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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpaMmMa 1o XuMHuu JJ1 00y4aromuxcsl 8 KIIacCOB cOCTaBieHa Ha ocHOBe TpeboBaHui K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1er0 00pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOIO OOLIEro
o0pa3zoBaHMsl, ¢ YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpEOOBaHMI K pe3y/IbTaTaM OCBOCHHS
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
Pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUIIEBOH 1 KOJIOTMYECKON 0€30IacHOCTH, MPodIeM
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 YeJIOBEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI JIs IPpUOOpEeTEeH s 0OLIEKYIbTYPHOTO
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 SIBSIETCSI 0A30BBIM 110 OTHOILIEHUIO K CHUCTEME O0IIEro
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,
3aKJ1a/1bIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsiJ1a HA €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOJIHHUKOB.

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

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

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XUMH4YecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY TOCIIEI0BATEIBHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XUMUH, YICHHUS O CTPOCHUU aTOMa M XUMUYECKOH CBSI3H, MPECTaBICHUH 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOTIHSS (GYHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHO npuposl. Tem cambiM 0OecreunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpyxkaromuil Mup», «buonorus. 5—7 kiacce» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JEATETLHOCTH 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, 3HAHUH O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOMIOIEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCTIEPUMEHTA, COOTIOICHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

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

(dbopMUpOBaHNE UHTEIJICKTYaTIbHO PA3BUTOMN THYHOCTH, TOTOBOM K caMOOOPa30BaHHIO, COTPYAHUUYECTBY,
CaMOCTOSATEIILHOMY TIPUHSITHIO PEIICHHM, CIIOCOOHON aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSIM
KU3HH,

HANPaBIEHHOCTh 00YYEHHUS HA CHCTEMaTHYeCKOe MPUOOIICHNE YYaIUXCsl K CAMOCTOSITENTEHOM



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

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
NeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), IMEIOLIIX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

dopmupoBaHrEe YMEHHI OOBSICHATD U OLEHUBATH SIBICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUY 3HAHUN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

¢dopmupoBaHue Y 00yJarOmuUXCcs TYMAaHUCTHUECKUX OTHOIIECHUH, TOHUMaHUS IEHHOCTH XUMUYECKUX
3HaHUH I BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOro MOBEJACHUS B OBITY U TPYAOBOU JESITEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO( U U HANPaBICHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeka. Tena u BemectBa. GU3nyecKue CBOWCTBA BEIIECTB.
ArperatHoe coctosinue BemiecTB. [loHsTHE 0 MeToAaxX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK. YucTobie
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

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

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue 1 XUMUYECKHE ABJICHUA. XMMUUYECKas peakuus U €€ MPU3HAKUA. 3aKOH COXPaHEHHS MAaCChI
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMEHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu pabOoThI B JIAOOpaTOPUU U
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM; U3YUEHHE U ONHCaHuEe PUZUUECKUX CBOHUCTB
00pa31oB HEOPraHWMYECKHUX BEIIECTB; Ha0M0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbA, PACTHPAHHE
caxapa B CTYIKe, KHTIEHHE U KOHCHCAIIUs BOJbl) U XUMHUYECKUX (TOpEHUE CBEUH, MPOKATHUBAaHIE METHOM
MIPOBOJIOKH, B3aUMO/JICHICTBHE MeJla ¢ KUCIOTON) SIBIICHH, HAaOII0IeHUE U OITMCAaHUEe IPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuii (pa3siokeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoieicTBHE kese3a ¢ pactBopoM coiu meau(ll));
M3YYEHHE CIIOCOOOB pa3zesieHus: cMecei (C MOMOIIbI0 MarHuTa, pUILTPOBaHUE, BHIIAPHBAHHE,
JTUCTUIUISLMS, XpoMaTorpadus), IpoBeAeHHE OUUCTKH MOBAPEHHOI COJM; HaOII0ICHNUE U OIMCaHUE
Pe3yabTaTOB MPOBEJCHUS OTBITA, HIUTFOCTPHPYIOLIETO 3aKOH COXPAaHEHHS MacChl; CO3JaHne MO EIIeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupoie, GU3NYECKUE U XUMUYECKHe CBOMCTBA (peakiiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakuu, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib U MeTaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHHUE TApHUKOBOro 3(dekra, pazpylieHne
030HOBOT'O CIIOA.

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

KomnuectBo Beniectsa. Monb. MonsipHast Macca. 3akoH ABoraapo. MosspHblif 00bEM ra3os. Pacuérsl mo
XUMUYECKUM YPABHEHUSAM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEIIECTB B BoJie.MaccoBast 10715 BEIMIECTBA B paCTBOpPE. XUMHUYECKHE CBOMCTBA
BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YenoBeKa. KpyroBopoT BojbI B IPUPO/IE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmueckux coequaenuii. Oxcuapl. Knaccudukaims oKCHIOB: COIe00pa3yroIue

(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HoMeHkmarypa okCuaoB (MeXIyHapOHAs U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue oKCHIoB.

OcHoBanust. Knaccudukanys ocHOBaHUMN: MIENOYM U HEpACTBOpUMBIE OcHOBaHus. HoMmeHkaTypa
OCHOBaHUH (MeXAyHapoHas ¥ TpuBUaibHas). Ousnueckre u XMMUYECKHE CBOMCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYecKre U XMMUYECKUe CBOMCTBA KUCOT. Psan aktuBHOCcTH MeTauioB H. H. bekerosa. [lonyyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas ¥ TpuBuaibHas). Ousnueckre U XUMHUYECKHUE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBCHHOE OIPEICTICHUE COACPKAHMSI KUCIIOPOAa B BO3/IyXe; TOJTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHKe, PACIIO3HABAHUE U U3yYEHHE CBOMCTB BOIOPOIA
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIoieHne 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; Hccie10BaHUE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM JoJeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPUATIOB); OMPE/IEIEHHE PACTBOPOB KUCIIOT U HIENIOUeH C MOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
MHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCIIOT C METaJNIaMH, peaKIUii HeHTpanu3aluuy; NoJy4YeHue HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u [lepuoanyeckasi cucreMa xuMudeckux jiementon . U. MenaeseeBa.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX 3JICMCHTOB. HOH?ITI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IeoYHbIe U MIETOYHO3EMENbHBIE METAILIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yioT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanast u juimHHonepuoaHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3ndeckuil CMbICT TOPAIKOBOIO HOMEpa, HOMEPOB IIEpUOIa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxeHuro B [lepuoanueckoit cucreme . 1. Mennaeneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX BJICMCHTOB, MECTAJTINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 rpyiimam 1 nepuojam. 3HadeHue Hepﬂonnqecxoro 3aKOHa " Hepnonnqecxoﬁ
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU U IIPAKTUKH. I[ . Menneneer — y"IéHHﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'DIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/ILIaTCJ'IBHOCTL
XUMHUYECKHUX 3IeMEHTOB. MIoHHAs CBSA3b.

Crenens okuciaeHus. OKUCINTENFHO-BOCCTAHOBUTEIILHBIC pCaKkuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

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

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



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHP'I, TaK U HOHSITI/IFI, SABJIAOIMINXCA CUCTCMHBIMU JJISA
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

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

KIacCUpUKaIUs, TEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, MOJICITb,
SIBIICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BeTUYMHBI, EAMHUIIBI H3MEPEHUs, KOCMOC, TUIaHETHI, 3BE3/1b1, COTHITE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xuMuHu B 8 Ki1acce HAIPaBJIE€HO Ha JOCTHXKEHUE 00Yy4aroUIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PE3y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMHUU B €IUHCTBE y4eOHOM U BOCIUTATENbHON JiesiTenbHOCTH OpraHu3aliy B COOTBETCTBUM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBHJIAMH XU HOPMaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHUS, 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 3HAUYCHUSI XUMUYECKON HAYKU B )KH3HU COBPEMEHHOTO 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) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U NpaBujiax MCKJINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1EATEIbHOCTH MPH BBIIOJIHEHUU
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 IMMO3UMIIMHU HPABCTBCHHBIX U ITPABOBLIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTABIISIONIUX OCHOBY JIJISl 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 3HAHUI 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(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHA KYJIbTYPHI 310POBbs

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS TPAaBUJ O€30MaCHOCTH MPHU OOpAIEHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

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



pe3ylbTaTaM TPYIOBOU NESATEIBHOCTH, B TOM YKCJIE Ha OCHOBE MIPUMEHEHUS IIPEIMETHBIX 3HAHHH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHAEHOM IEATEILHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHUH; TOTOBHOCTh aIalITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, TOHUMAHUS [IEHHOCTH 3JI0POBOTO U O€30MacHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSITh 3HAHUS, TTOJTy4aeMbIC TIPH U3YUCHUH XUMUH, JIUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
rJI00aTBbHOTO XapaKTepa IKOJOTUISCKUX MPOOJIeM U IyTel X PelIeHUs] TOCPEICTBOM METOJOB XUMUM;

11) 9KOJIOTHYECKOTO MBIIUICHHSI, YMEHHSI PyKOBOJICTBOBATHCS UM B MTO3HABATENIbHON, KOMMYHHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
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 W3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO YUeOHOMH
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 JIOTUYCCKOT'O MBIIIUICHUA ITPHU OCBOCHUHA 3HAHUM: PaCKpbBIBATH 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/IKaI_[I/II/I XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peaKL{HfI; 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) YMCHUEM ITPUMCHSATH B IPOUCCCC MMO3HAHUA IMTOHATHA (Hpe)IMeTHLIe n MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKIIMu — MpHU PCIICHUU y‘-IC6HO-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, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUSA B U3YHACMBIX ITPOLECCAX U ABJICHUAX; NPCJIaraTb KPpUTCPUU IJIA
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/ITCpI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMbBIX CYXKICHH;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIACIOBAHHSI, COCTABIATh OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIOMYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U TO3HABATENbHBIX 33]a4 OMpe
-JIeJIEHHOTO THUIA; TPUOOpEeTEeHNE OMbITa B 001aCTH MCIIOJIb30BaHHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHuss UHPOPMALIUY U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

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

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATEILHOM U UCCIIEI0BATENbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpe/ieNIeHUEe KPUTEPHUEB 110 OIICHKE Ka4eCTBA BHITIOJTHEHHON PabOTHI  JIp.);

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIC CITOCOOBI pelieHUsT YI€OHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEATIOKEHHBIN aITOPUTM JAEUCTBUI NPU BBHINOTHEHUH 33JaHUM C yUYETOM MOIYyYeHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

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

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO CO/ICPKAHUsI, YCTAHOBIEHHOTO JaHHOM
MIPUMEPHON pabodeil mporpaMMoii, BEIJCNSIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielpUIECKUE TSl MPEIMETHON 00JaCTH «XUMHS», BUIBI ACSITEIIBHOCTH 10
MOJTYYEHUIO0 HOBOT'O 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPA30BAHHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIA: aTOM, MOJICKYJIa, XUMHUYCCKHUI 3JIEMEHT, MPOCTOEC
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, peaKIIui 0OMeHa, SK30- M SIHI0TEPMHUECKHUE
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 MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTEPH30BaTh Ta0IM4HYyI0 popmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: 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) xnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOJITBEPIK/1asi ONMCAHKUE TIPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKITHIA;

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

9) gwiuucasIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO H MOJIIPHYIO MacCChl BEILIECTB; MACCOBYO JIOIHO
XHUMHYECKOT0 3JIEMEHTA 110 (OPMYJIe COSAMHEHHS; MACCOBYIO JIONIIO BEIIECTBA B PACTBOPE; TPOBOJIUTH
pacuéThl MO0 YpaBHEHUIO XUMUYECKOUN PEaKIny;

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

11) crnedosams nipaBUIaM MOIB30BAHNS XUMUYIECKOH MMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, a TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYECHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPO/Ia U KUCIOPOIa),
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

Pasnuuath yncThIE BEIECTBA U CMECH; ONHOPO/HBIE U
HEOIHOPOIHBIE CMECH;

Pasnnuats du3nyeckue U XUMHYECKHE SIBICHHS;

OnpenensTs NPU3HAKH XUMIYIECKHX PeakIuil H yCIOBHS HX
IPOTEKaHMS,

CrieoBath IpaBUiIaM I10JIb30BAHHS XHMHUIECKOH MOCYNO 1
11ab0paTOPHBIM 000PYJOBAHKEM, a TAKXKE MPaBUIIaM 0OPAILCHHS C
XUMHUYECKIMH BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSIMU 110
BBIITOJTHEHHIO IPAKTHIECKUX padoT;

IInannpoBaTh ¥ NPOBOAUTE XUMIIECKUH IKCIICPUMEHT 10
U3Y4YEHUIO U OIHCAHUIO (PH3MIECKHX CBOKHCTB BEIIECTB, CIIOCOO0B
paszieIeHus cMecel BEIEeCTB;

Hcnonp30Bath Npy BHINOJHEHUH YUeOHbIX 3a/JaHUI U B IIpoLiecce
HCCIIe10BAaTeNbCKON AeATeIbHOCTU HayYHO-TIOMY IIPHYIO
JUTEpaTypy XUMUUECKOTO COAEPIKaHUs, CIIPABOUHBIC MaTePHAIbI,
pecypesl MnTeprera;

BericTpanBaTh pa3BEpHyThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOit

Ha HHGOPMAIUIO H3 y4eOHUKA U CIIPABOYHBIX MATE€PHUAJIOB, TPAMOTHO

HCTIOIb30BATh U3yYCHHbIH MOHATUHHBIN annapaT Kypca XUMUH;

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnnvecTBo yacon Jara Buasl nesiTebHOCTH Buapl, popmbl | DiekTponnble (HdpoBbie) 00pazoBaTesIbHbIE
n/m | IporpaMmsbl H3y4YeHHs KOHTPOJIsA pecypchbl
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE
padoTsl padoTsl

Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1, | Xumus — BaxHas 06.1acTh 5 0 2 01.09.2022 | PackpbIBaTh CMBICI H3y4aeMbIX [OHSTHIA, Verneiii onpoc; | http://school-collection.edu.ru

€CTeCTBO3HAHMS W MPAaKTHYeCKOi 20.09.2022 | PackpbiBaTh poNIb XHMUU B IPUPOJE U XKHU3HM YesIoBeKa, e cBs3b ¢ | [IpakTudeckas https://education.yandex.ru/main/

JeSITEILHOCTH eJI0BeKa JPYTHMH HayKaMH; pabota; https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html




1.2. | BemecrBa 15 1
1 XHMHYECKHEe PeaKuu

21.09.2022
12.11.2022

[IprMeHSATh eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUSA (B TOM YHCIIE
HaOJTI0/ICHNE, MOJIC/IMPOBAHNE, SKCIICPUMEHT) H OCHOBHBIE
OIepaLMK MBICIIUTEIBHON JIEATENbHOCTH (CpaBHEHHE,
KJIacCH(pUKAIM) UL H3YYCHHS BELIECTB M XUMHYECKUX PeaKIuii;
PackpbIBaTh CMBICT H3y4aeMbIX HOHSTHIT H 3aKOHOB U IIPUMEHSTh
9TH IOHSATHS TIPU ONUCAHHUY CBOMCTB BEIECTB U HX IIPEBPAIICHHUII;
PaznuyaTh u3mdeckue 1 XUMUYECKHE SIBICHUS, OOBICHITD HX
CYIIHOCTB € TOYKU 3PSHHS aTOMHO-MOJIEKYJIIPHOTO YUEHNUS;
OnpenensTs MpU3HAKH XUMIIECKUX PeaKIHii, yCIOBUS HX
IPOTEKAHMS,;

OOBSICHATD CYIHOCTb (PU3UUECKUX U XMMHUUECKUX SBICHUH C TOUKU
3peHHs aTOMHO-MOJIEKYIIPHOTO YUCHHUS;

KrnaccudumpoBaTs XUMHIECKHE PEAKIHH (10 YUCILY H COCTaBY
pearupyromux 1 00pa3yroIHUXCs BEIIECTB);

CocraBiatb GOpMyIIBl ONHAPHBIX BEIECTB IO BAJICHTHOCTH
ONpeeNATh BANICHTHOCTH 110 (JOPMyJIaM BEIIECTB;

PaccraBnsaTh KO3(GULHCHTH B YPAaBHEHHAX XUMHUECKUX PEaKIIHil;
Crie1oBaTh MpaBUIIaM MOJIb30BAHUs XUMUYECKOH MOCYI0M 1
11ab0paTOPHBIM 000PYJOBAHUEM, A TAKXKE IIPABUIIaM OOpAILEHHS C
BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKIUSMH 10 BBIMOIHEHHIO
71a00PaTOPHBIX XUMUYECKHX OIBITOB;

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B IpoLiecce
HCCIIEI0BATEIIBCKON ASATEIbHOCTH HAYYHO- IO IPHYIO
JIUTEpaTypy XUMHYECKOTO COACPIKAHMUS, CIPABOYHBIC MATCPUAIIbI,
pecypcsl HTepHETA;

BsicTpanBath pa3BEpHYThIC TMCHMEHHBIC H YCTHBIC OTBETHI C
omopoii Ha HHPOPMAIIHIO U3 YIeOHUKA U CIPABOYHBIX MAaTEPHAIIOB,
TPaMOTHO UCIOJB30BATh N3yYEHHbI MOHATHITHBIN anmapat Kypca
XUMHUH;

YcrHslit onpoc;
ITucemenHBIH
KOHTPOJIb;
KontponbsHas
paborta;

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html

Hroro o pazneny 20

Paznen 2. Baxkneiimue NpPeACTABUTE/IH HEOPraHUYECKUX BelIeCTB




2.1. | Bo3nyx. Kuciopoa. Ilousitue 06 13.11.2022 | PackpsIBaTh CMBICI H3y4aeMbIX HOHSTHI U IPUMEHSTH 3TH IOHATHS | YcTHbIA onpoc; | http://school-collection.edu.ru
OKCHIAX 27.11.2022 | npu onucaHUM CBOMCTB BELIECTB M UX IPEBPALLICHHIA; ITrchMEHHBIIT https://education.yandex.ru/main/

XapakTepr30BaTh (OIKCHIBATH) COCTAB BO3yXa, PU3MUECKHE M XU | KOHTPOIIb; https://www.yaklass.ru/
-MHYECKHE CBOICTBA KHCIOPOAA, CIIOCOOBI eT0 MOTyIeHH S, [IpakTiyeckas https://foxford.ru/
NIPMMEHEHHE ¥ 3HAYEHUE B IPUPOJIE M KU3HH YEIOBEKA; pabora; https://videouroki.net/video/himiya
CpaBHUBATH PEAKIIMM TOPEHHS U MEIEHHOTO OKHCIICHHUS; CaMOOlIEHKa C https://www.virtualacademy.ru/videouroki/himiya/
CoGupath pubOPHI 1A TI0TyYEHHs KUCI0POa (BBITECHEHHEM BOJIbI | UCIIOIb30BAHUEM( http://artur.school370031.edusite.ru/p19aal.html
u Bogﬂyxa); OLIEHOYHOT 0
PacriozHaBath ONBITHBIM IYTEM KHCIIOPOJL; JIACTan;
Vcnonb30BaTh XUMHYECKYIO CHMBOJIHKY JUIsL COCTaBICHHS (OpMyIT
BEILIECTB, MOJICKYJIAPHBIX yPAaBHEHHH XMMHYECKHX PEAKLMH C
y4acTHEM KHCIOPOJa;
OOBACHSTH CYIIHOCTD SKOJIOTHIECKUX IPOOIEM, CBSI3aHHEIX C
3arpsi3HCHIEM BO3/yXa;
CrnienoBath npaBuiIaM 6e30macHoi paboThI B 1ab0paTOpUH IpH
HCIIOJIE30BAHUH XHMHUYECKOM T0CY bl H 000PYIOBAHNs, & TaKXKe
IIpaBHIaM OOpALICHIS ¢ TOPIOYNMH BELICCTBAMH B OBITY;
TaHUpOBATh M OCYIIECTBIIATH HA IPAKTHKE XIMITUICCKIE
9KCIIEPHMEHTBI, [IPOBOJHTH HAOIFOICHNS, AETaTh BBIBOJBI 110
pe3yJIbTaTaM SKCIePHMEHTa;
Y4acTBOBaTh B COBMECTHOI paboTe B rpyrie;
Vcrons30Bath P BBITONHCHIH yIeOHBIX 3a1aHHi U B IIpoLecce
HCCIIE/IOBATENBCKON AESTEIbHOCTH HAyYHO-[IONYIISPHYIO
JIUTEPATYPY XUMHYECKOTO COIEPIKAHHSI, CIIPABOYHBIE MATEPUAIIbI,
pecypcsl UHTEpHETA,
BoicTpanBath pa3BEPHYTHIE THCbMEHHbIC H YCTHBIE OTBETHI €
0nopoii Ha HHMOPMALIHMIO U3 YUeOHNKA U CIIPABOYHBIX MATEPHAIIOB,
TPaMOTHO MCIOJIb30BaTh U3yUeHHBI MOHATHIHBIN anmapar Kypca
NXIANTATL®

2.2. | Bomopon. 28.11.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHII M IPUMEHSTh 3TU MOHATHs | YerHbIiA onpoc; | http://school-collection.edu.ru

IonsiTHE 0 KHCIOTAX H COJISAX 08.12.2022 | npu ommcaHUM CBOMCTB BEIIECTB M UX IIPEBPALICHHI; ITicbMeHHBII https://education.yandex.ru/main/

XapakTepu30BaTh (ONKCHIBATE) (PU3NYECKHE M XUMUYECKHE KOHTpOJIb; https://www.yaklass.ru/
CBOIICTBA BOJIOPO/IA, CIIOCOOBI €T0 TOyYeHH s, TIPUMEHEHNE; ITpakTnyeckas https://foxford.ru/
Cobupats prOOp JUTst MOy IeHHS BOLOPO/Ia; pabora; https://videouroki.net/video/himiya
Hcnonb30BaTh XUMUYECKYHO CHMBOIIMKY Juts cocTaBienust gpopmyn | Camoonenka ¢ https://www.virtualacademy.ru/videouroki/himiya/
BEIL[ECTB, MOJICKYJISIPHBIX YPAaBHEHHI XUMUYECKUX PEAKIIHIT C ucronb3oBanuemM«| http://artur.school370031.edusite.ru/p19aal.html
y4acTHEM BOIOPOAa; OLeHOYHOTO0
CrnezroBath nmpaBuiiaM 0€3011acHOI paboThI B TaOOPaTOPHH MPH JINCTay;

UCIIOIB30BAaHIN XUMHIECKOH OCYBI K 000PYIOBAHUS, a TAKXKe
IpaBHIaM OOpaIIeHNs C TOPIOYMMH BEIIECTBAMH B OBITY;
[InanupoBaTh U OCYIIECTBILATE HA IIPAKTHKE XUMUYECKUE
9KCIIEPHMEHTHI, IPOBOAUTH HAOMIOACHHUS, JENaTh BEIBOBI 10
pe3yJbTaTaM SKCIEPHMEHTa;

VYy4acTBOBaTh B COBMECTHOM padoTe B IpyIIIe;




2.3. | KosimuecTBeHHbIE OTHOIIEHHS B 09.12.2022 | PackpbIBaTh CMBICT H3y4YaeMbIX HOHSTHIl H IPUMEHATB ITH VYerusiit onpoc; | http://school-collection.edu.ru
XUMHH 25.12.2022 | moHsTHS, & TAKIKE H3YUCHHBIE 3aKOHBI H TEOPHUH JUIS PELICHNUS [TnceMeHHBIH https://education.yandex.ru/main/
pacuéTHbIX 3a/1au; KOHTPOJIb; https://www.yaklass.ru/
BbI4HCIATE MOJSIPHYIO MAacCy BELIECTB; KOJHYECTBO BELIECTBA, CamoorneHka ¢ https://foxford.ru/
00BEM raza, Maccy BeIeCTBa; ucronb3oBanueM«| https://videouroki.net/video/himiya
TIpoBOAUTH PACUETHI 110 YPABHEHUSM XUMHYECKHX PEAKLIHA: OLeHOYHOTO https://www.virtualacademy.ru/videouroki/himiya/
KOJNMYECTBA, 00hEMa, MACCHI BENIECTBA I10 H3BECTHOMY KOJHYECTBY, | JUCTa», http://artur.school370031.edusite.ru/p19aal.html
00BEMY, Macce peareHTOB WK MPOLYKTOB PEaKLHH;
BelcTpanBaTh pa3sBEPHYThIE MMCHMEHHBIE U YCTHBIE OTBETHI C
0ropoii Ha HHPOPMALIHIO U3 yIeOHUKA U CIPABOYHBIX MATEPUATIOB,
IPaMOTHO KCTIOJIB30BATh U3YYEHHbI MOHATHIHBIN annapar Kypca
XHMHH;
2.4. | Bona. PactBopsl. [TousiTie 06 26.12.2022 | PackpsIBaTh CMBICH H3y4aeMbIX HOHSTHI M IPUMEHSTH 3TH IOHATHA | YCTHBIHA onpoc; | http://school-collection.edu.ru
OCHOBaHMSIX 19.01.2023 | npu onMcaHuK CBOKCTB BEMIECTB M UX MPEBPAIICHHIA; ITnceMeHHBIH https://education.yandex.ru/main/
XapakTepr30BaTh (GH3MIECKUE U XMMHYECKUE CBOICTBA BOJBI, €& KOHTPOJIb; https://www.yaklass.ru/
POJIb KaK PacTBOPHTEIS B IIPUPOIHBIX IIPOLIECCax; I[IpakTuyeckas https://foxford.ru/
CocTaBsATh ypaBHEHUSI XHMUYECKUX PEAKLHil C y4aCTHEM BOJIbI; pabora; https://videouroki.net/video/himiya

OOBACHATb CYLIHOCTB SKOJIOTUYECKHX MPOOIIEM, CBI3AHHBIX C
3arpsi3HEHHUEM IIPUPOHBIX BOJ, CIIOCOOBI OUHCTKH BOJIBI OT
HpUMecei, Mepbl 110 OXpaHe BOJ OT 3arpsI3HEHMUS;

[1naHupoBaTh U OCYIIECTBILATh HA IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBI, IIPOBOIUTH HAOMIOACHNUS, IeIaTh BEIBOBI T10
pe3yJbTaTaM dKCIEPHMEHTa;

CrnienoBath npasuiiam 0e30macHoil paboTsl B 1abopaTopuu npu
HUCIOJIb30BaHIU XUMHYECKOH MOCY Bl U 000PYI0BAHUS;
IIpoBoauTH BHMKCIEHHS C IPUMEHEHHEM IOHATHS «MAaccoBast JOJIs
BEIIECTBA B PACTBOPEY;

Vcnonb30BaTh IpH BBIIOIHEHNHN yIeOHBIX 3a/IaHAH U B Iporiecce
HCCIIEI0BATENECKON eI TEIBHOCTH HayJHO-TIOIYJIIPHYIO
JIATEPaTypy XUMUYECKOTO COACPIKaHNUs, CIIPABOYHBIE MaTepHAIbI,
pecypchl IHTEpHeTA:

https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html




2.5. | OcHoBHbIE KiIACCHI 14 20.01.2023 | Knaccu¢uuupoBaTh H3ydaeMble BELIECTBA [0 COCTABY U Verusiii onpoc; | http://school-collection.edu.ru
HeOpraHH4ecKux 17.03.2023 | cpoiicTBam; [uceMeHHBIH https://education.yandex.ru/main/
COeIMHeHH i CocraBusith HOPMyJIbI OKCHIOB, KHCIIOT, OCHOBAHHIA, COJIEH U KOHTPOJIb; https://www.yaklass.ru/

Ha3bIBATh HX M0 MEXIYHAPOAHOH HOMEHKIIATYPE; KontposnpHas https://foxford.ru/
[IporHO3MpOBATh CBOWCTBA BEIIECTB Ha OCHOBE OOTINX pabora; https://videouroki.net/video/himiya
XHMHYCECKIX CBOICTB H3y4CHHBIX KIIACCOB/TPYII BEIIECTB, K IpaxTHyeckas https://www.virtualacademy.ru/videouroki/himiya/
KOTOPBIM OHH OTHOCSITCS, pabora; http://artur.school370031.edusite.ru/p19aal.html
CocTaBIATb MOJIKYIISIPHBIE YPAaBHEHHUS PEaKIHi, CamooleHKa ¢
WLTIOCTPUPYIOIMX XUMIYECKUE CBOHCTBA U CIIOCOOBI MOy YeHHUs HCIIOJIb30BAHNEMY
BEIECTB U3YYCHHBIX KJIACCOB/TPYIII, & TAKKE TIOTBEPK JAIOIIHUX Onenounoro
TEHETHUYECKYI0 B3aMMOCBSI3b MEXKIY HUMH. ; JIACTan;
[Ipou3BOAUTH BEYUCICHHS [0 YPABHEHUSAM XHMUYECKUX PeaKIHii;
[I1aHpOBaTh M OCYIIECTBIATH Ha IPAKTUKE XUMHIECKHE
9KCIIEPHMEHTHI, IPOBOAUTH HAOIIOACHHUS, JeIaTh BEIBOJBI I10
pe3yJibTaTaM dKCIEePHMEHTa;
CrenoBath npasuiiam 0e30macHoil paboTsl B 1abopaTopuu npu
UCIOJIb30BaHIN XUMHYECKOH MOCY bl U 000PYI0OBAHUS;
Hcnonp30Bath Npy BHINOJHEHNH YUeOHBIX 3aJaHUH 1 B IpoLiecce
HCCIIe10BAaTeNbCKON NeTENIbHOCTH HayYHO-TIOYIIPHYIO
JIUTEpaTypy XUMUUECKOTO COIEPIKaHUs, CIIPABOUHBIC MATePHAIIbI,
pecypcsl UHTEpHETA,
BsicTpanBath pa3BEpHyThIE MUCbMEHHBIE H YCTHbIE OTBETHI C OIIOPOi
Ha HH(OPMALHIO U3 y4eOHNKA U CIIPABOYHBIX MATEPUANIOB, TPAMOTHO
UCIIOJIb30BATh U3y4YEHHbIH MOHATHHHBIN anmapaT Kypca XUMUHY;
Hroro no pazaeny 30

Paznen 3. Ilepnoanyeckuii 3axon u Ileproguyeckas cucrema XuMuyeckux yiementos JI. . Menneneesa.
Crtpoenne aToMoB. XuMHYeCKas CBsA3b. OKHCIHTEILHO-BOCCTAHOBHTE/ILHbIC PeAKIHT




3.1. | llepuoauveckuii 3aK0H U
Iepuoguyeckas cucrema
XHMHYECKHX 3J1eMeHTOB

. U. Menpeneesa. Ctpoenune
aToma

18.03.2023
19.04.2023

PackpbIBaTh CMBICI NIEPHOANYECKOTO 3aKOHA;

TToHnMaTh CYIECTBOBAHNE EPUOINYECKON 3aBHCUMOCTH CBOCTB
XUMMYECKHX IEMEHTOB (M3MEHEHHE PA/I1yCOB aTOMOB U
3JIEKTPOOTPHLIATEIBHOCTH) M MX COCAUHCHHIA OT MOJIOXKECHHUS B I1e
-pHOHYECKOH CHCTEME H CTPOSHHS aTOMa;

VcraHaBIMBaTh CBSI3b MEK/IY MOJOXKCHAEM JJIEMEHTA B
HEPUOMYECKOH CHCTEME M CTPOCHHEM €ro aToMa (COCTaB H 3apsij
szpa, odliee YHCIIO0 AEKTPOHOB H pacIpeieNieHne HX 10
9JIEKTPOHHBIM CIIOSIM);

IIporHo3upoBaTh XapakTep U3MEHEHHS CBOWCTB 3JIEMEHTOB M X
COEAMHEHHUH 110 IpymmaM i neprofaM [lepronmdeckoil cucTeMsr;
XapakTepu30BaTh XMMHYECKUE HIIEMEHTHI IIEPBBIX TPEX NEPHOIOB,
KaJusl, KaJabIus 110 uX nonoxenuio B [Teprnoanyeckoii cucreme /1.
. Menpneneesa;

CrnienoBath npaBuiIaM 6e301acHON paboThI B TaOOpaTOpUH IIPH
HCIIOJIb30BAHUH XUMUYECKO#T IOCY/IbI U 000pyH0BaHHS;

BeicTpanBaTh pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha HH(OPMALHIO U3 y4eOHNKA U CIIPABOYHBIX MATEPUANIOB, TPAMOTHO

UCIIOIB30BaTh N3y4YeHHBII IIOHATUHHEI anmapar Kypca XUMUY;
Vcnonb30BaTh IPH BHITOIHEHNN yIeOHBIX 3aJaHIUH TEKCTHI
yueOHUKa, cripaBoyHble MaTepuaisl ([leproauueckyto cuctemy
XUMHYECKUX dneMenToB JI. Y. Menzeneesa, Tabiuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHHUHU U COJIEH B BOJIE,
IEKTPOXUMHIECKHII PsiJ| HANIPsDKEHUH METalIoB);
Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B IpoLiecce
HCCIIEI0BATENECKON eI TEIBHOCTH HayJHO-TIOIYJIIPHYIO
JUTEpaTypy XUMUUECKOTO COAEPIKaHuUs, CIIPABOUHBIC MaTePHAIbI,
pecypesl MnTepuera;

YcrHslit onpoc;
ITuceMeHHsbIH
KOHTPOJIb;
CaMoolIeHKa C
UCIIOJIB30BAHUEM
OLIEHOYHOI 0
JIHCTaY,

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html

3.2. | XumMuueckas CBSA3b.
OKHCJIUTETBHO-
BOCCTAHOBHTEJIbHBIE PeAKIHH

20.04.2023
28.05.2023

PackpsIBaTh CMBICT H3y4YaeMbIX TOHATHIA;

OnpenensaTs BUJ XUMUUECKOH CBS3H B COETMHEHUH;
OnpenensTh CTeNeHb OKUCICHHST XUMHIECKOT0 dIIEMEeHTa 0
(hopmyJie ero CoeMHEHNs;

Omnpenensrh 371eMeHT (BEIIEeCTBO) — OKUCIUTEINb U HJIEMEHT
(BeIecTBO) — BOCCTAHOBUTEb,

OOBSICHATB CYIIHOCTh IPOLIECCOB OKUCIEHHUS ¥ BOCCTAHOBICHUS;
CocTaBIATh YNEKTPOHHBIH OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX U
IPUHATHIX IIEKTPOHOB;

CocCTaBIATh YpaBHEHHE OKHCINTEIEHO-BOCCTAHOBUTEIBHOM
PeaKIuH;

Vcnonb30BaTh PH BHIOIHEHNN YIeOHBIX 3aJaHUH TEKCTHI
y4eOHHKa, CIPABOYHBIE MaTepHaIbl (EPHOANYECKYIO CHCTEMY
XUMHYECKUX dneMenToB JI. Y. Menzeneesa, Tabmuiy
PacTBOPUMOCTH KHCIIOT, OCHOBAHUIA U coJIei B BoJiE,
9NEKTPOXUMHUUECKHH PSJl HATIPSHKCHUH METAJIOB);

VYeruslii onpoc;
[MucbmenubIit
KOHTPOJIb;
CamooI1ieHKa ¢
HCTIOIb30BAHUEMK
OreHOYHOTO
JTHCTaY,

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html

Htoro no pazaeny:

15

PesepBHoe BpeMst

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
I'apa H,H. Xumus. 3agaqauk ¢ moMomHUKOM. 8-9 kiaccel: yued. mocodue st o0meoopas. opranu3anuii /
H.H. T'apa, H.W, I'apOyceBa. — 6- e uzn. — M.: I[Ipocsemenue, 2016. — 95 c.

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

)ITocobue nns nenarora: Pynsuruc I'.E. Xumus. 8 kinacc : y4e0. ans obmieo6pazosar. opranu3zaiuii /I.E.
Pymzutuc, @.I'. ®enpaman. — 6 — e uza. — M.: Ilpocemienue, 2018. —207c¢.:m.

2) Papeuxuii A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. /Ilunakruaeckuii MmaTepual o XuMuu s 8-9
KJIaccoB: rocobue s yuurens. — M.: [Ipocsemenue, 2018. — 80 c.

3) I'apa H,H. Xumusi. «3amaunuk ¢ MOMOITHUKOMY. 8-9 Kimacchl: yueb. mocobue /ist oomeoopas.
opranuzanuii / H.H. I'apa, H.U, I'apGycera. — 6- e u31. — M.: [Ipocsemenne, 2016. — 95 c.

4) Ps60B M.A. CO0opHUK 3a7a4 U ynpakHeHui no xumuu. 8-9 knaccel. K yuebnukam I'.E. Pynzurtuca, @.I'.
®enpamana. — M.:IIpocsemenue, 2019. — 336 c.

5) I'apa H.H. Xumus. Ypoku: 8 ki / H.H. I'apa.- M. IIpocBemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas xosutekiust udpoBbix o0pasoBaTeabHbIx pecypcos http://school-collection.edu.ru

[TopTan ¢pyHAaMEHTATFHOTO XUMUYECKOTO 00pa3oBanus Poccuu:

http://www.chemnet.ru

«X¥MMHS ¥ KHU3Hb» — CalUT Hay4HO-NIOMYJIsIpHOTO KypHana https://rosuchebnik.ru/material/eor-po-khimii/
CripaBOYHUK XMMHKA — KpaTKas XUMUYecKasi SHIUKIONEeAUs, IEpUoAnYecKas Tabauia u CBOMCTBa
XMMHYECKHX 3JIEMEHTOB, CBOMCTBA JIparolieHHbIX MuHepasioB. https://rosuchebnik.ru/material/eor-po-khimii/
Ownaiin —tikona «Doxcdopa» https://[foxford.ru/wiki

[Mopran «Xumyis.comy https://www.sites.google.com/site/himulacom/

[IkonbHUKAaM O XUMHUH: CalliT XumMHuuyeckoro ¢paxkynsrera Antl'yY
http://www.chem.asu.ru/abiturhttps://education.yandex.ru/main/

https://www.yaklass.ru/

https://foxford.ru/

https://videouroki.net/video/himiya

https://www.virtualacademy.ru/videouroki/himiya/

http://artur.school370031.edusite.ru/p19aal.html



https://www.sites.google.com/site/himulacom/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

Monenu KpucTallInyecKuX pemeTok: rpadut, anmas, GpysuiepeH, XJI0puaa HaTpus, YIIEKUCIIOro ra3a, MeIu.
Tabnuupb:

Tabnuibl 0 HEOPTAHUYECKOM XUMUU:
1.KoBaneHnTHas cBA3b

2. [IpumeHneHnue MoBapeHHOM CONU

3. Cucrtema rajJlbBaHM4ECKOr0 JIEMEHTA

4. CtpoeHue aToMa U NEPUOANYECKUIN 3aKOH

5. PacnpocTpaH€HHOCTh XUMHUECKHUX 3JIEMEHTOB

6. MonHas cBs3b

7. CooTHOLIEHHE MEX/Ty PA3TUYHBIMU TUITAMUA XUMHUYECKOM CBSI3U
8. JTabopaTopHOoe 000pyOBaHKE U O0pAIICHUE C HUM
9.CxeMa pacTBOPEHHUS U ANIEKTPOIUTUUECKON AUCCOIUAIIH
10.91€eKTpOonpOBOAHOCTH PACTBOPOB

11. 3amura ot KOppo3un

12. Ctpykrypa cepbl

13. IIpou3BOACTBO CEPHOM KUCTOTHI

14. A30T — ocHOBa 3emiieenus

15. CHuxeHue coep:kaHus HUTPATOB B OBOIIAX

16. Xpanenue u repepadboTKa ¢/X MpOayKIUN

17. Ilpumenenue coibl

19. Ilpumenenue xJjiopa

20. IlpumeHeHnne amMmmuaxa

21. [IpuMeHeHne a30THOM KUCIIOTHI

22. IlpuMeHeHue e1Koro HaTpa

23. XuMHs B CEIbCKOM XO35ICTBE

Tabnuiip! M0 OPraHUYeCKON XUMUU

. Meran

. CiupThI U aJIbICTUIBI

. CTpoeHue aToma yriepoaa

. Auetunen

. benszon

. DTHIIeH

. [IponykTel mepepabOTKK KAMEHHOTO YISt

. IIpoiyKTBI CHHTE3a Ha OCHOBE 3THJICHA

O© 00 3 &N \Li A W N =

. IlponyxTsl mepepaboTKu HEPTH
10. IIpoayKkThl IEpepabOTKU TPEBECUHBI

VY4eOHble KOJIIEKIUH:

1. YyryH u crans - 2 T

2. ATOMUHUH - 2 1T

3. Tonnuso - 4wt

4. Munepainsl 1 ropHbIE TOPOAsI -14 mT



5. Ilone3Hble HCKOMaeMbIe - 3 T

6. MeTajutbl ¥ CIUIaBBI -2 IIT

7. Ilnactmaccer -3 mr

8. CTeKII0 1 M3IeNHs U3 CTeKIa- 41T
9. Meramibsl — 2 T

10. Kayuyk — 2 wr

11. 'paHUT U COCTaBHBIEC YACTU — 21T
12. Hedptp — 11 mT

13. MusnepanbHble ya100peHus 4 1wt
14. BonokHa 2 1t

15. llkxana TBepaOCTH — 4 1T

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIUIA

KomneroTep

Monutop

WHTepakTBHAs JOCKA

IIpoexrop

Cron 1151 IEMOHCTpAlLMHU OIBITOB
Cron yuurens

Cromnbl yyeHHYECKHE

Crynbs yueHH4YecKue

Cron nabopaTopHbIit

BriTsxHOM mKad

[Tpubops! 1 060pynOBaHME:

1.ITpuGop 1t HITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XMM. peakLuil OT ycinoBuid — 1 1T
2. [TpuGop It OKUCIICHHUS CIUPTA HAJl MEIHBIM KaTaau3aTopoM | mT

. ITpuGop 11 ONBITOB C ANEKTPUUECKUM TOKOM JEMOHCTPALMOHHBIA — 1 1T

. llTaTuB nabopaTopHslii - 15 mwT

. JlenuTenbHas BOPOHKA — 2 11T

. ITpubop 1 MITIOCTpaIK 3aKOHA COXPAHEHUs Macchl BemecTs - 10 mT

. [IpuGop 114 mosnyuenus ra3os -15 mr

. Becsl anexTponHsle -1 mT

O 00 9 N Lt AW

. XuMmudeckas nocyja: Koia0bl, XMMHUYECKHI cTakaH, MepHBIN HUINHAP, papdopoBas nocyaa, MImaTesiu,
CIIMPTOBKH, JEprKaTeNu, MPOOUPKU, TPOOKH, BOPOHKH, (PUIBTpOBabHAs OyMara, MUIeTKu

XUMHUYECKHE PEaKTUBBI:

Ha6op Ne 1 HO Kucnotsr

Ha6op Ne 2 HO Kucnotst

Ha6op Ne3 T'mapoxcuast

Ha6op Ne 11 HO Conu. KapGonats!
Ha6opNe 12 HO Conu. @ocdatel. Cunukarbl
Ha6op Ne 14 BC CynbgaTtsl, cynb(uThI
Ha6op Ne 19 BC Coenunenus maprasia



Ha6opNe 16 BC Metamibl, OKCHTBI
Ha6op Ne 13 BC l"asorenu st

Ha6op Ne 17 BC Hutpatst

Ha6op Ne 8 OC I'anorenst

Ha6op 18 H MusnepanbsHbie ynoOpeHus
WNHpukaTopsl

Ha6op24 HO Matepuainsl



MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUICKON ®EJEPALIMHA

MuaHCcTEpCTBO 00pa30BaHus, HAYKH U MOJOAEKHON noautuku Hinkeroponckoit obmactu

MyHunumnaipHOe o0pa3zoBaHue roOpoaCKol okpyr ropon Hikamii HoBropon

MAOY «lllkoma Ne 55»
YTBEPXJAEHO
HAupextop
74 /
7% 77 . BonoubsHoBa
ITpuka3 Ne351-0
ot "31" aBrycra 2022 r.
PABOYAS ITPOI'PAMMA

(ID 1213231)

y4eOHOTO MpeaMeTa
«XumMus»

i 9 Kacca OCHOBHOTO 00IIero oopa3oBaHus
Ha 2022-2023 yueOHbIil roq

Cocrasutens: KyBaesa Exatepuna AnekcannpoBHa
YUUTEIIb XUMHNU

Hwxnauit Hosropon 2022



IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma no xuMuu Juist o0yuaromuxcs 9 kjacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npeacTaBiaeHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOLIEro
00pa3oBaHusL, C yUETOM paclpeAerIEHHbIX M0 KIaccaM IPOBEPAEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJCTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMUH, a TaKKe Ha OCHOBE [IpumMepHON IporpaMMel
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus U ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa30BaTeNIbHBIX Opranu3anusx Poccuiickoit
®enepanyy, pealu3yolMX OCHOBHbIE 0011e00pa3oBarenbHble IporpaMmsl (yTB. Pemennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOro mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HAY€HUEM XMMUYECKOW HAyKH B MIO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTUU IPOU3BOAUTEIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
4eJI0BEYECKOI0 CYIECTBOBAHUS, 3a/1ajla HOBOE BUICHUE MUPA, CTaJIa HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYPBbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIY)KUT OCHOBOM JIJIst
(bopMHpPOBaHNS MUPOBO33PEHUS YEIOBEKA, €r0 MPEeACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpalOT (OPMHUPYEMBbIE XUMHUEH MPEJICTABICHHS O B3aUMOIIPEBPAILIEHHUSIX SHEPTUU U 00 3BOIIOLUU
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMUMUS HAllpaBJieHa HA pellleHue II00albHbIX MPO0IEM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUILEBOM U 3KOJIOrHYecKoi 6e30acHOCTH, MpodiieM
3/1paBOOXPAHEHUS.

B YCII0BUAX BO3pACTAOIICTO 3HAYCHUA XUMUH B JKU3HU O6HIGCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alv OHO ABJIACTCA OAHHUM H3 yCJIOBI/Iﬁ (bOpMPIpOBaHI/IH
HWHTCJUICKTA JIMYHOCTH U TaPMOHHUYHOTO e€ Pa3BUTHA.

CoBpeMeHHOMY YeJI0BEKY XUMHUUECKUE 3HAaHUS HEOOXOAUMBI JUIs IPpUOOpeTeHHs OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU OOIIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 310pPOBbIO
IPYTHX, K OKpY’Karollel IPUPOIHON cpenie, A1 TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNUHN PA3IINYHBIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XUMHUYecKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT NMPUCYIIUE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMH YU€OHOTO MpeaMeTa «XUMHUI.

N3yuenune mpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 (YHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (GOPMHUPOBAHHE
MBINUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB MX CAMOCTOSITENILHON yaeOHOM
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIIECA0BATCIbCKHUX yMeHI/II\/II, H€O6XOJII/IMI)IX KaK B HOBC@}IHGBHOﬁ
KU3HHU, TaK U B IPO(EeCCUOHATBHON IeATEeIbHOCTH; 3) 3HAKOMUT CO CIEIU(UKON HAYYHOTO MBIIICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAUHCTBO IIPUPOALI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOJIHHUKOB.

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

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

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
Coneprxanue CKJIaIbIBA€TCS U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TTOHITHI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUHN 00
ANEKTPOIIUTUYECKON TUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTYUEHUS U3y4aeMbIX BEILIECTB.

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

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

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

(dbopMUpOBaHNE UHTEIJICKTYaTIbHO PA3BUTOMN THYHOCTH, TOTOBOM K caMOOOPa30BaHHIO, COTPYAHUUYECTBY,
CaMOCTOATEILHOMY MIPUHSITHIO PEIICHH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM
KU3HH,

HATPaBIEHHOCTh 00YYEHHUS Ha CUCTEMAaTHYECKOE MPUOOIICHNE yYAIIUXCs K CAMOCTOSATETbHON



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

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
NeSTeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIUH ), IMEIOLIIX
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'yMaHUCTHUECKUX OTHOIIEHUH, TOHUMaHHUS IEHHOCTH XUMUYECKUX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BelmecTBO 1 XUMHYECKAasi peaKkmus

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema xumMmuueckux snemeHnToB . . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KU,
KaJIBLIUS U UX COCIMHEHUI B COOTBETCTBHHU C IMOJIOKEHHUEM 3J1eMeHTOB B [lepuoandeckoii cucreme u
CTPOCHUEM UX aTOMOB.

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

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIESCTB (MEKyHAPOIHASL U TPUBUATIBHAS).
XHWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAILIUXCS K Pa3JINYHBIM KJlaccaM HEOPraHUYECKUX COECIUHEHHM,
TE€HETUYECKasl CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMHYECKUX peaklui Mo pa3IuyHbIM MIPU3HAKaM (110 YUCIIy U COCTaBYy yYacCTBYIOIIHUX B
peaKkiuu BEHIeCTB, O TEIIOBOMY 3 (DEKTyY, 0 U3BMEHEHUIO CTENEHEeH OKUCICHHS XUMUYECKUX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUSI.

[ToHsTHE O CKOPOCTH XUMHUYECKOH peakiuu. [TorsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE 0 TOMOT€HHBIX M IT€TEPOreHHbIX peakuusX. [lIoHsATHe 0 XUMUYECKOM PaBHOBECHH.
@akTOpbl, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKLMH U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OaIaHC OKUCIIUTEIHhHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBlIeHUE YPAaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJb30BaHUEM METO/1a
ANIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUUECKON TUCCOIMALIUU. DIEKTPOJIUTHI U HE- 3JIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMAlIUY BEILIECTB C PAa3IMYHBIMU BUIAMU XUMUYECKOH CBsA3U. CTENeHb JUCCOLMAIIIH.
CunbHbIe U cradble JIEKTPOIUTHIL.

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

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCCIIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakIuy OT BO3JEHCTBUS pa3IMUHbIX (PaKTOPOB;
UCCIIEIOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IPOLECCa AUCCOLUALMY KUCIIOT, HIeJI0YeH U conen
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBE/ICHUE OIBITOB, MILTIOCTPUPYIOMINX TPU3HAKU
NPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE 0CajiKa, BbIJICIEHUE ra3a, 00pa30BaHKE BO/IbI); OIBITOB,
HIUTIOCTPUPYIOIIUX TPHUMEPHLI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI (FOpeHI/IC, PCaKuu pa3jioKCHUs,
COEIMHEHMS ); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEAKLUIl Ha HOHBI;
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTa/jibl 1 HX CoeMHECHUSA

O61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHUS.
Crtpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIaMU, HEMETAJJIaMH, I1[eI04aMu ). XJ10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOICTBa, MOJydeHue, mpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJIOPOia Ha OPTaHU3M
yenoBeKa. BaxkHelne XIopuasl ¥ MX HaX0XKIEHUE B IIPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbBIE CTENIEHN
OKHCJICHUS.



Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOMHbBIE MOU(UKAITUH
KHCJIOPOJIa U Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, GU3HMIECKUE M XUMHYECKUE
cBoiicTBa. OKCUABI Cephl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, GU3NIEeCKUe U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTAaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
peaxiuu, Jiexaliue B OCHOBE MPOMBILUIEHHOTO crioco0a noiyueHus: cepHoil kucnotsl. [lpumenenue. Conu
CepHOM KUCIIOTHI, KAUeCTBEHHAs peakius 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-rpymnibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEepPHbIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B IPUpPO/Ie, PU3NUECKUE U XUMUYECKHEe CBOKMCTBA. KpyroBopot a3ota B mpupoze.
AmMmMuak, ero (pu3nYecKre U XUMUYECKUE CBOWCTBA, OTy4YeHUe U npuMeHenne. Cou aMMOHHSI, UX
(bu3nuecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THAsI
KHCJIOTa, e€ MmoyryueHue, Gu3n4eckue 1 XUMHUYECKHe CBOMCTBA (00II1e KaK MPeICTaBUTENs KJlacca KUCIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJNIEH aMMOHUS B Ka4eCTBE MUHEPAIBbHBIX YAOOPEHUN.
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIeH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKaMK hocdopa, Pu3nUecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kuciota, pusndeckue 1 XMMHUECKHUE CBOICTBa, MosyueHue. Vcnonbp3zoBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB IV A-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amioTponHbeie MOAU(UKAIINK, pacIpoCTpaHeHHEe B MPUPOAE, GU3NUECKHe U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosoport yriepona B mpupoae. OKcusl yriaepoaa, ux Gpusnueckue u XUMUYeCKue
CBOWCTBA, JICHCTBUE HA )KUBBIC OPTaHU3MBI, ITOJIyYCHHE U IIPUMEHEHUE. DKOJIOTHYECKHIE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuoM yraepoaa(lV); rumnoresa rino6anbHOr0 MOTEIUICHUS KIIMMAaTa; MapHUKOBBIN 3P QeKT.

YronpHas KUCIIOTa U e€ COJH, UX (PU3NYECKHe U XMMHUECKHUEe CBOMCTBA, MOyueHHE U IPUMEHEHHE.
KauecTtBeHHas peakuus Ha KapOoHaT-UOHBL Vcnonb3oBaHue KapOOHATOB B OBITY,
MEJULIMHE, TPOMBILIUIEHHOCTU U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX yraepoaa (MeTaH, ITaH,
STUJICH, alleTWICH, YTaHOJI, TIUIIEPUH, YKCYCHasl KucioTta). X coctaB u xumuyeckoe ctpoenue. [lonsitue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHpaX, OeNKax, YrlieBOAaX — U UX POJH B KU3HU YEIIOBEKA.
MarepuanbHO€ €TMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢puszndeckre 1 XUMHUIECKUE CBOMCTBA, MOJyueHUe U MpuMeHeHne. CoeTMHEeHNs KPEeMHUS B
npupoje. O6mue npeactasieHus: o0 okcuae kpeMuusi(1V) u kpemuueBoii kucinore. CUITUKATHI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHel e CTpOUTEIbHBIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEeMEHT, O€TOH, kKene300eToH. [IpobieMbl 6€30nmacHOr0 UCTIONBF30BaHUS CTPOUTENBHBIX MaTepUAIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTAHNYECKUX BEIECTB, CBOWCTB COJISTHOM KHCIIOTHI;
MIPOBEJICHUE KaU€CTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJI0IEHUE PU3HAKOB UX MPOTEKAHMS; OIBITHI,
oTpakaromue GU3nIecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHIOB (TAJIOTE€HUIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMAaTEepHalioB); HaOIr0ieHUE Mpolecca
oOyriMBaHMs caxapa Moj JAeicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4€HNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cylb(haT-HoH U
Ha0Jt0/IeHne pU3HaKa e€ MpOTeKaHus; 03HaKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, (pocopa u ux



COCTMHEHHH (BO3MOKHO UCITOJIb30BAaHNE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
Ka4eCTBEHHBIX PEAKIMI HAa MOH aMMOHUS U (pocaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKaHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MEABIO (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MOoIy4eHne, CoOOMpaHue, paclio3HaBaHNUE U U3yUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a; IPOBEACHHE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/]a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajibl 4 UX COeAMHEHUS

OO01mas XxapakKTepuCTUKa XUMHYECKUX 2JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX TIOJIOKCHHS B
[Tepuoanueckoii cucreme xumuueckux 3yemMeHToB . 1. MenaeneeBa u ctpoenust aroMoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAUINYECKasi KPUCTAIUINYECKAsl pEHIETKA. DIEKTPOXUMUYECKUM PsiJT
HanpspKeHUH MeTarioB. GU3NYecKue U XUMUYECKHe CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTasuioB. [ToHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI X OT KOppo3uH. CruiaBsl (CTajb,
YYT'yH, JIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

IIlenounble MeTaibl: os1okeHue B [leproanueckon cucreme xumuueckux iemeHToB /. . Menneneesa;
CTPOEHHE UX aTOMOB; HAXO0KJIeHUE B Npupoje. Pu3nyeckue 1 XMUMUUECKHE CBOICTBA (Ha IpUMepe HaTpus U
kanusi). OKCUIbI U THAPOKCHUIBI HATpUs U Kanus. [IpuMeHeHne nen0uHbIX METAJIJIOB U UX COEAMHEHUH.

[IlenoyHO3€EMENBHBIE METAIIBI MArHUHM U KaJIbLUI: 1I0J105KeHue B [lepuonnyeckoil cucteMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBAa MarHus U Kayiblus. BaxHeine coequHeHus Kanblust (OKCUA, TUAPOKCHU, o). KECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHMUSI.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMeHToB J1. V1. Menneneesa;
CTpPOEHHUE aToMa; HaXOXJeHue B pupoje. dusnyeckre 1 XUMUYECKHE CBOMCTBA aTtoMUHUS. AM(OTEepHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

JKeneso: nonoxenne B [lepnoanueckoit cucreme xumMuueckux anemeHToB J[. . MenneneeBa; ctpoeHne
aToMa; HaxoxJieHue B mpupoze. usnueckue 1 XUMUYECKHue CBOMCTBa xkeine3a. OKCHIbL, THIAPOKCHUIBI U COJTU
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKHUMH
CBOMCTBaMMU; U3yUYECHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAJIBITUS U HATPUS C BOJIOW (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB MKECTKOM BOJIBI; MTPOLIECCa TOPEHUs Kelle3a B KHCIOpOo/Ie
(BO3MOYKHO HCITOJIb30BAHHE BHUICOMATEPHAIIOR); MPU3HAKOB MTPOTEKAHNS KAYSCTBCHHBIX PEAKIIN HA HOHBI
(Maruus, KanbIvs, aTlOMUHUS, IMHKA, kene3a(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KIS U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 33124 10 TeMe «BakHeHIIie MeTauTbl U UX COSTHHCHUS.

XuMus M OKpYyKamoLas cpeaa

Hosblie maTepuaiibl 1 TeXHOIOTHHU. BelecTBa 1 MaTepuabl B TOBCETHEBHON KU3HH YEJIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCoab30BaHNE BEMIECTB M XUMUUYECKUX peakinii B ObITy. [lepBast momotp npu
XUMHUYECKUX 0KOTaX U OTpaBlieHUsIX. OCHOBBI DKOJIOTHYECKOW TPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE
OKpYy»Karolen cpeanbl (mpenenbHas nonycrumas koHueHnTpamus euiects — [1JIK). Poxas xumun B perienun
HKOJIOTHUECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB (Yroib, IPUPOIHBIN ra3, HeTh), IPOAYKTHI UX HepepadOTKH, UX
POJIb B OBITY U POMBIIUIEHHOCTH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B MAaTEepUAIIOB (CTEKIIO, CIUIaBbI METAILIIOB, TIOJMMEPHbIE
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
OTJENBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI 0 KA. Peanu3anus MeXNpeAMETHBIX CBA3EH IPU U3Y4YECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX IOHITHH, TaK U
ITOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIC TIOHATHS: HayYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3,
KJaccupuKalus, NepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOIEIIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MAaTEepUaJIbL.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaINOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAJTMYECKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIIMIMHBI, CIUHUIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3IBI,
Comnnre.

Buonorus: porocuntes, npixanue, Onochepa, IKOCUCTEMa, MUHEPATBHBIE YIOOPEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMbIE, TOTINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 Ki1acce HaIlpaBiIeHO Ha JOCTH)KEHUE 00YyYaIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

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 €
TPaJULIOHHBIMU POCCUICKUMU COLMOKYIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HAaCJIEAUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON 1
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B IPOLIECCE 3TON y4eOHOM JesITeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIINHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa ¢ MPUPOIHON CpeIoi, O pOJIM XUMHUH B TO3HAHWHU 3TUX 3aKOHOMEPHOCTEH;

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

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI ¢ Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO0, IPOEKTHOM U UCCIIEI0BATENbCKOMN AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
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 HETIPUATHS BPEIHBIX NPUBBIYEK (YHIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuraHus
8) uHTepeca K MPaKTUYECKOMY U3YUEHHUIO podeccuii U Tpyaa pa3IndyHOro poja, yBaKeHHE K TPyAY U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATEHOM IEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX 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
rII00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U ITyTel UX PEIICHUS MTOCPEACTBOM METOIOB XUMUU;

11) 9KOJIOTHYECKOT0 MBIIUICHHSI, yMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATENIbHON, KOMMYHUKATUBHOU 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 ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BLI6I/IpaTB OCHOBaHUA
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 aHaJ'IOrI/IH); JeJ1aTh BBIBOJbI U 3aKJIFOUYCHU S,

2) YMCHHUEM IIPUMCHSATDH B IIPOUCCCC MMO3HAHUA IMOHATHUA (HpeI[MCTHBIe u MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, HpCO6p8.30BLIBaTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (I)OpMyJ'Ia u
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-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 3aKOHOMCPHOCTH, IIPUIUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HanbOoJIee MOAXOISIIUM C y‘léTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



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

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB!
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 HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (hOpM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U IO3HABATENbHBIX 33]a4 ONpe
-JIeJIEHHOTO THUIA; TPUOOpEeTEeHNE OMbITa B 001aCTH MCIIOJIb30BaHHS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJIBLHYIO (pOpMy IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguku 1 ux
KOMOMHAIIUSIMH;

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

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€iCTBHSIMH

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

9) mpuoOpeTeHue ONbITa MPE3ECHTAIMH PE3YIHTATOB BBHIMTOIHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSTEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPOOJIeM Ha OCHOBE yUéTa OOIIMX WHTSPECOB M COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymeHrEM caMOCTOATEIBHO OMPEIEIATh IEH IeATeIbHOCTH, TUIAHUPOBATh, OCYIIIECTBIIATh,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIC CITOCOOBI pelieHUsT YI€OHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh UITH
KOPPEKTUPOBAThH MPEAT0KEHHBIN aITOPUTM JIEUCTBUI NPU BBHINOTHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM HCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPeIjlaraeMble B YCIIOBUH 3aJJaHU.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BEIJCNSIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielupuIecKue sl MPEIMETHON 00JacTH «XUMHUS», BUIBI ACSITEIHHOCTH 10
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



ITpeameTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIINX
YMCHMM:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKas peaKiusi, XUMHUYECKast CBA3b, TEIIOBOH 3(h(eKT peakunu, MoJib, MOJISIPHBINA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJln3aTop, XAMHUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPO3Usl METAJIOB, CIUIABBL, CKOPOCTh XMMUYECKON pEeaKLuu, IPEIEIbHO T0IYCTUMAasl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUUECKHX MOHATHH (CM. 11. 1) U IPUMEHSITh 3TH MOHATHUS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvszosames XUMUYIECKYIO CUMBOJIMKY JIJIsi COCTABJICHHsI (DOPMYJT BEIECTB U YPABHEHUI XUMUYIECKUX
peaKuuii;

4) onpedensims BaJICHTHOCTDb U CTCIICHb OKUCICHUS XUMUIECKUX DJIEMEHTOB B COCAMHEHHSX PA3IMIHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAasi) B HEOPraHMUYECKUX COCTUHEHHSIX; 3apsi MOHA IO XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. . Menaeneesa u 1eMOHCTPUPOBATh €r0 TOHUMaHHE:
OIHCHIBATh U XapaKTepu3oBaTh Tabanunyto ¢popmy [lepuonnyeckoil CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y», Mansie u
OoJbIIHE TIEPUO/IBI; COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B IEPUOINIECKOM TaOJIUIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHUECKUX 2JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB M UX COEAMHEHUI B IIpe/iesiax MajblX IEPUOJOB U TJIaBHBIX MOJATPYII 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
OKHCJIEHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U ClICIU(PUUIECKIEe XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmaesnsime ypaBHEHHS SIICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, IIET0Yei U COJeil; MOTHbIC U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JINYHBIX 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) ebiuucasames OTHOCUTENBHYIO MOJIEKYIISIPHYIO i MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peaKIuu;

12) credoeams mpaBuiIaM MOJIb30BAHUS XHMHUYECKO MOCYI0HM 1 JTa00PaTOPHBIM 000PYIOBAHUEM, a TAKKE
mpaBWJIaM OOpaleHus ¢ BEeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITTOIHEHUIO JTa00paTOPHBIX



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

13) npoodums peakiuu, MOATBEPIKAAIONINE KaUeCTBEHHBII COCTaB PA3IMUHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, (hocdhar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3aIINIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HanmeHnoBaHue pa3ieioB U KosnyectBo 4acos Jara Buasl gesiTeIbHOCTH Buapl, popmbl | DuekTponHble (HdpoBbie) 00pa3oBaTesbHbIE
n/n | TeM NPOrpamMMsl H3y4eHnst KOHTPOJISt pecypebt
BCEro | KOHTPOJIbHbIE | PAKTHYECKHE
paboTbl paboTbl
Pa3pnen 1. BemecTBo 1 XHMHYeCKHe PeaKIHA
1.1. | loBTOpeHue u yrayoienue 3 0 0 01.09.2022 | XapakTepr30BaTh XMMHYECKHE IEMEHTHI [IEPBBIX TPEX EPHOIOB, Verusiii onpoc; | http://school-collection.edu.ru
3HaHUIi OCHOBHBIX pa3JeioB 12.09.2022 | xanus u KanbIus 0 HX nooxeHuto B [lepuoguueckoii cucreme /1. U. [ucsMeHHBIIH https://education.yandex.ru/main/
Kypca 8 kiacca Menpeneesa; KOHTPOJIb; https://www.yaklass.ru/
KitaccuduimpoBars 1 Ha3pIBaTh HEOPraHMYECKUE BelecTBa u3yyeHHsix | CaMooLeHKa ¢ https://foxford.ru/
KJIaCCOB; ucronb3oBanueM«| https://videouroki.net/video/himiya
OnuchIBaTh 00IME XUMUYECKUE CBOMCTBA BEWIECTB Pa3IMYHbIX KiIaccoB, | OLeHOYHOro https://www.virtualacademy.ru/videouroki/himiya/
[OATBEPXKAATh CBOMCTBA IIPUMEPAMH MOJIEKYJISIPHBIX yPaBHEHHUI JICTaY; http://artur.school370031.edusite.ru/p19aal.html
XHMHYECKHX PEaKLHii;
Onpeznensats BUJ XUMUYECKOH CBA3H M TUIT KPUCTAUIMYECKOH PEIETKH
BEILECTBA;
TIporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHHS;
BeicTpanBaTh pa3BEpHYTHIC THCEMEHHBIC H YCTHEIEC OTBETHI C ONOPOii Ha
nHOOPMALHMIO 13 Y4eOHHUKA U CLIPABOYHBIX MATEPHAJIOB, IPAMOTHO
HCIIONB30BATh U3YYEHHBIH MOHATHIHHBIN anmapaT Kypca XUMHUHY;
Hcroins30Bath IpH BBITOIHCHHH yIeOHBIX 3a1aHHil U B IIpoLecce
HCCIIE/I0BATENBCKOM AeTEIbHOCTH HAYYHO-IIOIYIISIPHYIO JINTEPATYPy
XMMHYECKOTO CONCPIKAHHSI, CIIPABOYHBIC MATEPHAIIbI, PECYPChI
Nurepnera;
1.2. | OcHoBubIe 3aKoHoMepHocTH | 6 0 0 13.09.2022 | PackpsIBaTh CMBICI H3y4aeMbIX MOHSTUI U IPUMEHSTH 3TU MOHATHA ipu | YcrHbiit onpoc; | http://school-collection.edu.ru
XHMHYEeCKHX peaKuuii 03.10.2022 | onucanmu CBOMCTB BELIECTB U UX NPEBPALICHNUIT; I[TicbMeHHBINR https://education.yandex.ru/main/
KitaccuuuupoBath XUMHYECKHE PEAKIHH 10 PA3THYHBIM PU3HAKAM; KOHTPOJIb; https://www.yaklass.ru/
VcTaHaBIHBATh 3aBHCHMOCTb CKOPOCTH XUMUUECKOH PEaKIUH OT CaMooleHKa ¢ https://foxford.ru/
PpasnUUHBIX (AKTOPOB; ucnonb3oBanueM«| https://videouroki.net/video/himiya
ITporHo3upoBaTh BO3MOKHOCTH NMPOTEKAHUsT XUMHIECKHX TpeBpaleHuii B| OLeHOYHOro https://www.virtualacademy.ru/videouroki/himiya/
PA3NUYHBIX YCIOBHAX; JIUCTaY; http://artur.school370031.edusite.ru/p19aal.html

OnpezensaTs OKUCIUTENb ¥ BoccTaHOBUTENb B OBP;

CoCTaBIATH ANEKTPOHHBIH OaTaHC peaKiuu;

ITpon3BOAMTE BEIYHCICHHS 10 XUMHYECKHM YPaBHEHHSIM;

BeicTpauBath pa3BEpHYTbIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
nHGOPMAIHIO U3 YIeOHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
HCIOJB30BaTh N3y4YEHHBIN HOHATHIHEIIN anmapar Kypca XHMHUH;
Hcnons30BaTh IpH BBHINOIHEHUH YUeOHBIX 3aJaHUI U B Ipoliecce
HCCIIEI0BATENIbCKOM JIESTENBHOCTH HayqYHO-TIONMYIAPHYIO JIUTEPATYpy
XUMHYECKOTO COZIePXKAHHs, CIPABOYHBIE MaTePHAIIbl, PECYPCHI
HWnTepHera;




1.3. | DaekrponuTnueckas 8 04.10.2022 | PackpbIBaTh CMBICT H3y4aeMbIX MOHSITHIL, 8 TAKKE CMBICT TCOPUH Verusiii onpoc; | http://school-collection.edu.ru
nucconuanus. XuMu4ecKue 31.10.2022 | >1eKTpONMTUYECKON AUCCOLMALINN; ITuceMeHHbIH https://education.yandex.ru/main/
peakuuu B pacTBopax OOBSCHATH IIPUYKMHBI JIEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB; KOHTPOJIb; https://www.yaklass.ru/

CocCTaBIsITh YpaBHEHHS IUCCOLMALIMI KHCIIOT, LIeno4eit i coneld, monusle | KontpospHas https://foxford.ru/

1 COKpAIIEHHbIC HOHHBIE YPABHEHUS XMMUYECKUX PEaKIUi HOHHOTO pabora; https://videouroki.net/video/himiya

oOMeHa; [pakTuyeckas https://www.virtualacademy.ru/videouroki/himiya/
II1aHUPOBATh W OCYIIECTBISTH Ha IPAKTHKE XUMUYECKHE pabora; http://artur.school370031.edusite.ru/p19aal.html
9KCIIEPUMEHTBI, IPOBOUTD HAGIIOICHH S, AENATh BBIBOJBI IO CamooLeHKa ¢

Ppe3yJbTaTaM dKCIIEPHMEHTa, HCIIOJIb30BAHUEM(

CrnenoBath npaBuiiaM 6e30MacHOM paboThI B Ta0OPaTOPUH MPH OL€HOYHOr 0

UCIIONB30BaHMH XUMHUYECKOIT IOCY/1bI X 000pyIOBaHNS; JICTa;

TTpou3BOANTD BHIYHCIICHHS 10 XHMUYECKUM YPABHEHHUSIM;

BeoicTpanBaTh pa3BEPHYTHIC MMCBMEHHBIC U YCTHBIE OTBEThI C OMOPOi Ha

MHOOPMALNIO 13 YYeOHNKA H CIIPABOYHBIX MATEPUAIIOB, [PAMOTHO

HCIIONB30BATh U3YYEHHBIH MOHATHIHHBIN anmapaT Kypca XUMHUHY;

Vcronb30BaTh MPH BBIIOMHEHUH Y4€OHbIX 3a/JaHHil U B [IPOLIecce

HCCIIE/IOBATENBCKOM AeATEIbHOCTH HAYYHO-IIOIYIISIPHYIO JINTEPATYPy

XHMHYECKOTO COACPXKaHMUsI, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI

HurepHera;

Hroro no paszzeny 17

Pa3nen 2. HemeTa/libl M HX COeHHEHHsI

2.1. | O0mas xapaKkTepucTHKa 4 07.11.2022 | O6bscHATH 00IHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB HeMeTa/LIoB U | YCTHbIH ompoc; | http://school-collection.edu.ru
XHMHYECKHX 2IEMEHTOB 18.11.2022 | ux coenuHeHwuii B Ipeenax MajbiX MEPUOIOB U TIIABHBIX TOATPYIII ITnceMeHHBIH https://education.yandex.ru/main/
VIIA-rpynnsbl. I'aorennt [MepuoauyecKoii CHCTEMbI XHMUYECKUX JIEMEHTOB C yYETOM CTPOEHHUS MX | KOHTPOJIb; https://www.yaklass.ru/

aTOMOB; [MpakTideckast https://foxford.ru/
XapakTepr3oBaTh (H3HUECKHE I XUMHYECKHIE CBONCTBA IPOCTHIX BELIECTB| paboTa; https://videouroki.net/video/himiya

rajJoreHoB (Ha IPUMEpPE XJI0pa) U CIOKHBIX BEIIECTB
(XJI0pOBOIOPO/IA, XITOPHIA HATPHS), CTIOCOOBI MX MOTYYEHNs,
IpUMEHEeHHe U 3HaueHHe B IPHPOJE U )KU3HU YeII0BeKa;

OmnpeznensaTs rajloreHu 1-HOHbl B pacTBOPE;

[TnaHupoBaTh ¥ OCYIIECTBIATH HA IPAKTHKE XUMUYECKUE
9KCIIEPHMEHTEI, IIPOBOUTH HAOTIOICHN)S, IEJIaTh BEIBOJIBI TT0
pe3ynbTaTaM dKCIePHUMEHTa;

CnenoBath npaBuiaM 6e30acHOM paboOThI B 1a00paTopuu Ipu
HCHOJB30BAaHUH XUMHYECKOH TOCY b X 000pyHOBaHHS;
BricTpanBaTh pa3BépHyThIe MUCEMEHHbIE M YCTHBIE OTBETHI C OMOPOH Ha
nHPOPMAIHIO U3 YIeOHUKA U CIIPABOYHBIX MATEPHAJIOB, IPAMOTHO
HCTIONB30BaTh M3yUCHHBIM NOHATHHHBIN anmapar Kypca XUMHUHY;
Vcnonp30BaTh IPH BBINOIHEHUH YUeOHBIX 3aIaHHI U B IIpoliecce
HCCIIEI0BATENBCKON e TeNbHOCTH HayqHO-TIOMYIIAPHYIO TUTEpaTypy
XUMHYECKOTO COZIePXKAHHs, CIPABOYHBIE MaTEePHAIIbl, PECYPCHI
HWnTepHera;

https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html




2.2.

O0mas xapaKkTepHCTHKA
XUMHYECKHX 3JIeMEHTOB
VIA-rpynnsl. Cepa u eé
coeTMHEeHHs

19.11.2022
12.12.2022

OOBACHATH 00LIHE 3AKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-Tpynisl ¥ UX COEAMHEHHIT C y4ETOM CTPOCHHS HX aTOMOB;
XapakTepu3oBaTh (PU3HYECKUE U XMMHYECKUE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPbl U €€ COeIMHEHNH (CepoBOI0PO/Ia, OKCHIOB CEPbI, CEPHOI
KHUCJIOTHL, CyTb(aTOB), CIOCOOBI X IIOTY4eHHs, IPIMEHEHNUE U 3HaUCHUe
B IIPHPOZIE U )KH3HU YEII0BEKa;

OmnpenensaTs HaTU4IKe CyIb()aT-HOHOB B PaCTBOPE;

OOBSICHATD CYIIHOCTH YKOIOTMYECKUX IPOOIeM, CBSI3aHHBIX C
nepepaboTKOI COeMMHEHNH Cephl;

ITnaHupoBaTh M OCYIIECTBIAT Ha IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOAUTH HAOTIOICHHUS, IENIaTh BBIBOJIBI 110
pe3ynbTaTaM dKCIepHMEHTa;

CnenoBats npaBuiaM 0e30MacHON paboOTHI B TaOOpaTOpUH IpH
HCIHOIB30BaHUM XUMHYECKOI TOCY bl U 000PYyAOBAaHHS;

ITpon3BOAUTE BRIYHCICHHS 110 XUMHYSCKHM YPABHEHHSIM;
Vcnonp30BaTh NPy BHIIOJIHEHUH YYEOHBIX 331laHUI TEKCThl yueOHUKaA,
crpaBo4Hble MaTepuaisl (Ileproauueckyro CHCTEMY XUMHYECKHX
anemenToB [l. 1. MenzeneeBa, Tabiuiyy pacTBOPMMOCTH KHCIIOT,
OCHOBAHHUI1 U conell B BOZiE, JIEKTPOXUMUYECKUIT PsiI HAMPSDKEHUI
METAaJIOB);

Vcnonp30BaTh NpHU BHIIOJHEHUH YYEOHBIX 3a1aHUI U B IIpoLiecce
HCCIIEI0BATENIbCKON IesTEeNbHOCTH HaydHO-TIOMYIIAPHYIO TUTEpaTypy
XUMHYECKOT0 COZIepXKaHHs, CIPABOYHBIE MaTepHAIbl, PECYPCHI
WutepHera:

YcrHslit onpoc;
[TucbMenHBIH
KOHTPOJIb;

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html

2.3.

O0mas xapaKTepUCTHKA
XHMHYECKHX 3JIeMeHTOB VA-
rpynmnsl. A30T, ocdop U ux
coeHHeHHsl

13.12.2022
13.01.2023

OOBACHATH 00LIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOKMCTB JIEMEHTOB
VA-TpyHiibl H HX COSAUHEHUH ¢ yJETOM CTPOCHHUS HX aTOMOB;
XapakTepn30BaTh (PH3HYCCKUE U XMMHYCCKUE CBOFCTBA IIPOCTBIX
BeLIECTB a30Ta U Gocdopa 1 UX COeTUHCHHIT (aMMHaKa, CoJeii aMMOHHS,
A30THOM KHCIIOTHI, HUTPATOB, okcuaa dhochopa(V) u hochoproit
KHCIIOTBI, (hocdaToB), CIOCOOBI MX TONTYICHHS, MPHMEHEHHE U 3HAYCHHE B
TIpUPOJIE ¥ KU3HN YEITOBEKa;

OmnpenesTh HOHBI aMMOHHS U (pocaT-nOHBI B pacTBOpE;

OOBACHATB CYITHOCTh 3KOJIOTMIECKUX TTPOOITEM, CBA3AHHBIX C
HaX0X/ICHHEM COeTIMHEHHIT a30Ta 1 (hocopa B OKpyKaroIei cpese;
ITnaHnpoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMUYECKHE
9KCIIEPUMEHTEI, IIPOBOUTH HAOTIOICHNS, IEJIaTh BEIBOJIBI TT0
pe3yJIbTaTaM SKCIIepPHMEHTa;

CrneztoaTh paBmiIaM 6€3011acHOI PadOTHI B JIA0OPATOPHH MPH
UCIIONBb30BAHUH XUMHYECKOI TTOCY bl ¥ 000PYI0BAHNS;

ITpon3BOANTE BEIYMCICHHS [0 XUMHYECKHM YPaBHEHHSIM;
Vcnonp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHHI TEKCTHI y4eOHNUKa,
CIIPaBOYHbIE MAaTEPUANBI (IEPUOJUIECKYIO CHCTEMY XHMHUUECKUX
anemenToB /. 1. MenaeneeBa, Tabuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHHUI U coJielt B BOJIE, YIEKTPOXUMUUECKU Psi| HANpsHKEHUH
METaJIOB);

Hcrnonp30BaTh IpH BBHIOIHEHUH YUeOHBIX 3aJaHUI U B Ipoliecce
HCCIIEI0BATENIBCKON e TeNbHOCTH HayqHO-TIOMY IAPHYIO TUTEPaTypy
XUMHYECKOTO COZIePXKAHHs, CIPABOYHBIE MaTEePHAIIbl, PECYPCHI

Nurenuera:

VYerHblii onpoc;
[MucemeHHBIH
KOHTPOJIb;
IpakTudeckas
paborta;
CamooI1ieHKa ¢
UCIIOJIB30BAHUEM
OLIEHOYHOT 0
JIHCTaY,

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html




2.4.

O0mas xapaKkTepHCTHKA
XHMHYECKHX 3JIeMEHTOB
IVA-rpynmbl.

Yriepoa u KpeMHHIi 1 HX
coeHHeHHsI

14.01.2023
17.02.2023

OOBACHATH 00LIHE 3AKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynms! 1 MX COeMHEHHUH C Y4ETOM CTPOCHHS UX aTOMOB;
Xapaktepu3oBath GU3NYECKUE U XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB YIIeposia H KPEMHHUS M MX COeAMHEHNUH (OKCHIOB yIIepoa,
YTOJIBHOM KHCIIOTHI, KapOOHATOB, OKCHA KPEMHHS, KDEMHUEBOH
KHUCJIOTBI, CUJIMKATOB), CIIOCOOBI MX MOIy4YeHNUs, IPUMCHEHHE H 3HAUCHHE
B IIPHPOZIE U )KH3HU YENI0BEKa;

OmnpenensaTs KapOOHAT- U CHINKAT-HOHBI B PACTBOPE;

OOBSICHATD CYIIHOCTH YKOIOTMYECKUX IPOOIeM, CBSI3aHHBIX C
HaxXOXICHHEM YIJIeKHUCIIOTO0 Ta3a B OKpYKaloIel cpene;
WnmoctpupoBaTh B3aUMOCBSI3b HEOPTaHHIECKHX COSUHEHHH yTiepoaa u
OpraHNYECKUX BEIECTB;

ITnaHupoBaTh M OCYIIECTBIIAT Ha IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTEI, IIPOBOUTE HAOIIOICHH)S, IEJIaTh BEIBOJIBI 110
pe3ynbTaTaM dKCIePHUMEHTa;

CnetoBath npasuiiaM 6e301acHOM paboThl B 1a00paTopuu npu
HCIOJb30BaHUM XUMHYECKOI1 TOCY bl U 000PYAOBAHMUS;
Vcrionp30BaTh NPy BHIIOJIHEHUH YYEOHBIX 331aHUI TEKCThl yueOHUKa,
crpaBo4Hble MaTepuaisl (Ileproauueckyio cHCTEMY XMMUUECKUX
anemenToB [I. 1. MenzeneeBa, Tabuiyy pacCTBOPUMOCTH KUCJIOT,
OCHOBAHHUI1 U conell B BOZiE, JIEKTPOXUMUYECKUIT PsiI HAMPSDKEHHUI
METaJIOoB);

Vcnionp30Bath NpHU BHIIOIHEHUH YYEOHBIX 3a1aHUI U B IIpoLiecce
HCCIIEI0BATENIbCKON IeSTEeNbHOCTH HaydHO-TIOMYIAPHYIO JIUTEPaTypy
XUMHYECKOTO COZIepXKaHUs, CIPABOYHBIE MaTePHAIIbl, PECYPChI
HHurepHera;

YcrHslit onpoc;
ITucemenHBIH
KOHTPOJIb;
KontponbsHas
paborta;
[pakTuyeckas
pabora;

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html
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Pa3ngen 3. MeTtasjbl 4 UX COeMHEHHUsI

3.1

OO0urme cBOCTBAa METALIOB

18.02.2023
13.03.2023

PackpbIBaTh CMBICT H3YJaEMBIX IIOHATHII ¥ IPUMEHATH STH TOHSTHS TIPH
ONUCAHUM CBOWCTB BELIECTB U UX MPEBpPAILCHUIT;

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB 3JIEMEHTOB-
METaJJIOB U UX COCTUHEHUH ¢ yUETOM CTPOCHHUS UX aTOMOB;
XapakTepH30BaTh CTPOCHHE METAILIOB, 00IKe QH3HIecKue 1
XHUMHYECKHE CBOHCTBA METAJIIOB;

XapaxTepu3oBaTh 00IIHE CIIOCOOBI OMYYEHHS METAILIOB;

CrneztoBaTh paBmiIaM 6€3011acHOI PadOTHI B JIA0OPATOPHH MPH
UCIIONBb30BAHUI XUMHYECKOIT IOCY IbI M 000pyIOBAHNS;

I1pon3BOANTH BBIYMCIICHUS TTO0 XUMHYECKUM yPaBHEHUSM;
Hcrnonb30BaTh PH BBIMOTHEHUH Y4eOHbBIX 3a/[aHHiT TEKCTHI y4eOHMKa,
cripaBouHble MaTepuansl (Ileproamdeckyro cHCTEMY XUMUYECKHX
snemenToB J{. Y. MenieneeBa, Tabnuily pacTBOPHMOCTH KHCIIOT,
OCHOBAHHUIi ¥ conell B BOJIE, SIEKTPOXHMMUYECKUH PsIJl HAMPSKEHUI
METaJIIOB);

Hcronb30BaTh MpH BBIMOITHEHUH Y4eOHbIX 3aJaHUIT U B IpoIiecce
MCCIIEI0BATEIBCKON NEATEIbHOCTH HayTHO-TIOMYIIAPHYIO JTUTEPaTypy
XHMHYECKOTO COAEPIKAHNUS, CIPABOYHBIC MAaTEPHAIbI, PECYPCHI
HurepHera:

Yernslit onpoc;
[MucemeHHBIN
KOHTPOJIb;

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html




3.2. | Bakueimue MeTaLIbI H [HX
COeIMHEH U

15.05{2023

OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB DIIEMEHTPB-
METaJIIOB B TPYHIAX U UX COCAMHEHUH C YUETOM CTPOCHHS UX aTOMQB;
XapaxTepu30Bath (pU3NUECKUE H XUMHIECKHE CBOHCTBA IIPOCTHIX BE[LIECTB|
METAJUIOB U MX COCAUHEHHH (OKCHIOB, THIPOKCHIOB, CONEH), CIOCOPBI UX
HOJTy4eHNUs], IPUMEHEHNUE 1 3HAYCHUE B IPUPOJE M XKU3HU YEI0BEKa]
Pacro3HaBaTh ¢ IOMOIIBIO KAUECTBEHHBIX PEaKIHil HOHBI METAJIOB
(MarHus, aJIOMUHUS, LIMHKA, XKeJle3a, MEeIN);

[ImaHupoBaTh M OCYIIECTBIATH Ha IPAKTUKE XUMHIECKHE
3KCHEPUMEHTbI, IPOBOJNTH HAOMIOACHHUS, eTIaTh BBIBOJIBI 1O
pe3yJbTaTaM dKCIEePHMEHTa;

CrnienoBath npaBuiam 6e30macHoi paboThl B 1a00paTOpUH pH
HCIIOJIb30BAHUH XUMUYECKOIT IOCY/IbI U 000pyH0BaHHS;
[1pou3BOAUTH BHIYUCICHHS [0 XUMUYECKUM YPABHCHHSM;
BsicTpanBath pa3BEpHYThIC IMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOI Ha
HH(POPMAIHNIO U3 yIeOHNKA U CIPABOYHBIX MATEPHUATIOB, TPAMOTHO
HCIIOJIb30BaTh M3Y4YCHHBIH OHATHITHBI almapaT Kypca XUMHH;
Vcnons30BaTh IpH BHIOIHEHNHN yIeOHBIX 3aJaHUH U B IIpoliecce
HCCIIEI0BATEIILCKON AEATEIbHOCTH HayYHO-TIOMYJIAPHYIO JTHUTEPATY]|
XUMMYECKOT0 COJCPKAHMU, CIPABOYHBIC MATEPUAIIbl, PECYPCHI

Yerabiii onpoc;
IucemenHslii
KOHTPOJIb;
KoHTponbHj
pabora;
IpakTiyecyas
pabora;
CaMooneHKa ¢
HCHOJIb30BaHUEM
OneHoyHOr
JIMCTaY;

)

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/
https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.himl

Wurepuera;

Hroro no pazzgeny:

20

Pa3nen 4. Xumus u okpy:kapumas cpeaa

4.1. | BemecTBa H MaTepHAJIbI B
JKU3HU YeJI0OBEKa

3

16.05.2023
29.05.2023

;
XapakTepH30BaTh Poilb XUMHH B Pa3INYHBIX cepax AesTelbHOCTH
JTI0fiel, OCHOBHBIE BEIECTBA U MAaTePHAIbl, IPUMEHSIEMbIE B KU3HU
COBPEMEHHOTI'0 YENIOBEKA;

OOBACHATH YCIIOBHS 0€3011aCHOTO HCTIOIb30BAHMS BEMIECTB
XUMHYECKUX peaKLHil B OBITY;

AHaNM3UPOBATh U KPUTHIECKH OLEHUBATH HH(YOPMAIHIO O BIMSHHUH
IPOMBILIIEHHOCTH, CEIbCKOT0 XO35HCTBa, TPAHCIIOPTA U Jp. HA
COCTOSIHUE OKPY KaroIIel cpeibl;

VMeTb 0Ka3bIBaTh MEPBYIO IIOMOIIb IPU XUMHIECKHUX 0XKOTaxX U
OTpaBICHHUSX;

IpuanMath yyacTue B 00CYKISHUM POOIEM XUMUIECKON U
9KOJIOTMYECKON HAIPaBIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO O3UIHIO

1o l'lp06J'ICM€ U npeajiaraTb BOSMOXKHBIC ITyTH eé peneHus;

VYerslit onpoc;

http://school-collection.edu.ru
https://education.yandex.ru/main/
https://www.yaklass.ru/

https://foxford.ru/
https://videouroki.net/video/himiya
https://www.virtualacademy.ru/videouroki/himiya/
http://artur.school370031.edusite.ru/p19aal.html

Hroro no paznemny:

Pe3epBHoe Bpemst

OBLIEE KOJIMYECTBO YACOB
T10 ITPOTPAMME
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METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 9 kinacc/Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemnienne;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1) Papeuxuit A.M., I'opmikoBa B.I1., Kpyrimukosa JI.H. lugaktuueckuii Mmarepuan o XuMuu i 8-9
KJIaccoB: rocobue s yuurens. — M.: [Ipocsemenue, 2018. — 80 c.

2) I'apa H,H. Xumus. «3aiaqHuK ¢ TOMOITHUKOMY. 8-9 Kitacchl: y4uel. mocobue s oomeodpas.
opranuzanuii / H.H. I'apa, H.U, I'apGycera. — 6- ¢ u31. — M.: IIpocsemenne, 2016. — 95 c.

3) Ps6oB M.A. COopHHK 3a/1a4 ¥ yripakHeHu# 1o xumuu. 8-9 kimaccel. K yueonukam I'.E. Pymzutuca, ©.I'.
®enbamana. — M.:I1pocsemenne, 2019. — 336 c.
4) I'apa H.H. Xumus. Ypoxu: 9 ki / H.H. I'apa.- M. IIpocBenienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas xosutekiust udpoBbix 00pasoBaTeabHbIx pecypcos http://school-collection.edu.ru

[Mopran ¢pyHaaMeHTAIBHOTO XUMHUYECKOro oOpa3zoBanus Poccuu: http://www.chemnet.ru

«X¥UMHS ¥ KHU3Hb» — CalT Hay4HO-NIOMYJIsIpHOTO KypHana https://rosuchebnik.ru/material/eor-po-khimii/
CrpaBOYHHMK XUMHKa — KPATKasi XUMUYECKast SHIUKJIOMEINS, IEPHOIUUCCKas TabJInIa U CBOMCTBA
XMMHAYECKHX 3JICMEHTOB, CBOMCTBA JIparolieHHbIX MuHepanoB. https://rosuchebnik.ru/material/eor-po-khimii/
Owunaiin —tkona «Doxcdopa» https://foxford.ru/wiki

[Mopran «Xumysst.comy https://www.sites.google.com/site/himulacom/

[IkonpHUKAaM O XUMHU: caliT XuMu4deckoro dakynprera Antl'Y http://www.chem.asu.ru/abitur
https://education.yandex.ru/main/

https://www.yaklass.ru/

https://foxford.ru/

https://videouroki.net/video/himiya

https://www.virtualacademy.ru/videouroki/himiya/

http://artur.school370031.edusite.ru/p19aal.html



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

Monenu KpucTalInyecKuX pemeTok: rpadut, anmas, GyuiepeH, XJI0puaa HaTpUs, YIIIEKUCIIOTo ra3a, MeIu.
Tabnuupb:

TaOnuipl 10 HEOPraHUYECKON XUMUU:
1.KoBaneHnTHas cBA3b

2. [IpumeHneHnue MOBapeHHOM CONU

3. Cucrtema rajJlbBaHM4ECKOr0 JIEMEHTA

4. CtpoeHue aToMa U NEPUOANYECKUIN 3aKOH

5. PacnpocTpaH€HHOCTh XUMHUECKHUX 3JIEMEHTOB
6. NonHas cBs3b

7. CooTHONIEHHE MEX]Ty PA3TUYHBIMU TUIIAMU XUMHUYECKO cBs3u 8. JlabopaTtopHoe 060pyoBaHue U
oOpariieHue ¢ HUM

9.Cxema pacTBOpPEHUS U IEKTPOIUTUYECKOHN Arccounannu 10.21eKTponpoBoAHOCTb pacTBOPOB 11.
3amuTa oT KOppo3uu

12. Ctpykrypa cepbl

13. IIpon3BOACTBO CEPHOM KUCIOTHI

14. A30T — OcHOBa 3eMJIEACITNS

15. CHuxeHue cosepkaHus HUTPATOB B OBOIIAX
16. Xpanenue u nepepaboTka ¢/X IpOAYKLIUN

17. Ilpumenenue coibl

19. IlpumeHnenue xaopa

20. Ilpumenenne aMmMmuaka

21. [IpuMeHeHne a30THOM KUCIIOTHI

22. IlpuMeHeHne e1Koro HaTpa

23. XuMusi B CEILCKOM XO35IHCTBE

Tabnuiel Mo OpraHNYecKoi XUMHUH

1. Meran

. CupThl U aNbETUBI

. CTpoenue aToma yriiepojaa

. Auerunex

. benszon

. OTUIIeH

. [IpoaykTsl nepepabOTKN KAMEHHOTO YIJIst

. IIpogyKTBHI CHHTE3a HA OCHOBE ITHJIEHA

O 0 9 N i B W

. [IpoxykTtsl nepepaboTku HEDTH

10. IIpoaykTel nepepabOTKU JPEBECHHbI
VY4eOHble KOJUIEKIUY:

1. YyryH u crans - 2 T

2. AnromunHui - 2 mT

3. TonmBo - 4t

4. MuHepainsl ¥ TOpHBbIE TOPOJBI -14 T

5. Ilone3Hbple UCKOIIAEMBIE - 3 MIT



6. MeTtaibl U CIJIaBhl -2 T

7. Ilmactmaccsl -3 mt

8. CTexiio U n3aeinus U3 crekia- 4mr
9. Meramisl — 2 mT

10. Kayuyk — 2 it

11. I'paHUT ¥ COCTaBHBIEC YACTU — 21T
12. Heptp — 11 mt

13. MunepanpHbie y10OpeHus 4 mT
14. BosiokHa 2 mt

15. lIkana TBepaocty — 4 T

OBOPYJOBAHME /1151 TIPOBEJEHUS JIABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

Komnerorep

Monutop

WHTepakTBHAs JOCKa

IIpoexrop

Crom Ju1st IEMOHCTpAlUHU OIBITOB

Cron yuurens

Cromnbl yyeHHYECKHE

Crynbs yueHu4eckue

Cron mabopaTopHbIit

BriTsoxHOM mkad

[TpuGops! 1 06opynoBaHHE:

1.ITpuGop 1t HITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XMM. peakUuil OT ycinoBuid — 1 1T
2. [TpuGop 1t OKUCIICHHSI CIUPTA HAJl MEJTHBIM KaTajau3aTopoM | mT

3. IIpu6op 1is ONBITOB C AIEKTPUUECKUM TOKOM JEMOHCTPALMOHHBIA — 1 T

4. llltatuB 1abopaTopHbIi - 15 T

5. JlenuTenbHasg BOPOHKA — 2 IIT

6. [Tpubop /I MIUTIOCTPAITK 3aKOHA COXpaHEHHs MacChl BemecTs - 10 mT

7. [Tpubop 11 mosydeHus ra3os -15 mrt

8. Beckl anexTpoHHbIE -1 T

9. Xumunyeckas mocyza: KoJobl, XAMHUUECKUI cTakaH, MEpHbIM WINHAP, hapdopoBas nocy/a, HInarTeny,
CIUPTOBKH, AepKaTesu, NpoOUpKH, NpOOKH, BOPOHKH, (UIbTPOBaIbHAS Oymara, MUIETKU
XUMHUYECKUE PEaKTHBBI:

Ha6op Ne 1 HO Kucnotst

Ha6op Ne 2 HO Kucnotsr

Ha6op Ne3 I'mapoxcuabt

Ha6op Ne 11 HO Conu. Kap6onats!

Ha6opNe 12 HO Conu. @ocdatsl. CHIuKaThl

Ha6op Ne 14 BC Cynbdatsl, Cyab(UThI

Ha6op Ne 19 BC Coenunenus maprasia

Ha6opNe 16 BC Metasibl, OKCHIBI
Ha6op Ne 13 BC I'anmorennipt



Ha6op Ne 17 BC Hutpatst

Ha6op Ne 8 OC I'anmorenst

Ha6op 18 H Munepansubie yno0peHus
Nupukaropel

Ha6op24 HO Marepuanbt



