUMAasl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX TMOHATHH (CM. I1. 1) U IPUMEHSITh 3TH MOHITHS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnoavzosames XUMUYIECKYIO CHMBOJIMKY JIJIs1 COCTABJICHHsI (DOPMYJT BEIIECTB M YPABHEHU I XMMHUYECKUX
peaKuuii;

4) onpedensimb BaJEHTHOCTDb M CTETICHb OKMCICHUS XUMUYIECKUX DJIEMEHTOB B COCAMHEHHSX PA3IUYHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAasi) B HEOPraHUUECKUX COSAMHEHUSIX; 3apsil HOHA 110 XUMUYECKOM
bopmyrie; xapakTep cpeabl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCIMHEHUH, TUIT KPUCTATUINIECKOM
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona J[. . MeneneeBa 1 IeMOHCTPUPOBATH €ro IIOHUMAaHHUE:
OIMCHIBATh U XapaKTepu30BaTh TabauunHyto hopmy Ilepuonnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pa3nnyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymnmna)y, mansie u
OoJbIIE IEPUO/IBI; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOINIECKOM TaOJIUIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsi siipa, 0011Iee 4ucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COEAMHEHMI B IIpe/iesiaX MaJlbIX MEPUOAO0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccupuyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHel
OKHCJICHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATH) OOIIKE U CrICIM(PUUCCKIE XMMUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, IIEI0YeH U COJIeii; MOIHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOATBEPKIAI0IIUX
CYILIECTBOBAHNE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEACTBOM COCTABICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBHUSIX;

11) ebiuucrsames OTHOCUTENBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peaKIuu;

12) credoeams mpaBuiIaM MOJIb30BAHUS XUMHUYECKO MOCYI0M 1 JTa00PaTOPHBIM 000PYI0OBAHUEM, a TAKKE

npaBuiIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakimu, MOATBEPIKIAIONINE KAUeCTBEHHBII COCTaB PA3IMUHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TYTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBSI3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HAOII0/IeHUE, U3MEpPEHUeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHHUE

KnaccuduuupoBath XuMHIECKHE PEAKIUHU [0 Pa3IUYHBIM MIPU3HAKAM;

YcraHaBIMBaTH 3aBHCHMOCTH CKOPOCTH XHMUYECKOI PEAKIIHU OT Pa3IMIHBIX (paKTOPOB;
ITporuosupoBath BO3MOKHOCTU NPOTEKAHHS XUMHUECKHX MIPEBPAILCHUH B Pa3IHIHBIX YCIOBHSX;
Ornpenenstb OKUCIUTENb U BoccTaHoBUTEND B OBP;

CocCTaBnATh HIEKTPOHHBIN OaNaHC peaKiyy;

TIpou3BOIUTH BEIYMCIEHHS 110 XUMUYECKUM YPABHEHUAM;

BsicTpanBath pa3BEépHyThIe MMCbMEHHBIE H YCTHBIE OTBETHI € OLOPON Ha HHMOPMAIIHIO U3
y4eOHHUKa U CIIPABOYHBIX MAaTE€PHAIOB, TPAMOTHO HCIIONIb30BATh U3YUCHHBIH MOHATHHHBIN anmapat
Kypca XUMHH;

Hcnonp30Bath NpH BHINOTHEHUH YUeOHBIX 3aJaHUH 1 B IPOIIECCE HCCIEA0BATENbCKOM
JIEATENbHOCTU HAYYHO-TIOMYJIIPHYO JUTEPATYPy XMMUYIECKOTO COAEPKAHUS, CIIPaBOUHBIE
MaTepHaisbl, pecypcsl MHTepHeTa;

Ne | HanmeHOBaHMe Pa3/ieioB M TeM KosnuectBo yacoB Harta Bujipl 1esiTeJIbHOCTH Bujpl, DJIeKTPOHHbBIE
n/m | IporpaMmsbl H3Y4eHHs hopmbl (mdpossbie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI 00pasoBaTelbHbIe
padoTsl padoTsl pecypest
Paznen 1. BemiecTBo M XMMHYeCKHe peaKIuu
1.1. | IToBTOpeHue U yriuybaenue 3Hanuii | 4 0 0 05.09.2022 | ; YerHblit https://infourok.ru/
OCHOBHBIX pa3/1esioB Kypca 8 14.09.2022 | XapakTepu3oBaTh XUMHUYECKUE DIEMEHTBI IIEPBBIX TPEX MEPHOOB, KATKA M KabLKS 110 UX oIpoc; https://videouroki.net/
KJacca nonoxenuto B [leproanyeckoii cucreme JI. V. Menzeneesa; https://chem-
Knaccuduuupoats u Ha3bIBaTh HEOPrAHUYECKUE BEIIECTBA H3yICHHBIX KIACCOB; ege.sdamgia.ru/
OnuceiBath 00LIME XUMUYECKHE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB, IOATBEPKAATH CBONCTBA https://resh.edu.ru/
[PUMEPaMHU MOJICKYJISIPHBIX YPABHEHUH XUMHYECKUX PEaKLHii;
Onpezensth BUI XUMAUYECKOI CBSI3H U THII KPHCTALIMYECKON PELIETKH BEIIECTBA;
TIporHo3MpoBaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS;
BbicTpanBath pa3BEPHYTHIE MMCbMEHHBIE M YCTHBIE OTBETHI C ONOPOii Ha MHMOPMALIHIO U3
yueOHHKA U CIIPABOYHBIX MATEPUAIIOB, [PAMOTHO HCIIONb30BaTh H3YUYEHHbII OHATHIHBIN anmnapat
Kypca XHUMHH;
Hcnonb30Bath Py BBIIONHEHHH Y4eOHBIX 3aJaHHH 1 B [IPOLIECCE MCCIIEI0BATELCKON
IeSTEebHOCTH HAYYHO-OIYISIPHYIO IUTEPATypy XUMUYECKOTO COACPIKAHHUS, CIIPABOYHbIE
Marepuallbl, pecypesl MHTepHeTa;
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH 2 0 0 19.09.2022 | ; IMucemennsii | https://infourok.ru/
XHMHYECKHX pearumii 21.09.2022 | PackpbIBaTh CMBICI H3yYaeMbIX [IOHATHN M PUMEHSTh 9TH MOHSTHS [IPH OIMCAHHH CBONCTB KOHTPOJIb; https://videouroki.net/
BEILECTB U MX [PEBPALICHHU; https://chem-

ege.sdamgia.ru/
https://resh.edu.ru/




13.

DJ1eKTpoIHTHYeCKAsI
aucconuanus. XuMu4eckue
peakuuu B pacTBopax

13

26.09.2022
14.10.2022

;

PackpbIBaTh CMBICI H3y4aeMBIX MOHSTHIA, @ TAKXKE CMBICI TECOPUHU HICKTPOIHTHIECKON
JINCCOLALINN;

OOBACHATD MPUUKMHBI BICKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB;

CocTaBIATh YpaBHEHHS AUCCOLMAIIMH KHUCIIOT, IIeIo4eil i coleld, IOIHbIe U COKpalEHHbIe
MOHHbIC YPaBHEHHUS XMMUYECKHX PEaKIUi HOHHOro 0OMeHa;

[T1aHupoBaTh M OCYIIECTBIAT Ha MIPAKTHKE XUMIYECKHE YKCIICPUMEHTHI, IIPOBOUTH
HaOJII0/ICHNS, JIENIaTh BBIBOJIBI 10 PE3yJIbTaTaM SKCIIEPHMEHTa;

CrnienoBath npaBuiaM 6e30macHoi paboThI B 1a00paTOpUH MIPH HCITIOJI30BAHUH XHMUIECKOM
HOCY/BI U 000PY/IOBAHHSL;

ITpou3BOAUTH BHIYUCICHHS [0 XUMUYECKUM YPABHCHHSM;

BrlcTpanBath pa3BEpHYTHIE TUCHMEHHBIE H YCTHBIC OTBETHI C OIIOPOH Ha HH(OpMAIHIO U3
yueOHHUKa U CIIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO HUCIIONb30BATh H3YUCHHBIH OHATHITHBI
anmapar Kypca XUMHH;

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 33JaHUI 1 B IPOLIECCE UCCIIEA0BATENbCKON
JeATEIEHOCTH HayYHO-OMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COZIePKaHHUs, CIIPaBOYHbIE
MatepHaisl, pecypcsl MHTEpHETS,;

KonrtponpHas
paboTa;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/
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Pa3nen 2. HemeTa/sIbl M MX COeTHHEHMSI

2.1.

O0mas xapaKTepuCTHKA
XHMHYecKHX deMenToB VIIA-
rpynnsl. ['anorenst

16.11.2022
28.11.2022

;
OOBACHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB HEMETAILIOB M MX COSIMHEHUH B
TpeJeniax MablX HePHOJIOB U INIaBHBIX MOArpy [leprHoandecKkoil CHCTEMbl XHMUYECKHX
9JIEMEHTOB C y4ETOM CTPOCHHS HX aTOMOB;

XapakTepn30BaTh (pU3MIECKHE N XMMHUIECKHE CBOIMCTBA MPOCTHIX BEI[ECTB TalOTeHOB (Ha
MPUMEPE XJI0pa) U CIOXKHBIX BELIECTB (XJIOPOBOAOPOAA, XJIOPU/IA HATPHS ), CIOCOOBI UX
TOJTyYeHNs, TPIMEHEHNE 1 3HaUeHNE B IPUPOJIE M XKI3HU YEI0BeKa,

OmnpenensTs raJoreHn/1-HOHbI B PacTBOPE;

ITmarrpoBaTh ¥ OCYIIECTBIIATh HAa MPAKTHKE XHMUYECKHE IKCIIEPUMEHTHI, IIPOBOIHUTD
HaOITIO/ICHNS, JIENIaTh BBIBOJIBI 10 Pe3yIbTaTaM IKCIIEPHMEHTA,

CrnezroBath mpaBmiaM 6€3011acHOI paboTHI B TaGOPAaTOPHH MPU HCTIONB30BAHNH XUMHIECKOH
nocy bl ¥ 000py10BaHUs;

BsicTpanBath pa3BEpHYTHIC MICHMEHHBIC M YCTHBIC OTBETHI C ONMOPOIt Ha HH(MOPMALIHIO U3
y4eOHIKa 1 CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIOIb30BATh N3yUEHHbIH TTOHSATHIHBIH
anmapar Kypca XUMHH;

Hcronp30BaTh IPH BBIOTHEHHH YYEOHBIX 3a/IaHHI 1 B IIPOIIECCE HCCIIE0BATENBCKON
JIeSITENIbHOCTH HAayYHO-TIOMYIIAPHYIO JINTEPaTypy XUMUYECKOTO COAEPKaHNUsI, CIIPABOYHBIC
MatepHasl, pecypcsl MHTepHeTa;

[Mpaktuyeckas
pabora;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/




2.2.

O0mas xapaKkTepHCTHKA
XHMHYECKHX dJleMeHToB VIA-
rpynnsl. Cepa u eé coeluHeHust

30.11.2022
12.12.2022

;

OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3I1eMeHTOB VIA-Tpynme! u ux
COCJIMHCHMUI C yUETOM CTPOCHHUS UX aTOMOB,;

XapakTepu30BaTh (pU3MUYECKUE U XMMHYECKUE CBOIICTBA IIPOCTOrO BEILECTBA CEPBI U €&
COeAMHEHUH (CepOBOIOPOAA, OKCHIOB CEePbI, CEPHOH KUCIOTHL, CyIb(aTOB), CIOCOOBI UX
HOJTy4eHNUs], TPUMEHEHHUE 1 3HaYCHUE B IPUPOJE M XKU3HU YEI0BEKa,

OrnpenensTs HaTU4IKe CyIb(aT-HOHOB B PacTBOPE;

OOBACHATb CYLIHOCTb IKOJIOTUYECKHX NPOOJIEM, CBA3aHHBIX C IIEpPepabOTKOM COeTMHEHUH Cepbl;
[T1aHMpOBaTh M OCYIIECTBIATH Ha MIPAKTHKE XUMHYECKHE YKCIICPUMEHTHI, IIPOBOUTH
HaOJII0/ICHNS, JIENIaTh BBIBOJIBI [0 PE3yJIbTaTaM SKCIIEPHMEHTa;

CrnienoBath npaBuiIaM 6e30macHol paboThI B 1a00PAaTOPHHU IPH UCHIOIb30BAHUH XUMIIECKOI
HOCYZBI U 000PYOBAHHS;

TIpon3BOAUTH BBEIYMCIICHUS 110 XUMUYECKUM yYPaBHEHHUSM;

Hcnons30BaTh IpHU BBITOIHCHUH YISOHBIX 3a1aHHI TEKCTH! y4eOHUKa, CIPAaBOYHBIE MATEPHAIIbI
(ITepuoauueckyto cucTeMy XUMUYeCKuX asieMenToB JI. 1. Menaeneesa, Tabiiiily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEH B BOJE, DIEKTPOXUMIYECKUH S HAPSHKCHUIT METaIIOB);
Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B IPOLIECCE UCCIEA0BATENbCKON
JeATEIFHOCTH HayYHO-TIOMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COZIePKaHHUs, CIIPAaBOYHbIE
MaTepHalsl, pecypckl MHTepHeTa;

IIpakTHueckas
paboTa;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/

2.3.

O0mas xapaKTepUCTHKA
XMMHYECKHX 3JIeMeHTOB VA-
rpynmnsi. A30T, pocdop U ux
coeHHeHHsl

14.12.2022
11.01.2023

;

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHUH CBOICTB 2IIEMEHTOB VA-TPYIIIIBI U UX
COEIMHEHMI! ¢ YUETOM CTPOCHHS MX aTOMOB;

XapaxTtepu3oBath (pU3NUECKUE H XUMHIECKHE CBOMCTBA IIPOCTHIX BEIIECTB a30Ta U (ocdopa U ux
COeAMHEHMH (aMMHaKa, coJleil aMMOHHS, a30THON KHUCIIOTHI, HUTPaToB, okcuza Gocdopa(V) u
(bochopHoii KHCITOTHI, HOCHATOB), CIOCOOBI UX TIOTYICHHS, TPUMEHEHHE U 3HAYEHUE B IPHPOLE U
JKU3HN YEJT0BEKa;

Ormnpenenstb HOHB aMMOHUS M (pochaT-noHbI B paCTBOPE;

OOBACHATH CYNIHOCTH SKOJOTHYECKUX MPOOITIEM, CBA3AHHEIX C HAX0XKICHUEM COeIMHEHHI a30Ta 1
(hocdopa B okpyxarouei cpene;

IInannpoBaTh M OCYIIECTBILATE HA IIPAKTHKE XUMUYESCKUE IKCIIEPHMEHTEI, IIPOBOIUTH
HaOMI0eHNs, AeaTh BBIBOBI 110 Pe3yIbTaTaM dKCIEPUMEHTa;

CrenoBath npasuiam 0€30macHoi paboThl B 1a0OPaTOPHU MPH UCHOIb30BAHUM XHMHYECKON
HOCYZBI U 000PYXOBAHHS;

IIpon3BoaUTH BBIYUCICHHUS 10 XUMHIECKHM YPABHEHHSM;

Vcnonb30BaTh IPH BHIIOIHEHNHN yIeOHBIX 3aJaHIH TEKCTH YUeOHHKa, CIIPABOYHBIE MaTepHAIIbI
(mepuouUecKy1o CHCTeMy XUMUUecKuX d1eMenToB Jl. 1. Menzeneesa, TabIuIy pacTBOPUMOCTH
KHCIIOT, OCHOBAHMUI 1 CONell B BOJIE, SIIEKTPOXMMUYECKHIT s/l HATIPSHKEHNH METAIIOB);
Hcnonp30BaTh IpH BHIIOIHEHHU yIeOHBIX 3aJaHUI U B IPOLECCE HCCIEI0BATENbCKOM
JeSTeIbHOCTH HAayYHO-IOMYIIIPHYIO TUTePaTypy XUMHIECKOTO COePXKAHHS, CIIPABOYHEIE
MatepHasl, pecypcsl MHTEpHETS;

ITucpmMeHHBIN
KOHTpOJIb;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/




2.4.

O0mas xapaKkTepHCTHKA
XHMHYECKHX dJleMeHToB IVA-
rpynnsl.

Yriepoa u KpeMHHIi 1 HX
coeHHEeHHsI

11

16.01.2023
20.02.2023

;

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 371eMEHTOB |V A-rpymmsl i ux
COCJIMHCHMI C yU8TOM CTPOCHHUS UX aTOMOB,;

XapakTepu30BaTh (PU3MUECKHE U XMMUYECKHE CBOICTBA MPOCTHIX BEIECTB yIIIEPO/a U KPEMHHUS 1
UX COeMHEHUH (OKCHIOB yIIeposa, yroIbHOH KUCIOTHI, KapOOHATOB, OKCH/Ia KPEMHUS,
KPEeMHHEBOH KHCIIOTHI, CHIIMKATOB), CIIOCOOB! MX MOIy4YeHNUs, IPUMEHEHNE U 3HaUCHHE B IPUPOJIE U
JKU3HH YETIOBEKa;

Onpenenirs KapOoHAT- U CHIINKAT-HOHBI B PaCTBOPE;

OOBSICHATD CYITHOCTb SKOJIOTHYECKHUX IIPOOJIEM, CBSI3aHHBIX C HAXOXKICHHEM YITICKHCIIOTO rasa B
OKpyKaroliel cpene;

WnmocTpupoBaTh B3aUMOCBSI3b HEOPTaHMIECKUX COSUHEHHH YIepoa U OpraHHIeCKHX BEIIECTB;
[T1aHpOBaTh M OCYIIECTBIATH Ha MIPAKTHKE XUMIYECKHE YKCIICPUMEHTHI, IIPOBOUTH
HaOMIOJeHNS, eNaTh BHIBOJBI 110 Pe3yIbTaTaM dKCIICPUMEHTa;

CrnienoBath npaBuiIaM 6e30macHol paboThI B 1a00PAaTOPHHU IPH UCHIOIb30BAHUY XUMIIECKOI
HOCYIbI K 000PYI0BAHHUS;

Hcnonb30BaTh IPH BBITOIHEHHN Y4eOHBIX 3a1aHNH TEKCThI yueOHHUKa, CIPABOYHBIC MATCPHAIIBI
(ITepuoauueckyo cucTeMy XUMUYeCKux asieMenToB JI. 1. Menneneesa, Tabiiuily pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIEH B BOZIE, 3JIEKTPOXUMUYECKUHN PsiJl HATIPSHKEHUH METaJlIoB);
Hcnonp30Bath Npy BBINOJHEHUH YUeOHBIX 3a/JaHUI U B IIPOLIECCE UCCIIE0BATENBCKON
JIESITENIbHOCTH HAay4YHO-TIOMYIIPHYIO JINTEPaTypy XHUMUYECKOTO COACPKaHNUs, CIIPABOYHBIE
MatepHaisl, pecypcsl MHTEpHETS,;

KonrtponpHas
paboTa;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/
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Pa3ngen 3. MeTtasjibl 4 UX COeTMHEHHUSI

3.1

OOume cBOWCTBA METAIIOB

22.02.2023
27.02.2023

;
PackpbIBaTh CMBICI M3y9aeMbIX MOHSATHII ¥ TIPUMEHSTh 9TH ITOHSATHUS IIPH ONTHCAHUH CBOHCTB
BEILECTB U UX MPEBpalCHHIA;

OOBSICHATD 00IHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB DIIEMEHTOB-METAILIOB M HX
COEJJMHEHMIT ¢ y4ETOM CTPOEHHUS UX aTOMOB;

XapaKkTepu30BaTh CTPOCHHE METAILIOB, 00IIHe (hU3HIECKHEe U XMMUUECKUe CBOHCTBA METAILIOB;
XapakTepH30BaTh OOMIHE CIIOCOOBI TOMYYESHHS METaJIOB;

CrenoBath npasuiaM 0e30macHoii paboThl B 1a0OpaTOpHK MPU UCHIOJIB30BAHUM XUMHYECKOH
HOCYZBI U 000DPYXOBAHHS;

IIpon3BoaUTH BBIYUCICHHUS 10 XUMHIECKHM YPABHEHHSM;

Vcnonb30BaTh IPH BHIIOIHEHNHN yIeOHBIX 3aJaHIH TEKCTH YUeOHHKa, CIIPABOYHBIE MaTepHAIIbI
(ITepuoauueckyto cucteMy Xumuyeckux snemenToB J{. . MenneneeBa, Tabnuily pacTBOPUMOCTH
KHUCJIOT, OCHOBaHHUH M COJEH B BOZIE, 3IEKTPOXUMUYUECKUHN PSiJl HATIPSHKEHUH METaJllIoB);
Vcnonb30BaTh PH BHIOIHEHHN YIeOHBIX 3aJaHUH U B IPOLIECCE HCCIIEI0BATENbCKOM
JeSTeIbHOCTH HAyYHO-IOMYIISIPHYIO TUTePaTypy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE
Marepuaisbl, pecypcsl IHTepHETa;

VerHblit
ompoc;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/




3.2.

Bakneiiue MeTauIbl U HX
COeIMHEHMSI

15

01.03.2023
03.05.2023

;

OOBSICHATD 00IHE 3aKOHOMEPHOCTH B H3MEHCHHH CBOMCTB DII€MEHTOB-METAJLIOB B IPYIIAX H HX
COCJIMHCHMUI C yUETOM CTPOCHHUS UX aTOMOB,;

XapakTepu30BaTh (PU3MIECKUE U XMMHUYECKUE CBOICTBA IPOCTHIX BEIIECTB METAJLIOB M UX
COeAMHEHNH (OKCHOB, THAPOKCHIOB, CONEH), CIIOCOOB! UX MOTy4eHNs, IPUMEHEHHE U 3HAUCHHE B
HPUPOJIE U XKU3HHU YEIOBEKa,

Pacrio3zHaBaTh ¢ IOMOIIBIO KAUECTBEHHBIX PEaKIHil HOHBI METAJUIOB (MarHus, AIIOMUHUS, [IUHKA,
JKenesa, MeJin);

[ImaHpoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMIYECKHE IKCIIEPUMEHTHI, IIPOBOAUTH
HaOJII0/ICHNS, JIENIaTh BBIBOJIBI [0 PE3yJIbTaTaM SKCIIEPHMEHTa;

CrnienoBath npaBuiIaM 6e30macHol paboThI B 1a00PAaTOPHHU IPH UCHIOIb30BAHUH XUMIIECKOI
HOCYZBI U 000PYOBAHHS;

TIpon3BOAMTH BEIYUCIICHUS 110 XUMUYECKUM yPaBHEHUSIM;

BricTpanBath pa3BEpHYTHIE IUCHMCHHBIE H YCTHBIE OTBETHI C OIIOPOIl Ha HH(POPMALHIO U3
y4eOHHKa U CIPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIOJIb30BATh U3YUCHHbIIl IOHATHIHHBIN armapar
Kypca XUMUH;

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B IPOLIECCE UCCIEA0BATENbCKON
JeATEIEHOCTH HayYHO-IOMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COAEPKAHHs, CIIPaBOYHbIE
MaTepHalsl, pecypckl MHTepHeTa;

KonrtponpHas
paboTa;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/

HWroro no pazneny:

17

Pa3znen 4. Xumus v okpy:kaouias cpeia

4.1.

BemecrBa u MaTEpPHAJIbI B )KH3HH
YeJI0BEKa

10.05.2023
31.05.2023

;

XapakTepu30BaTh POJb XUMHUH B PAa3JIMIHEIX chepax NesTeIbHOCTH JIOZeH, OCHOBHEIC BEIECTBA U
MaTepHaJbl, IPUMEHsEMbIE B JKU3HH COBPEMEHHOTO UeI0BEKa;

OOBSICHATD YCIIOBHS 0€30MaCHOTO HCIIOIB30BAHMS BEIIECTB H XUMIIECKHX PEaKInii B OBITY;
AHaIM3UPOBATh U KPUTHIECKH OLEHUBATH HH(YOPMAIHIO O BIMSHHUH IIPOMBIILIEHHOCTH, CEIECKOTO
X034{CTBa, TPAaHCIIOPTA U JIp. HA COCTOSHUE OKPYKAIONIeH cpe/pl;

YMeTb OKa3bIBaTh IIEPBYIO MOMOIIB IIPH XUMIYECKIX OJKOTaX H OTPABICHHUSIX;

ITpuanMath yuacTre B 00CYKIEHUM MIPOOIEM XUMUUYECKOH U AKOJIOTHIECKOH HAPaBIEHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO IIO3UIIMIO 10 IIpoGiIeMe | Ipe/yIaraTb BO3MOXKHbIC ITyTH e€ PeIleHHs;

YcrHblit
0I1poc;

https://infourok.ru/
https://videouroki.net/
https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/

HWtoro no pazaeny:
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebi, popmsl
n/n U3y4YeHUsl | KOHTPOJs
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | Knaccudukanus 1 0 0 1.09 VYcrHbIl onpoc;
HEOPTraHMUYECKUX BEIIECTB U
UX HOMEHKJIaTypa

2. | Knaccudukarus 1 0 0 6.09 VYcTHBIN onpoc;
HEOPTraHMUYECKUX BEIIECTB U
WX HOMEHKJIaTypa

3. | Knaccudukarus 1 0 0 8.09 ITnceMeHHBIH
XUMHYCCKHUX PEaAKIUN 0 KOHTPOJIb,
pa3IMYHBIM OCHOBAHUSIM

4. | Knaccudukarus 1 0 0 13.09 VYcrHbIl onpoc;
XUMHAYECKHX PEAKIUH MO
Pa3IMYHBIM OCHOBAHUSAM

5. |I[onsTHE O CKOpPOCTH 1 0 0 15.09 YcTHBII onpoc;
XUMHAYECKON peaKIuu

6. |IloHsATHE O CKOPOCTH 1 0 0 20.09 | YcrHBI onpoc;
XMMHYECKON peaKiuu

7. | DnekTpoIMTHYECKAsI 1 0 0 22.09 [MuceMeHHbIIH
JUCCOLUAIUS KOHTPOJIb;

8. | OCHOBHbIC MOJIOKEHUS 1 0 0 27.09 YcTHBIN onpoc;
TEOPHUH AIIEKTPOIUTUIECKON
JTUCCOITHAITTT

9. | Xumuueckue cBO#CTBA 1 0 0 29.09 VYcrHbIl onpoc;
KHCIIOT KaK 3JISKTPOJIUTOB

10. | Xumuveckue CBONCTBA 1 0 0 4.10 TectupoBanue;
KHCIIOT KaK 3JIEKTPOJIUTOB

11. | Xumudeckue CBOHCTBA 1 0 0 6.10 YCTHBIN 0TIpoc;
OCHOBAaHMH KaKk
AJIEKTPOJIUTOB

12. | XumMuveckre CBOHCTBA 1 0 0 11.10 YcTHBII ompoc;
COJIEH KaK AIEKTPOIUTOB

13. | Xumuyeckue coiicTa 1 0 0 13.10 [MuceMeHHbI
COJIeH KaK AJIEKTPOJIUTOB KOHTPOJIb;

14. | ITonsitue o rugponuse comuei | 1 0 0 18.10 VYcTHBIN onpoc;




15.

[IpakTuyeckas pabora Nel.
Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4
0 TeMe:
"DNIeKTPOIUTHYECKAS
nuccouuanus’”

20.10

[IpakTnueckas
pabora;

16.

O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
TeMe: "XuMudeckue
peaKkuuu B pacTBOpax
3JEKTPOJIUTOB"

25.10

YcTHbIN onpoc;

17.

O06o061ieHue U
cHCTEMaTH3aInsI 3HaHUH 110
TeMe: "XuMudeckue
peakuu B pacTBOpax
3JEKTPOJIUTOB"

8.11

YcTHbIN onpoc;

18.

IToaroroBka Kk KOHTPOJIBHON
paboTe 1o Teme:
XHWMHMYECKHUE PEAKUU B
pacTBopax 3JIEKTPOJIUTOB"

10.11

VYceTHBIT onpoc;

19.

KonTponbnas padora Nel mo
Teme: "XumMuueckue
peakIuu B pacTBOpax
NEKTPOJIUTOB"

15.11

Kontponbnas
pabora;

20.

OOm1ast XxapakTepUCTHKA
HEMETaJIOB

17.11

VYceTHBIN onpoc;

21.

OOm1ast XxapaKTepUCTHKA
anemeHToB VIIA rpynms! -
raJoreHoB

2211

VYceTHBIT onpoc;

22,

CoeHEeHNn TAJIOTEHOB

2411

TI1ceMeHHbBIN
KOHTPOJIb;

23.

[IpaxTnueckast paborta Ne2
N3yueHne CBOMCTB CONSTHOMN
KHCIIOTBI

29.11

[IpakTrueckas
pabora;

24,

OO1m1ast XxapakTepUCTHKA
sseMeHTOB VIA rpynimsl -
xanbkoreHos. Cepa

1.12

YcTHBII onpoc;

25.

CepoBosiopos1 1 cyab(huabI

6.12

TTrceMeHHbBIN
KOHTPOJIb;

26.

Kucnoponnsie coenuuenus
cepsl

8.12

YcTHBIN onpoc;




27. | Tlpaktuueckas padorta Ne3 13.12 [IpakTnueckas
W3yuenne cBOMCTB cepHO pabora;
KHCIIOTHI

28. | O6mast xapaKTepUCTHKA 15.12 | YcTHBIi onpoc;
XUMHUYECKUX 3JIeMeHTOB VA
rpynmsl. A30T

29. | AmMmuak. Conu aMMOHUS 20.12 TectupoBanue;

30. | KucnopoiHbie CoeIMHEHUS 22.12 VYcTHBIN onpoc;
azoTa

31. | KucrnopoaHsie COeAMHEHUS 27.12 ITnceMeHHBIN
a3ora KOHTPOJIb;

32. | A30THast KACJIOTa U €€ COJIN 29.12 VYcrHbIl onpoc;

33. | Docdop u ero coenuHEHHS 10.01 TecTupoBanue;

34. | O0r11as xapakTepUCTHKA 12.01 VYcTHBIN onpoc;
anemeHToB |V A rpynms.

Yriepon

35. | KucnopoHbie coeiMHEHUS 17.01 YcTHBIN onpoc;
yriaepoja

36. |IIpaktuueckas pabora N4 19.01 | [IpakTuyeckas
[Tonyyenue yriaexkucnoro pabora;
ra3a v u3y4eHue ero
CBOMCTB

37. | YrneBoaopoasl 24.01 VYcrHbIl onpoc;

38. | Kucnopoacoaepkariie 26.01 YCTHBIN 0TIpoC;
OpTraHUYeCKHe COeTUHEHUS

39. | Kpemuuii u ero coeiMHEHUs 31.01 YcTHBIN onpoc;

40. | CunukatHast 2.02 [IucemenHbI
MIPOMBIIIITIEHHOCTh KOHTPOJIb;

41. | Ilony4yeHne HEMETAIIIIOB 7.02 VYcTHBIN onpoc;

42. | Tlony4yeHue BaKHEHIINX 9.02 IIncemenHbI
XUMHYECKHUX COCTUHEHHIMA KOHTPOJIb;
HEMETAIJIOB

43. | O6001IEHHE TI0 TEME 14.02 VYcTHbIl onpoc;
"Hemerannsl u ux
COECIMHEHUS "

44. | KonrponbHas pabora Ne2 16.02 KoHnTponbsHas
o Teme: HemeTanmsl u ux pabora;

COCIMHCHUA




45. | O0mas xapaKTepUCTHKA 21.02 VYcTHBIN onpoc;
METaJIOB

46. | Xumuueckue cBoiicTBa 28.02 [MuceMeHHbIi
METaJIOB KOHTPOJIb;

47. | O0miast XxapaKTepUCTHKA 1.03 YcTHBIN onpoc;
271eMEHTOB |A rpynimsl

48. | OO1mas xapaKTepuCTHKa 6.03 [TucrmMeHHbIi
351eMeHTOB |A rpynmnsl KOHTPOJIb;

49. | O61ast xapaKTepuCTHKA 13.03 VYeTHBII 0onpoc;
anemeHTOoB |lA rpyrmb

50. | O6mas xapakTepucTHKa 15.03 Tectuposanue;
aneMeHToB |IA Tpymnmnbl

51. | KecTkoCcTh BOIBI U CIIOCOOBI 20.03 YcTHBIN onpoc;
ee yCTpaHEHUs

52. | AmoMuHuit U ero 22.03 [MuceMeHHBIIH
COCMHEHUS KOHTPOJIb;

53. | Kene3o u ero coequHEHMS 3.04 YCTHBIN 0oTIpoc;

54. | enes3o u ero coequHEHHs 5.04 [TucbmenHbIi

KOHTPOJIb;

55. | [Ipaktuueckas padora NoS5 10.04 | I[IpakTuueckas
"N3y4yeHne KaueCTBEHHBIX paborta;
peakiuil Ha MOHBI Kene3a"

56. | Koppo3usi MeTamioB u 12.04 | YcTHbli onpoc;
CIIOCOOBI 3aIIUTHI OT Hee

57. | Metansl B IpUpoie. 17.04 VYceTHBIN onpoc;
[TonsaTHe 0 MeTaNITypruu

58. |TIpaktuueckas pabora Ne6 19.04 | IIpakTuyeckas
Pemenue paborta;
HKCHEPUMEHTAIbHBIX 3374
o reMe "Merasl"

59. | O6061eHNE 3HAHNM TTO TEME 24.04 VYcerHbll onpoc;
"Meramis"

60. | O0o01IEHNE 3HAHUM 110 TEME 26.04 YCTHBIN 0TIpoc;
"Meramib"

61. | KorrponbeHhas pabota Ne3 o 3.05 KouTtponbsHas
teme "MeTamibr" pabora;

62. | Xumust 1 okpysKaroas 8.05 YcTHBIN 01poc;

cpena




63. | IloBropenue: BemecTtBa 1 10.05 | YcrHbIil onpoc;

64. | [lopropenne: Xumuueckue |1 15.05 [MuceMeHHbIi
peakuuu KOHTPOJIB;

65. | [ToBropenue: OCHOBBI 1 17.05 VYcTHBIN onpoc;
HEOPraHUYECKON XUMUU

66. | IToBTopenue: OCHOBBI 1 22.05 | YcrHblil onpoc;
HEOPraHW4eCKOW XUMHHU

OBILEE KOJIMYECTBO 66
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 9 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

H.C.IlaBnoBa. KoHTpoibHBIE U CAMOCTOSITEIIBHBIC PAOOTHI IO XUMHUHU

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://infourok.ru/
https://videouroki.net/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

Tabmuupl: [Tepuonnueckas cucrema xumudeckux daementoB JI.M1.Menneneena
Tabnuna pactBopumocTu
DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHUS] METAILIIOB

OBOPYJOBAHME /1151 TPOBEJEHUSI JIABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

XWM.peakTHBbI, XUM. 000pynoBanue, xuM. [locyna.






