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IHHOACHUTEJIBHASA 3ATINCKA

PaGouast mporpaMma 1o XMMHUH JJI 00YyUaIoIUXCsl 8 KIIaCCOB cOCTaBlieHa Ha ocHOBe TpeboBaHu K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus,
npeacrapieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOLIEro
o0pa3zoBaHMsl, ¢ YI4ETOM pacrpeeI€HHBIX 10 KJIaccaM MPOBEPSIEMbIX TPEOOBaHMIA K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTebHOI IPorpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBIICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKKe Ha OCHOBE [IpumMepHON porpaMMel
BOCIUTaHMsI 00y4YaIOLIUXCsl IPH [10JIy4€HHUH OCHOBHOI'O 00111ero oopazoBanus u ¢ yuétoM Konuenmuu
MperoiaBaHus y4eOHOTo npeMeTa « XUMHUs» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
®enepanyy, pealus3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Koserun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxnan yuebHoro mpenmMera « XuMUs» B IOCTHIKEHHUE IIeJIell OCHOBHOTO 00111ero o0pa3oBaHus 00yCI0BIeH
BO MHOT'OM 3HaY€HHUEM XUMHUYECKOW HAYKU B TIO3HAHUH 3aKOHOB IIPUPOJIbI, B PA3BUTUHU MPOU3BOAUTEIHHBIX
cuJ1 00IIECTBa U CO3JJaHUH HOBOI 0a3bl MAaTepUAIBbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE HAa BCE 00JaCTH
YEJIOBEUECKOr0 CYIIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CITYKUT OCHOBOM JIs1
(dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTABICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
poJIb UrparoT GOpMUPYEMBIE XUMHEN MPEACTABICHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 IBOJIIOLIMU
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XUMUS HalpaBlieHa HA pPellleHue TI00aIbHBIX MPOOIeM YCTOWYMBOTO
Pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUIIEBOH 1 KOJIOTHYECKON 0€30IacHOCTH, MPodIeM
31paBOOXpPAHEHUS.

B YCIIOBUAX BO3pACTAOIICTO 3HAYCHUA XUMHUHA B J KU3HU O6H.I€CTB8. CYHICCTBCHHO ITOBBICHUJIACH POJIb
XHUMHUYCCKOI'O O6pa3OBaHI/IH. B mnaHe conpann3aiydy OHO SBIISIETCS OJHUM U3 YCJIOBI/Iﬁ (bOpMHpOBaHHH
HUHTCJUICKTA JIMYHOCTH U TAaPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XMMHUYECKHE 3HaHUSI HEOOXOUMBI JUIsl IPHOOPETEHUsT OOLIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPa3HOM
’KM3HHU OOLIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
JPYTHX, K OKpY>Karolllel IpUpOIHON cpenie, AJi TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHUHN PA3INYHBIX
MaTEpUaIOB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISETCS] 0A30BBIM [0 OTHOIIIEHHUIO K CUCTEME O0IIIEero
XHUMHYECKOro oOpazoBanus. [[03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yeT MPHUCYIIHe 00meMy
XUMUYECKOMY 00Pa30BaHUIO KITIOUEBHIE IIEHHOCTH, KOTOPBIC OTPAXKAIOT TOCYIaPCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYATbHBIE TOTPEOHOCTH. DTUM ONPEAEISAETCS CYITHOCTh OOIIeH cTpaTeruu 00yueHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YIEOHOTO MpeaMeTa « XUMHSI.

Nzydenue npenmera: 1) cnocoOCTBYeT peanu3aui BO3MOXKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYpPBI IMYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHpOBaHUE
MBIIIJIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
JesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUI, HEOOXOIUMBIX KaK B IIOBCEAHEBHOM
KHU3HU, TaK U B IPO(PECCUOHATBHON 1eATEeIbHOCTH; 3) 3HAKOMUT CO CHEM(PHUKON HAyYHOTO MBILIUICHHUS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bOopMHPOBAHHIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIE, K YETIOBEKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTUYECKOE 0Opa30BaHKE IIKOJIBHUKOB.

HasBannple HampaBieHUs B 00y4YeHUN XUMUU 00ECTICUNBAIOTCS CIIEU(UKON COIep KaHUs MTPeIMeTa,
KOTOpLIﬁ ABJBICTCA NCAArOrM4YCCKU aJallTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKH XUMHU HA OHpeI[eJIéHHOM
JTane e€ pa3BUTHUA.

Kpr XMMHH OCHOBHOM IIIKOJIBI OPUCHTHPOBAH HA OCBOCHUC O6y‘IaIOH_[I/IMI/IC$I OCHOB HeOpFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MMOHATUH U CBG[[GHI/Iﬁ 00 OTACIBHBIX 00BeKTax OpFaHH‘IeCKOﬁ XUMHHU.

CrtpykTypa coaepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTO MOJX0/a K €r0 U3yUYEHHIO.
CopepxaHue CKIIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITOHATHUM
0 XUMH4YecKoH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHMU30BaHbl IO MPUHIIUITY TOCIEI0BATEIILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX ITPEICTABICHUM PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHUS KaK OCHOBBI BCEr'O ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J[. 1. MeneneeBa kak
OCHOBHOT'0 3aKOHA XMMUH, YUEHUsI O CTPOCHUH aTOMa U XUMUYECKOM CBSI3U, IPECTABICHUN 00
ANEKTPOJIUTUYECKON JUCCOIMAIINH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE 3MIIMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA MTOCIEA0BATEIBHO OT OAHOIO
YPOBHS K JPYTrOMY, BBITONHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSA U
BO3MO>KHOCTEH MPAKTUYECKOTO IPUMEHEHHS U MOJIyYE€HUS N3YYaeMbIX BEILIECTB.

Takast oprauzamys cogep>kaHus Kypca CIIOCOOCTBYET NMPEACTABICHUIO XMMUYECKON COCTABIIAIONIECH
Hay4YHOH KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOH Npupoibl. Tem cambIM 0OecrieunBaeTcst BO3MOKHOCTh
¢dbopmupoBaHus y 00ydarOMIMXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METO/IaM TTIO3HaHUS B
Hayke. BaxHo Taxke 3aMEeTUTh, YTO OCBOEHHUE COJIEPKaHUSI Kypca POUCXOIUT C MPUBJICUYEHUEM 3HAHUHN U3
paHee U3y4eHHBIX KypcoB: « OKpy»karomuil Mup», «brnonorus. 5—7 xnacce» u «Pusnka. 7 Kmacey.

HOEJHN U3YYEHUSA YYEBHOTI'O IPEJIMETA «XUMMUS»

K nHampaBieHuio nepBoCcTeNneHHON 3HAUMMOCTH MIPHU peain3aiy 00pa3oBaTe/IbHbIX (PyHKINN
npeaMeTa« XuMHUsD TPATUIIMOHHO OTHOCAT (hOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphI. 3a/1a4a MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUA —
BOKHEUIINX (hAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUM, TOCTYITHBIX 0000IIIeHU]
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAyYHBIX METO/IaX U3YUYEHUS BELECTB U
XUMUYECKUX PEAKIUH, a TaKKe B (GOPMUPOBAHUH U PA3BUTHU YMEHHUI U CIIOCOOOB JIEATEILHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBujI 6€30MacHOr0 OOpaIleHHsI C BEIIECTBAaMH B TTOBCEHEBHOM KU3HU.

Hapsiny ¢ aTiM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHHUH 0COO0 3HAUNMON
MPU3HAETCS HANIPABJICHHOCTh OOYUYEHHs Ha pa3BUTHE U CAMOPA3BUTHE IMYHOCTH, (popMHUpoBaHUEe €€
MHTEJJIEKTa U 0011ed KynbTypbl. O0ydeHne YMEHHUIO YUUThCS U MPOA0IIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOM M3 BaXKHEHUIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 5TUM TIpU M3YYEHHUHU TIpeIMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIEe 3HaUeHNEe IPUOOpENH Takue
1IeJTH, KaK:

dbopMHpOBaHNE UHTEIJIEKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYTHHYECTBY,
CaMOCTOSITENTFHOMY TIPUHSTUIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSIM
KU3HU;

HaIPaBJIECHHOCTh OOYYCHHS HA CHCTEMATHYECKOE MPUOOIICHUE YUAIINXC K CAMOCTOATEIbHON



MO3HABATEIBHON JESITETLHOCTH, HAYYHBIM METOJIaM MO3HAHHUS, (POPMHUPYIOITIM MOTHBAIIUIO M Pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIINX MPHUOOPETEHHIO 00YYaIOIIIMMHUCS OTBITa Pa3HOOOpa3HON
JeSTeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), IMEIOIITIX
YHHBEPCATbHOE 3HAYCHUE IS PA3JIMYHBIX BUIOB JICATEILHOCTH;

(dopMupoBaHUE YMEHHIA OOBSICHATH M OIICHUBATH SIBJICHUS OKPYXKAFOIIET0 MUPa HA OCHOBAaHUY 3HAHUU U
OTIBITA, TIOJTYYCHHBIX MPH U3YYCHUH XUMHH;

(dopmupoBaHUE Yy 00yUarOIIUXCS TYMAaHHCTUYCCKAX OTHOIICHUH, TOHUMaHUSI IEHHOCTH XHMHUYECKHX
3HaHUH U BEIPAOOTKH SKOJIOTUYECKH 11EIeCO00pa3HOr0 MOBECHHS B OBITY M TPYAOBOH JIESITEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBBS 1 OKPYIKAIOIICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTUBAIMH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HATIPABICHHOCTH
JabHEHUIIETr0 00y4eHUsI.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

IlepBoHaya/JbHBbIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesoBeka. Tena u Bemecta. GU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BemiecTB. [loHsTHEe 0 MEeTOaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. YucThie
BemiecTBa v cMecu. CriocoObl pa3IeieHus] CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3J1EMEHTBI. CUMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U CI0KHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BewlecTB. OTHOCUTENIBHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas 10115
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

®u3nyuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukaius XuMu4eckix peakiuil (CoequHeHus, pa3ioKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY 101, C MpaBmiiaMu paboThl B JabopaTopuu U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYOBaHUEM; U3YUEHUE U ONHUCAaHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPraHUYECKHUX BEIIECTB; HAOM0qeHNEe (PU3NIECKHX (TIIaBJICHHE BOCKA, TAsTHHUE JIbJIa, PACTUPAHUE
caxapa B CTyIKe, KUTIEHUE U KOHJIEHCALlUsl BOJIbl) U XMMUYECKHUX (TOPEHHE CBEUYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0AEHUE U ONKMCAaHUE IPU3HAKOB IIPOTEKAHUS
XMMHYECKHUX peakuil (pa3okeHue caxapa, B3auMOJIeHCTBUE CEPHOI KUCIOTHI € XJIOpHUIOM Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoieiicTBre jxese3a ¢ pactBopoM coiu meau(ll));
U3y4eHHue CrocoO0B pa3JiesieHHs cMecel (C MOMOIIBIO MarHuTa, (GuiIbTpoBaHUE, BbINIAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpoBeI€HUE OUUCTKY ITOBAPEHHON COJIM; HAOIIOACHNE U OMCAaHHUe
pe3yJIbTaTOB MPOBEACHUS OIbITA, WIUTFOCTPUPYIOLIEr0 3aKOH COXPAHEHUS MACChl; CO3JaHue MOeei
MOJIEKY (IIapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmecs razos. Coctas Bo3ayxa. Kucinopon — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucaopoaa. CriocoObl MoMyyeHHs KUCIOPOAA B 1aOOpaTOpuu U MPOMBIIIIEHHOCTH. KpyroBopot kucnopona B
npupoje. O30H — aJIOTPONHAs MOJU(PHKAIHS KUCIOPOaA.

TennoBoil 3¢ (hexkT XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKUE
peaknuu. TommBo: yroyib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUICHHE TApHUKOBOT0 3(dekra, pazpylieHue
030HOBOT'O CIIOA.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Bogopoaa B npupoe, pusndeckre u XUMUYECKre
CBOICTBA, MPUMEHEHNE, CIIOCOORI MoayueHus. Kuciorer u comnu.

KonugectBo BemectBa. Moabs. Momnspras Macca. 3akoH ABoranpo. Momsipabiii 006€M razoB. Pacuérer mo
XUMHNYCCKUM YPABHCHUAM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PactBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBast 10715 BEIIECTBA B pACTBOPE. XUMHUUECKHUE CBOMCTBA
BoJbl. OcHOBaHUs. Poib pacTBOPOB B MPUPO/JIE U B KU3HU YenoBeka. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HEeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus nHeoprannueckux coeauaennii. Oxcuanl. Knaccudukaims okcuioB: coaeodpasyromme

(ocHOBHBIE, KUCIOTHBIE, aM(pOTEepHBIC) U HecosieoOpasyromie. HomeHkIaTypa okCuaoB (MEXIyHApOAHAS U
TpuBHANIbHAS ). DU3HUECKUE U XUMHUECKHE CBOMCTBA OKCHIOB. [loydeHne oKCHIoB.

OcHoBanHus. KHaCCI/I(I)I/IKaLII/I}I OCHOBaHUI1: MIEI0YU U HEPAaCTBOPHUMEIC OCHOBAHUS. HOMCHKJ'IaTypa
OCHOBaHHUI (MC)KI[yHaPOI[HaH u TpI/IBI/IaJ'ILHaSI). du3nuecKkre U XMuMHUECKIE CBOMCTBA OCHOBAHMH.



[Tonyyenue ocHOBaHUIA.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa Kuciot (MeKayHapoAHas U TPUBHAIbHAsA).
dusnueckue U XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenune
KHCJIOT.

Conu. Homenknatypa coiied (MexayHapoaHas U TpuBHaibHas). U3ndeckrue 1 XMMUYECKHUE CBONCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBsA3b MEXKIY KJlIacCaMH HEOPraHUYECKUX COETUHEHUI.

XVMMHUYECKUH 3KCIIEPUMEHT: Ka4ECTBEHHOE OIIPENIEIICHUE COIEP KaHUS KHCIIOPO/ia B BO3yX€; MOJIyUEHUE,
coOupaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHUCJIOPOAOM H yCIOBHS BO3SHUKHOBEHUS M MPEKpaIeHUs rTopeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCHJIOB U OITMCAaHKE X CBOWCTB; MOJIy4YeHUE, COOMpaHue, PacliO3HABAHNE U N3YUYE€HHE CBOMCTB BOJIOPOA
(ropenue); Bzaumoieiicteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHo HCTONIb30BaHUE BUICOMATEPUATIOB);
Habr01eHNe 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEN
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HAaTPUEM U KaJIbLIeM) (BO3ZMOMKHO
HCI0JIb30BaHNE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U ILIEI0YEH € TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILIECTB PA3JIMYHBIX KJI1ACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHMKAaTOPOB B paCTBOpAaxX KUCIIOT U LIeJIoueil; u3ydyeHue B3aumoneicteus okcuna meau(ll) ¢ pactsopom
CEPHOU KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPaIU3aliy; 0Jy4Y€HHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33134 110
TeMe«BakHelme Kiraccbl HEOPraHUYECKUX COCTUHEHUIN.

Iepunoauyeckuii 3akon u Ilepuoanyeckasi cucreMa xumMudeckux 3jemenToB . U. MenjesieeBa.
CtpoeHue aToM0B. XuUMU4ecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINU

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX DJICMCHTOB. HOH?ITI/IG [0) rpynnax CXOIHBIX 3JICMCHTOB
(1IemoYHbIe U MIETOYHO3EMENbHBIE METAIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00Pa3yloT
am(oTepHbIe OKCUIBI U TUAPOKCHUJIBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u jymaHonepuoasas Gopmsl [lepuoanyueckoit cucteMbl XUMHUYECKHUX 3J1eMEHTOB /1.
N. Menneneesa. [leproasl u rpynmbsl. PU3NYECKUN CMBICI HOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX ep. M3oTonbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuoanueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuro B [lepuoanueckoii cucreme . 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paJuyCca aTOMOB XUMHWYCCKUX 3JICMCHTOB, METAJINIMYCCKUX U
HEMETAJNIMISCKUX CBOMCTB MO rpynimam u nepuogam. 3HadeHue Hepnonnqecxoro 3aKOHa U HepHOHquCKOﬁ
CUCTCMbI XUMHUUYCCKHX 3JICMCHTOB JIA PA3BUTHA HAYKU U IIPAKTUKH. I[ . Menneneer — y‘-IéHBIﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBaneHnTHas (TOJIIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIHHOCTD
XUMHYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkIuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u013 BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, B3aHMMOJICHCTBHE
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U H_IC.IIOLICI‘/’I; MMPOBCACHUC ONLITOB, NJINTFOCTPUPYIOIIUX
MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/Iﬁ (FOpeHI/IC, PCaKnn pa3jioKCHUs, COCI[I/IHCHI/I}I).

Me:xnpeamernbie CBA3H
Peanu3zanus MeXnpeaAMETHBIX CBA3EH NPU U3yUYEHUU XMMUU B 8 KJIACCE OCYILIECTBISETCS Yepe3



HCIIOJIB30BaHHE KaK 06H_[I/IX €CTCCTBECHHO-HAYYHBIX HOHHTHﬁ, TaK " HOHHTHP'I, ABIAOIINXCSA CHCTEMHBIMHU J1JIsL
OTACIIBHBIX IPEAMETOB €CTECCTBCHHO-HAYUYHOTI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,

KJ1accuukanmsi, MepuoaNIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHE, MOJICITb,
SIBJICHHUE.

®du3nKa: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HOH, HYKITU, U30TOIIbI, PaJIMOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPHUUECKUI 3apsi, BEMIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
(bu3nUYecKre BeTMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOIIAEMEbIE, TOTLINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 8 K1acce HAMPABIICHO HA JOCTHIKEHUE O0YUYAIOIIMMHUCS TUIHOCTHBIX, METAIIPEIMETHBIX
Y IPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS YUYEOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE PE3yabTaThl OCBOCHUA MIPpOTrpaMMbl OCHOBHOI'O O6IHCFO O6pa3OBaHI/I${ JOCTHUI'alOTCA B X0O/1€
O6y‘-I€HI/ISI XHUMHUHU B CIMHCTBC y‘-IG6HOfI U BOCIIUTATEILHON JEITECILHOCTU OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAulMOHHbIMU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMHA
B 06H_IGCTBC IIpaBHUJIaMH U HOPMAaMH IIOBCACHUA U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUSA
n conuaim3anu 06yqa10m1/1x051.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

ITaTproTH4Y€CKOro BOCIIUTAHUSA

1) HIEHHOCTHOrO OTHOILLEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HICTOPUUECKOMY U HAYYHOMY HacleAMIo,
[IOHUMAaHUsI 3HAUEHUSI XUMUYECKON HayKU B KU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTHU BIIA/IETh
JOCTOBEPHOI MH(pOpMAIMEH O MEePESOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XMMHUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0ILECTBA;

I'pakmaHCKOr0 BOCIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
APYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-Ie6HBIX, IMO3HAaBAaTCJIbHBIX 3a4a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHHUHU yqe6me ITPOCKTOB,
CTpeMJICHHI K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B IPOLIECCe 3TON yueOHOM NesITeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBCACHHUEC U IMTOCTYIIKH CBOUX TOBapI/IHIGf/'I C O33N HPAaBCTBCHHLIX U MPABOBBIX HOPM C
y4€TOM OCO3HAaHMsI OCJIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHMSA

3) MHPOBO33pEHUECKUX MPECTABICHUIN O BEIIECTBE U XMMUYECKON peakIiH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOLIMX OCHOBY ISl IOHUMAHUS CYLIIHOCTH Hay4YHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOIBI, B3aUMOCBSI3IX
4eJI0BEKA C MPUPOJHOU CPENIOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHBOB, HAlIPaBJIEHHBIX HA MOJyY€HUE HOBBIX 3HAHUHN 110 XUMHH, HEOOXOTUMBIX IS
00BbsICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBIECHUM;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATENbCKON KYJIBTYPbI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENIbHON pabOThI C y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00YUYEHHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pazoBaHMIO, TPOSKTHON U UCCIIEA0BATENBCKOM AesITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIEM;

DopMHPOBAHUSA KYJIbTYPBbI 310POBbS

7) oco3HaHUs IIEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHUS TIOCIEICTBUN U HETPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPeOICHUS
QJIKOTOJIs, HAPKOTHKOB, KypEHHs), HEOOXOIUMOCTH COOTIOZICHUS TTPaBuiI 0€30MMaCHOCTH TIPH OOPAIICHHUH C
XUMHWYCCKUMHU BEUICCTBAMU B 6I)ITy u peanLHoﬁ JKHU3HU,

TpyaoBoro BocnuTaHus
8) uHTepeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccruil U Tpyaa pa3IuyHOro pojia, yBaXXeHHE K TPyy U



pe3yabTaTaM TPYJIOBOH NESTEITLHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHUMHUH,
OCO3HAHHOTO BHIOOPA MHINWBUIYAIBHON TPAEKTOPUH MPOJOKEHUS 00pa3oBaHUs ¢ YIETOM JTMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIECIITHOM
poeCCHOHATTLHOMN IEATSILHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHUH; TOTOBHOCTH aJIAITHPOBATHCS B
npodecCuOHaIBHOM cperie;

IKO0J0rH4ecKoro BOCIIUTAHHS

9) HKOJIOTHYECKH 11eTIECO00Pa3HOr0 OTHOIICHHUS K MPUPO/Ie KaK HCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAHMSI, MOHMMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOro o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXHYECKOMY 3/JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MMACHOTO TIOBEICHUS IPU PabOTe ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIHsIX, YTPOKAIOIIUX 30POBBIO
W SKU3HH JIIOJICH;

10) ctocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTy9aeMbI€ ITPH U3yUYECHUN XUMUH, JUISI PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY Karolen MPUPOTHOM Cpe10i, MOBBIIEHUS YPOBHS KOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTeH UX PELICHHS TOCPESACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATENIbHOM, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BIJACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
o01IeHayYHbIC TOHATHSA (3aKOH, TEOPHUs, IPUHIIMII, TUIIOTE3a, (PAaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Ap.),
KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETaxX U MO3BOJISAIOT Ha OCHOBE 3HaHUH U3
3TUX MIPEIMETOB (OPMHUPOBATH MPECTABIECHUE O LIETOCTHOM HAyUYHOM KapTUHE MUPA, 1 YHUBEPCAJIbHBIE
y4eOHbIe NeiicTBUs (TI03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYISTHBHBIE), KOTOPhIE 00ECTIEYNBAIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHHIO YIEOHOMH
JESTEIIBHOCTH.

MertanpenmeTHble pe3yIbTaTbl OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl 10 XMMHUH OTPaXKaroT OBJIaJICHNE
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU IEUCTBUAMU, B TOM UUCIIE:

Ba3oBbIMH 10rMYecKUMH e CTBUSIMU

1) yMeHreM uCnob30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS PYU OCBOEHUH 3HAHUI: pacKphIBaTh CMbICI
XUMHUYECKUX TOHATUH (BBIAENATH UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJI1 O0BSICHEHUS OTAENbHBIX (PaKTOB U SIBICHUI; BHIOUPATh OCHOBAHUS
U KPUTEPUU AJIs KJIaCCU(PHUKAMU XUMUYECKUX BELIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABINBATh IPUYUHHO-
CIIEICTBEHHBIE CBS3H MEXAY 00BEKTaMU U3yUEHUs; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JEAyKTHBHBIC, 110 aHAJIOTUHM); JIEJIaTh BEIBOJIBI M 3aKJIIOUCHHS;

2) yMEHHEM IIPUMEHSITH B MIPOLIECCE MO3HAHMS TOHATHS (IIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCTIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBAThH MIMPOKO IPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE MTPE/ICTABICHHS — XUMUYECKHUI 3HAK (CUMBOJI 3JIeMEHTa), XUMU4ecKas hopMyIia u
ypaBHEHHE XMMHUECKOHN peakllui — MPH PEIIeHNH Y4eOHO-TIO3HABATENbHBIX 3a/1a4; ¢ YUYETOM ITHX
MOJIETIbHBIX MPECTABICHUHN BBISBIISITh U XapaKT€pPU30BaTh CYIIECTBEHHbIE MPU3HAKH N3Y4aeMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUYECKHX PEAKIIHi{; BBIABIATH OOIIME 3aKOHOMEPHOCTH, TPUUNHHO-
CIIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B M3yUYaeMbIX IpOLEcCcax U SIBICHUSX; IpeiaraTb KpUTepuu As
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIOMPATh CIOCO0 peleHus: yueOHoi
3a/1auM (CpaBHUBATh HECKOJbKO BapUAaHTOB PELICHUsI, BHIOMpaATh HanOoJiee MOIXOAAIMINN ¢ YUETOM

CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HCCIeI0BATEIbLCKAMH AeHCTBUAMHU



3) yMeHHEeM UCHOIb30BaTh OCTAaBJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHNS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) npuoOpeTeHre OMbITAa 10 MIIAHUPOBAHUIO, OPTaHU3AIMH U ITPOBEICHUIO YUEHUYECKHX IKCIIEPUMEHTOB:
yMeHHE Ha0II0AaTh 3a XOJI0M IIPOIIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMyJIMpOBaTh
00001IeHNS ¥ BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJICIaHHOI padore;

Paboroii c undopmanuei

5) ymMeHueM BbIOMpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO PA3THYHBIX BUIAOB U (hOpM
MPEACTABJICHUS, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMUUECKOTO
coJiepKaHusl, CIpaBOYHbIE TOCOOUs1, pecypchl IHTepHeTa); KpUTHYECKH OLICHUBATh TPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHUEM IPUMEHSTh PA3JIMYHBIC METO/IBI U 3aMPOCHI MPU IOUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIIUX JTaHHBIX, HCOOXOMMBIX ISl BHITTOJHEHUS YUECOHBIX U TTO3HABATEIILHBIX 33]1a4 OTpe-
NENEHHOTO THIIA; TPUOOPETEHUE OMBITA B 00JIACTH UCIIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJICHUE KyJIbTYypOi aKTUBHOTO MCIIOIB30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONITHUMATILHYIO POpPMY MPEICTaBICHIS HHPOPMAIIMH U UILTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIOKHBIMY CXEMaMH, JuarpaMmmMamu, IpyrumMu popmamu rpaduku u ux
KOMOHHALIMSIMU,

7) yMeHHEM KCII0Ib30BaTh U aHATIM3UPOBATH B MPOIIECCe YUEOHOM U UCCIEI0BATEIbCKOM IS TEIIbHOCTH
MHGOPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOT0 X035HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpY>KaroIlel MPUPOIHON CPEBI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA W/HITH TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMyIHpPOBaTh CBOU NPEIJIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS MPEJIOKCHHOM 3a/1a4u;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3YIIHTATOB BHITIOJHEHUS! XUMHUECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, Ta00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEILHON U MCCIIEIOBATEIHCKON
NesTeIbHOCTH MIPU PELICHNH BOZHUKAIONUX Mpo0IeM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTIACOBAHUS
no3uuui (06cyxeHus, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIIMS COBMECTHBIX JIEHCTBUM,
OTIpeJieNIeHUe KPUTEPHUEB 10 OIIEHKE KaueCcTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcaabHBIMH PeryissTHBHbIMH J1€fiCTBUSIMH

11) ymeHHEM caMOCTOATENLHO ONPEIEIATh IENH eATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIC CITOCOOBI pelieHns YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIISITH HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUETOM MOTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX; OIICHUBATH COOTBETCTBUE TIOJTYYCHHOTO
pe3yibTaTa 3asBICHHON LEH;

12) yMeHHEM HCIOIb30BaTh H aHAIM3UPOBATH KOHTEKCTHI, MPe/IIaraeMble B yCJIOBHHU 3aaHU.

HNPEIMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 0053aTeTLHOTO COIeP KaHUS, YCTAHOBICHHOTO TaHHOM
MIPUMEPHON pabouel MPorpaMMoi, BBIJIEISIOT: OCBOSHHBIE O0yYAIOIIMMUCS HAyYHbIC 3HAHUS, YMECHUS U
CrocoObI IelcTBUH, cienudrueckue A MpeIMeTHOM 00IacTi « XUMUS, BUIBI ASSITEIBLHOCTH 110
MOJTyYE€HUIO HOBOTO 3HAHMSI, €M0 HHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U
HOBBIX CUTYyallHsIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHPOPMUPOBAHHOCTH y O0YUAIOIIMXCS CIEAYIOMNUX YMEHUM:

1) packpvisams cmbici OCHOBHBIX XUMUYIECKUX MOHSATHI: aTOM, MOJICKYJIa, XHMHUYCCKUIN 3JIEMEHT, MPOCTOEC
BELIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASA U HEOJJHOPO/IHAs ), BAIECHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast 10Jis
XMUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PEaKLIUsl, KITacCU(PUKAIS PEaKIMii: peakuu
COEIMHEHMS, PEaKIIUU PA3JIOKEHUs, PEaKIMK 3aMEeIlEHUs], peaKliui 00MeHa, 9K30- U SHAOTEPMUUYECKUE
peakimu; TeroBoi 3 dekT peakuuu; sApo aToMa, HIEKTPOHHBIN CIIONW aTOMa, aTOMHAsi OpOUTAaIIb, panyc
aToMa, XUMUYecKas CBs3b, MOJIAPHAS U HEIOJIApHAs KOBAJIGHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, AaHHOH,
pacTBoOp, MaccoBasi A0J1s BellecTBa (IIPOLIEHTHAsI KOHLIEHTPALKs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX MOHATHH (CM. 11. 1) U IPUMEHSITH 3TH MOHITHS
IIPY OIIMCAHUM BELIECTB U UX IPEBPAIICHUN;

3) ucnoavzosames XUMUIECKYIO CUMBOJIMKY ISl COCTABJICHHsI (DOPMYJT BEIIECTB U YPABHEHU I XMMHUYECKUX
peaKuuii;

4) onpedensimv BaJCHTHOCTbh aTOMOB JIEMEHTOB B OMHAPHBIX COCAUHCHHUAX; CTEIICHb OKHUCIICHHSI
HJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX; IIPUHAICKHOCTH BEIIECTB K ONPENEIEHHOMY KJIACCY COSAMHEHUH 110
dbopMyiaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs! U HOHHAs) B HEOPTAaHUUECKUX COCAMHECHUSIX;

5) packpvisame cmuicn [epuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX nosoxenus B [lepuoaudeckoit
CUCTEME; 3aKOHOB COXPAHEHMSI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKOHa ABOTaJpo; OMKCHIBATh U XapaKTepu30BaTh TabanuHyto hopmy Ilepuonnyeckoii cucTemMbl
XUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHITUS «IJlaBHas noAarpynna (A-rpynna)» u «nobdounas noarpynmna (b-
rpy1nmna)», Majblie U O0JbIlINe IePUOIbl; COOTHOCUTH 0003HAUYEHHS, KOTOPhIE UMEIOTCS B TaOIUIEe
«ITepuoanyeckas cucrema Xumuyeckux 3yemMeHToB 1. 1. MeneneeBa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU
CTPOEHHS ATOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apA] sApa, 00IIee YUCIIO0 FIEKTPOHOB U
pacripeielleHue UX 10 3JIEKTPOHHBIM CII05IM);

6) kraccuguyuposames XUMHUYECKHE FJIEMEHTBI; HEOPTAHUYIECKUE BEIIECTBA; XUMUUECKHE PEaKIHH (10
YHCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 10 TETLIOBOMY P QEKTY);

7) xapaxmepuzosams (onucvléams) OOLIHE XMMUYCCKHE CBOWCTBA BEIIECCTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/1asl ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUA;

8) mpoenozupoeamv CBOMCTBA BELIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIIEHUI B Pa3INYHBIX YCIOBUSAX;

9) ebluLUCHsIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIIECTB; MACCOBYIO JIOJTO
XMMHYECKOI'0 3JIEMEHTA 10 (GOpMyJie COEMHEHNUS; MAaCCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

10) npumernsms OCHOBHBIE OTIEPALIUH MBICIIUTEIBHON JIEATEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHNE,
0000111eHIEe, CHCTEeMAaTH3AINI0, KITACCH(UKAIIHNIO, BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBI3EH — TSI
W3Y4YEHMsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; €CTECTBEHHO-HAYUHbIE METO/IbI TO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credosams paBuIaM MOIB30BAHUST XUMHUYECKOH MTOCY 10N M 1a00PaTOPHBIM 000PYIOBAHUEM, a TAKKE
IpaBWJIaM oOpallleHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIITOJIHEHUIO J1a00paTOPHBIX
XMMUYECKHUX OMBITOB I10 MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOa U KUCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHON MAacCOBOM J0Jei pacTBOPEHHOTO BEILIECTBA; MJIAHUPOBAThH U
MIPOBOJAUTH XUMUUECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB LIEJI0YEH U KUCIIOT € TIOMOIIBIO
MH/IMKATOPOB (JIaKMYC, (heHOIPTaICHH, METUIIOPAHXK U Jp.).



TEMATHYECKOE IINIAHUPOBAHUE

(busmveckue u Xu-;

MHYECKHE CBOMCTBA KUCIOPOa;

CIOCO0bI €ro MOJyUeHHS;

NPHMEHEHHE ¥

3HAYCHHE B IPHPOJE U XKU3HH YEIOBEKa;
CpaBHHBATh PEAKLUH TOPEHHS U MEUICHHOTO
OKHCIICHHUS;

CobupaTh mpuOOPHI AT TOTYICHHS KHCIOPOia
(BBITECHEHVEM BOJHI U;

BO3/yXa);

Pacmo3HaBaTh OIBITHBIM ITyTEM KHCIOPO;;

Ne | HanmenoBaHue pa3eoB U TeM NPOrpaMMbl KosimuecrBo yacos Jara Buabl 1esiTeIbHOCTH Bunasl, DyieKTpOHHbIE (L (POBLIE)
n/n H3y4eHust (hopmbl oGpazoBaTebHbIE pecypchl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJIS
padoTsI padoTsI
Pasnen 1. IlepBoHayaibHbIe XHMHYECKHE IOHATHSA
1.1. | Xumusi — BaxkHast 06.1aCTh €CTECTBO3HAHUS U 5 0 2 PackpbIBaTh poiib XMMHUHU B IPHPOJIE U KUZHU INpakTuyeckas
NPAKTHYECKOH AeATEILHOCTH YeJI0BEKa 4eJIoBeKa; patora; https://resh.edu.ru/subject/lesson/1521/main/
€& cBsI3b C; https://resh.edu.ru/subject/lesson/1522/main/
IPYTMMHU HAayKaMmu;; https://resh.edu.ru/subject/lesson/1485/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1487/main/
1.2. | BemecrBa 15 2 1 Pazmuuats du3udeckue U XuMudeckue sBineHns; | [IpakTudeckas
H XUMHYECKHE peaKUun OOBSACHSATb UX CYLHOCTB; paboTa;
C TOYKH 3PEHHS AaTOMHO-MOJIEKYJISIPHOTO https://resh.edu.ru/subject/lesson/1520/main/
yUCHHUSE; https://resh.edu.ru/subject/lesson/1519/main/
OnpenesiTh MPU3HAKE XUMHIECKHX PEaKIHii; https://resh.edu.ru/subject/lesson/2063/main/
YCIIOBHS MIX [IPOTEKAHHS; https://resh.edu.ru/subject/lesson/2731/start/
OOBSICHATH CYIIHOCTH (DU3MIECKUX U https://resh.edu.ru/subject/lesson/2448/main/
XUMHYECKHX SBJICHHH C TOUKH; https://resh.edu.ru/subject/lesson/2447/main/
3pEHHsI ATOMHO-MOJICKYJISIPHOTO yICHHUST; https://resh.edu.ru/subject/lesson/2446/main/
KitaccuuimpoBats XUMHYECKHE PEAKIHH (110 https://resh.edu.ru/subject/lesson/3119/main/
YKCITy U COCTABY; https://resh.edu.ru/subject/lesson/2062/main/
pearupyromux u 00pasyoIuxcs BEIIECTB); https://resh.edu.ru/subject/lesson/2445/main/
CocTaBisath GOpMyJibl OUHAPHBIX BELIECTB 110 https://resh.edu.ru/subject/lesson/2444/main/
BQJIEHTHOCTH H; https://resh.edu.ru/subject/lesson/2442/main/
OTIPEJIENSTH BAJIEHTHOCTH 110 (hopMyJiaMm https://resh.edu.ru/subject/lesson/2443/main/
BEIIECTB; https://resh.edu.ru/subject/lesson/2055/main/
PaccraBisith KO3(QUIMEHTHI B yPaBHEHHSIX https://resh.edu.ru/subject/lesson/3120/main/
XUMHUYECKUX PEaKIHii;
Hroro mo pasaeny 20
Paznen 2. BaskHejilne npeAcTaBUTETH HEOPTAaHHIECKHX BellleCTB
2.1. | Bo3nyx. Kuciopoa. Ilousitue 06 okcnaax 5 0 1 PackpbIBaTh CMBICT H3y4aeMbIX TTOHSATHIT 1 VerHslit https://resh.edu.ru/subject/lesson/2446/main/
MPUMEHSATH 3T TIOHATHS TIPH; orpoc; https://resh.edu.ru/subject/lesson/2447/main/
OIMCaHNH CBOMCTE BEIIECTB U UX Npepamenuii; | [Tncemennsii | https://resh.edu.ru/subject/lesson/2445/main
XapakTepu30BaTh (OMHUCHIBATH) COCTAB BO3AYXa; | KOHTPOJIb;




2.2.

Bonopon.
IoHsiTHE 0 KMCJIOTAX H COJISIX

PackpbIBaTh CMBICIT H3Y4aEMBIX HOHATHI 1
[PUMEHSITH 3TH TIOHATHS TIPH;

OIHMCAHNM CBOJCTB BEIECTB M UX NPEBPAIICHHUI;
XapakTepu3oBath (ONUCHIBATH) HHU3HIECKHE U
XHUMHYECKHE CBOICTBA;

BOJI0PO/IA;

CII0COOBI €0 MOy YCHHS;

HPUMEHEHHE;

CobupaTts npubdop 1715 MOIydeHUs BOAOPOIA;
Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY JUTSt
cocTaBieHus GopMyI;

BEILECTB;

MOJICKYJISIPHBIX YPaBHEHNH XUMUYECKHUX
peakIuii ¢ yqacTuem;

BOJI0PO/IA;

CrnenoBats npaBuiaam 6e30macHON paboTsI B
11a00paTOpUX NP UCTIOIIb-,

30BaHHY XHMUYECKOH MOCY/BI 1 000pPYOBaHUS; a
TaKKe TIPaBUIIaM;

oOpalieHust ¢ TOPIOYMMH BELIECTBAMU B OBITY;;

YcrHblit
omnpoc;
TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2055/start/

2.3.

KosimuecTBeHHbIE OTHOLIEHUSI B XUMUH

PackpbIBaTh CMBICT H3y49aeMbIX OHATHI U
MPHMEHATH 3TU MOHSATHS;

a;

TAaKKe H3yUeHHBIE 3aKOHBI U TEOPUH IS
peleHust pacuéTHBIX 3a/a4;

BpIuncIIATS MOJIPHYIO MaccCy BEILIECTB;
KOJIMYECTBO BELIECTBA;

00BEM;

rasa;

MacCy BEIIECTBA;

ITpoBOIUTH PacyETHI O ypaBHEHUSIM
XHMHIYECKIX PeaKHil: KOJINIeCcTBa;

;

00BEMa;

Macchl BEIIECTBA 110 U3BECTHOMY KOJIUUYECTBY;
00BEMY;

Macce;

peareHToB MM IPOIYKTOB PEAKIIUH;
BrictpauBaTh pa3zBépHyThIC MHCEMEHHbIE H
YCTHBIE OTBETHI C OIIOPOH Ha;
uHdopMaIMIo U3 yueOHHKA U CIPaBOYHBIX
MaTepHaloB;

IPaMOTHO;

HCTIONIB30BaTh U3yUCHHBIN MOHATHHHBIH

ANMIANAT KUNCA YN "

YcTHbII
ompoc;
TTuceMeHHbI
KOHTPOJIb;

POII




2.4.

Bopna. PactBopbl. IlonsiTie 06 ocHOBaHHSIX

PackpbIBaTh CMBICIT H3y4aeMbIX MOHATHH U
MPUMEHSATh 3TH HOHATHUS TIPHU;

OIMCAHUU CBOICTB BEILECTB M UX NMPEBPAILCHUH;
Xapaktepr3oBath GHU3NYECKUE U XUMUYECKHE
CBOMCTBA BOJIBI;

eé poub;

KaK pacTBOPUTENSI B IPHPOIHBIX MPOLIECCaX;
CoCTaBIATh ypaBHEHUSI XUMHYECKUX PEAKLIUH C
y4acTHEM BOJBI;

OOBSACHATH CYIHOCTb IKOJIOTHYECKUX TPOOIIEM;
CBSI3aHHBIX C;

3arps3HEHUEM MIPUPOIHBIX BOJ;

croco0bl OUYUCTKU BOJIBI OT IIPUMECEii;

MEpBI 10 OXPaHEe BOJ| OT 3arps3HEHUS;
IInanupoBaTh U OCYILECTBIATh HA MPAKTHKE
XMMHYECKHE SKCIIEPUMEHTHI;

;

MIPOBOAUTH HAOJIOIEHNUS;

JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM;
9KCIIEPUMEHTA;

CneoBath paBuiiaM 0€301macHoi paboThl B
J1a00paToOpuH Npwu;

HCTIOJIB30BAHUU XUMUYECKOH ITOCY bl U
000py0BaHUS;

IIpoBOANTH BBIYUCIICHUS C IPUMEHEHUEM
TOHSTHS «MaccoBasi J0JIsL;

BEIL[ECTBA B PACTBOPEY;

Hcrons30Bath NPH BHIIOJIHEHAH YUeOHBIX
3a1aHui U B IpoLIecCe;

HCCIIEIOBATENBCKON e TeNbHOCTH HayqIHO-
TIOTYJSIPHYIO JIUTEPATypy;

XHMHIYECKOTO COZIepIKaHHS;

CIIPaBOYHbIC MAaTEPHAIIHI;

pecypesr;

YcrHblit
omnpoc;
TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start




2.5. | OcHOBHBIE KJIACCHI HEOPrAHHYECKHX 11 1 1
coeMHEeHMii

KraccudurmpoBats H3ydaeMble BEIIECTBA MO
COCTaBY H CBOICTBaM;

CocTaBisTh HOpPMyJIBI OKCHIOB;

KHUCJIOT;

OCHOBaHHI;

coJiel ¥ Ha3bIBATh;

HX [0 MEXIyHapOAHOH HOMEHKIATYPE;
ITporHo3upoBaTh CBOKHCTBA BEIECTB HA OCHOBE
OOINX XHMHUYECKHX;

CBOWCTB H3YUCHHBIX KJIACCOB/TPYII BEIIECTB; K
KOTOPHIM OHU;

OTHOCSTCS;

CoCTaBNATh MONEKYIPHBIE YPABHCHUS
PpeaKImii;

MIUTIOCTPHPYIONINX;

XUMHYECKHE CBOHCTBA U CIIOCOObI MOy YEHHUS
BELIECTB U3YUCHHBIX;

KJIACCOB/TPYIII,

a TakoKe MOATBEPKIAIOIHUX TeHETUYECKYI0
B3aUMOCBS3b;

MEXy HUMHU.;

IIpon3BoAUTH BHIYMCIIEHHS IO yPaBHEHUAM
XMMHYECKUX PEaKLnii;

[InanupoBaTh ¥ OCYIIECTBIATH HA IPAKTHKE
XUMHYECKHE IKCIIEPUMEHTBI;

;

MIPOBONTH HAOIIOICHYS;

JleNaTh BEIBOJIBI TI0 PE3YJIbTaTaM;
9KCIIEPHMEHTA,;

CrnestoBaTh TipaBmIIaM 6€301MacHoOi paboTHI B
J1a00paToOpHH TIpH;

HCIOJIB30BAaHNH XUMHIECKOH TTOCY bl U
000pyJ0BaHHS;

Vcnomnp30BaTh IPH BBITOIHEHUH YIeOHBIX
3a1aHuil U B IpoLIecCe;

HCCIIEIOBATENIBCKON S TEIbHOCTH HayTHO-
TIOMYJSIPHYIO JIUTEPATypy;

XUMHYECKOTO COZIepIKaHHS;

CIpaBOYHbIC MATEPUATIBL;

pecypcesl;

Nurepnera;

BrictpanBaTh pa3zBépHyThIC MHCEMEHHbIE H
YCTHBIE OTBETHI C OIIOPOH Ha;

uHdOpMaIHIO U3 yueOHHKA U CIIPaBOYHBIX
MaTepHAaloB;

IPaMOTHO;

HCTIONIB30BaTh H3yUCHHBIN NOHATHHHBIH

YcrHblit
omnpoc;
TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2440/main/

Hroro o pazneny 30

Paznen 3. Ilepmoamyeckuii 3axon u Ilepnoauyeckas cucteMa XuMHUecKHX d1emenTos JI. . Menaeneesa.
Crtpoenne aToMoB. XuMu4ecKasi cBsi3b. OKHCIHTEILHO-BOCCTAHOBHTE/ILHbIC PeAKIHT




3.1

Ilepnoanyeckuii 3axon u Ilepnoanyeckas cucrema

PaCKpI)IBaTL CMBICII IIEPUOAUIECKOTO 3aKOHA,

YcTHbIit

https://resh.edu.ru/subject/lesson/2053/start/




xumuyeckux yieMentos /1. U. MengeneeBa. CTpoenue atoma

IoHNMaTh CyIIECTBOBAHKE IIEPUOATICCKOH
3aBUCUMOCTH CBOHCTB;

XUMHIYECKHX 3JIEMEHTOB (H3MEHEHHE PaiyCcOB
aTOMOB H;

9IEKTPOOTPULATETLHOCTH) H X COSAUHEHUH OT
TIOJIO>KEHUS B T1e-,

PHOMYECKOM CHCTEME U CTPOCHHS aTOMa;
VYcTaHaBINBATH CBSI3b MEX/LY HOJIOKEHHEM
JIIEMEHTa B IIEPUOJUIECKOMH;

CHCTEME U CTPOSHHEM eTo aToMa (COCTaB U
3apsy Aapa;

o0111e€e YncIIo;

9IIEKTPOHOB U paclpesieleHNe UX I0
3JIEKTPOHHBIM CII0SM);

IIporHo3upoBaTh XapakTep U3MEHEHUsI CBOHUCTB
9JIEMEHTOB U HX;

COEJUHEHHH 10 TPyINIIaM U IepHoIaM
Iepuoanueckoii cucremsl;
XapaKkTepH30BaTh XMMUYECKUE HIEMEHTHI
NepBBIX TPEX NEPUOJIOB;

;

KaJIus;

KaJbpLUs 10 UX NOJIOKeHHIOo B [leproauueckoi
cucteme J1. U.;

Meneneena;

Cnenoats npaBuiam 6e30macHON paboTsI B
11a00paTopuH mpw;

HCIOJIE30BAHNH XUMIIECKOH TOCY bl U
000pyI0BaHUS;

BrlcTpanBath pa3BEpHYTHIE MHCHMEHHBIE U
YCTHBIE OTBETHI C OTIOPOIf Ha;

HHPOPMAIHIO U3 YIeOHUKA U CIIPABOYHBIX
MaTepHaJIoB;

IPaMOTHO;

HCHOJIE30BaTh H3yYEHHBIN NOHATHIHBIN
anmapar Kypca XUMHH;

Vcnonp30BaTh IPU BHINONHEHHHU YUeOHBIX
3a/1aHUH TeKCTHI yueOHHKa;

;

crpaBouHble MaTepuans! (Ileprnoauueckyio
CHCTEMY XHMUUECKHX;

snemeHToB Jl. . Menneneena;

TaOMNHUIly pacTBOPUMOCTHU KHCIIOT;

;

OCHOBaHHMH U coJieit B BOJIE;
JNEKTPOXUMHUIECKHHN PsiJi HATPSKCHUIA;
METAaJJIOB);

Vcnonp30BaTh NPH BBINOIHEHUH YIEOHBIX
3a1aHui U B poLecce;

HCCIIEIOBATENBCKON e TebHOCTH HayqHO-
TIOMYJISIPHYIO JIUTEPATypy;

XHMHYECKOTO COZIePIKAHHS;

CIIPaBOYHbIC MATEPUAIIHI;

pecypces;

HurepHera:

o1poc;
TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/3093/start/




3.2.

XuMuueckas cBsizb. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE
peakuuun

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHH;
Ormnpenensats BUJ XUMHYECKOH CBSI3H B
COCIMHEHHH;

Omnpenensth CTENeHb OKUCICHUSI XUMHIECKOTO
JJIeMeHTa 1o opmyrie;

€ro COeNHEHHS,;

Ormnpenensth 3JIeMeHT (BEIEeCTBO) —
OKHCIIUTEIb U JIEMEHT (BELIECTBO) —
BOCCTaHOBHTEJIb;

OOBSACHATH CYIHOCTB MPOLECCOB OKUCICHHS U
BOCCTAHOBJICHHS;

CoCTaBIATh 3JIEKTPOHHBIT Oananc ¢ y4éTom
YHCIIa OTAAHHBIX U;

MIPUHATBIX JIEKTPOHOB,;

CocTaBsATh ypaBHEHUE OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIbHON peaKLuy;
Vcnosp30BaTh OPH BBIMOIHEHHN Y4eOHBIX
3a/IaHUi TeKCThI yueOHHKA;

;

CIPaBOYHbIE MaTepUabl (IEPUOAUYECKYIO
CHCTEMY XUMHYECKHX;

anemeHToB /. . Menneneera;

TaOJIMIy PaCTBOPUMOCTH KHCJIOT;,

;

OCHOBAHHH ¥ COJICH B BOJIC;
EKTPOXUMHUUCCKHUHN PsiJl HATIPSHKCHUN;
MEeTANnoR)::

YcrHbli
o1poc;
TTuceMeHHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3093/start/

Hroro no pazzgeny:

15

PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




NNOYPOYHOE IINTAHUPOBAHHUE

BelecTBa. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

Ne | Tema ypoka KoaunuecTBo yacoB Hdara Bunsi,
n/n H3y4YeHHusi | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJISE
padoThI padoThI

1. |IIpeamer u 3agauu XMMHUH. O 1 0 0 VcTHBIN
MOHATUSX U TEOPUH B XMUMUHU. OIIpoc;
XuMHS - HayKa O BEIIECTBAX , MX [TucemeHHbINH
MpEBPAILCHUH, CBOMCTBAX KOHTPOIJIb;
BEIIIECTB.

2. |IlpaBuna texHuku Oe3omacHoct. |1 0 0 VYcrHbli
Xumus B cucteme Hayk. [IonsaTue o OIIpOC;
METOJax IIO3HAHUA B XUMUU. [TuceMeHHbIN

KOHTPOJIb,

3. |Ilpaktuueckas pabora Nel 1 0 1 [TpakTrdeckas
"JIabopaTtopHOoe 000pyaOBaHUE U pabora;
MIPUEMBI 0OpaIeHHs ¢ HUM."

4. |Tena u BemecrtBa. Ousnueckue 1 0 0 VcTHBIN
CBOMCTBA BEUIECTB. ATperatHoe OIpOC;
coctosiHue BeniecTB. Onucanue [TucbmeHHbIN
(bU3n4eCKUX CBOMCTB BEILIECTB. KOHTPOJIb,
YucThle BEIECTBa U CMECH.

5. | CrocoOsl paseneHus cMeceit. 1 0 1 [TpakTHyeckas
[TpakTnueckas padora Ne2 pabora;
"Oumncrka BemecTs"

6. |Ilonsrue "BemectBo" B pusuke u |1 0 0 VYcTHbIH
xumMuu. OU3nyYecKue u OIIpoc;
XAMUYECKUE SIBJICHUA. [TnuceMeHHbIM
XuMHYecKas peakuus u eé KOHTPOJIb,
MIPHU3HAKH.

7. | AToMbl 1 MonekyJbl. Xumuueckue |1 0 0 VYcrHbIH
sneMeHThl. CUMBOJIBI XUMUYECKHX OIIpoC;
3JIEMEHTOB. [IuceMeHHbIN

KOHTPOJIb;

8. | Cocras BerecTBa. 3aK0oH 1 0 0 VYcTHbIi
MOCTOSIHCTBA cocTaBa. Gopmbl OIIpoC;
CYIIECTBOBAHUS XUMHAUYECKHAX [TuceMeHHbIN
351eMeHTOB. [IpOoCThIC U CIIOKHBIE KOHTPOJIb,




9. | ATOMHO-MOJICKYJIIPHOE YUCHHUE B YcTHbIN

XHMHUH. Ompoc;
[TnceMeHHbBII
KOHTPOJIb;

10. | OtHOoCHUTENBHAS aTOMHAs Macca YceTHbIi
BellecTBa. ATOMHAs €IUHHIIA Ompoc;
Macchl. Beraucnenne ITnceMeHHbBIH
OTHOCUTEILHON MOJIEKYJISIPHOM KOHTPOJIb;
MAacCHI BEIISCTRA.

11. | MaccoBbI€ 101 XUMHAYECKOTO B VceTHBIH
BEIIeCTBe. BrIuncieHne MaccoBOM OIpoc;

JI0JIM 3JIEMEHTOB 10 XMMHUYECKUM ITnceMeHHbBIH
dbopmyam. KOHTPOJIb;

12. | Yo nokaspIBaeT XMMHUUECKHI 3HAK VceTHbi
U XuMHu4eckas Gopmya. OIpOC;
CocraBnenue GpopmMyIibl BelecTBa [TuceMenHbIi
10 IIPOLIEHTHOMY COAEPIKAHUIO KOHTPOJIb,
3JICMCHTOB.

13. | Knaccuukanms XuMHYECKHX VcTHBIN
AJIEMEHTOB M OTKPBITHE OTpoc;
MepUOANYECKOTo 3akoHa. CucreMa IInceMeHHBII
XHMHYECKHX DJIEMEHTOB KOHTPOJIb;
J.M.Menneneena. Onpesenenue
nepuoja u TPyTIbL.

14. | BajleHTHOCTb XMMHUYECKUX VeTHbIH
aneMeHToB. OmnpeneneHue OTpoc;
BAJICHTHOCTH I1I0 ITOJIOXKCHHUIO IInceMeHHbIH
AJIEMEHTA B MEPUOIUYECKOM KOHTpOJIb;
cucreme. CoctaBieHne GopMyJibl
1o BajieHTHOCTHU. OnpeeneHue
BaJICHTHOCTH 3JICMEHTOB 110
dbopmynaM coeMHEHUIA.

15. | KonnyectBo Bemectsa. Modb - VY CTHBIH
eIMHHUIIA KOJIUUECTBA BEIICCTRA. OIpoc;
MounsipHast Macca BelecTBa. ITuceMeHHEBIN
Brruncnenue MOasSpHONM MacChl. KOHTPOJIb,

Omnpenenenre Macchl BEMIECTBA O
W3BECTHOMY KOJIMUYECTBY BEIIECTBA
U OTIpe/IeTICHHE KOJIMYeCTBa
BEIleCTBA [0 U3BECTHOM Macce.




16. | O6001mIEeHNE 3HAHUN TIO TEME: VcTHBIN
"XHUMHYECKHUE IIEMEHTHI U Ompoc;
BEIIECTBA B ITnceMeHHEIN
ATOMHOMOJIEKYJISIPHOTO yueHHs". KOHTPOJIb;

17. | KontpoabHas pabora Nel mo teme: YcrTHbli
"XHMHYECKHE BEIECTBA B CBETE Ompoc;
aTOMHOMOJIEKYJIIPHOTO yueHus" [TuceMeHHbIN

KOHTPOJIb;

18. | CymHoCTh XMMHUYECKHUX SIBICHUN B YcTHbIl
CBETE aTOMHOMOJIEKYJISIPHOTO OIpOC;
yueHHsI. 3aKOH COXPAHEHUS MacChl ITuceMeHHbIN
u sHeprun. CocTtaBiieHue KOHTPOJIb;
YpaBHEHUN XUMUYECKUX PEaKIUi

19. | Tunel XUMHYECKUX PEAKIIHIA: VCTHBIT
COEIMHEHMUS, PA3IOKCHHUS, OIpOC;
3aMmelenns, ooMena. O6o001enne IInceMeHHbBIH
3HAHUI 0 XUMHUYECKUX PEaKIUsIX KOHTPOJIb;

20. | BerumciieHue no XauMHYECKUM YcTHBIH
ypaBHEHUSAM Macc, KOJHYECTB OIpOC;
BEIICCTB BCTYNHBIINX B PEAKIUIO U [TucbmeHHbIN
00pa3oBaBIINXCS B PE3yJIbTATE KOHTPOJIb;
peakuuu.KontponbHas pabota Ne2
1o TemMe: XMMHYECKHE PEaKIIUH.

21. | TTousTHeE 0 ra3ax. 3aKOHBI YcTHbIl
I'eitJTroccaka u A. ABorajpo. OTIpoc;
Bosyx - cMech ra3os. [TuceMeHHbIN
OTHOCHUTENBbHAS TIIOTHOCTD Ta30B. KOHTPOJIb,
Pacuets! Ha onpenenenue
OTHOCUTEIBHOM INIOTHOCTH Ta30B.

22. | TerioBoit a3 dexT XuMuIecKon VcTHbIH
peaxIuu, MoHsITHE O OIpoc;
TEPMOXUMHUYECKOM YPaBHEHUH, [TuceMeHHBIH
9K30- U S3HAO0-TEPMUYECKUE KOHTPOJIb;
peakuuu. PacueTsl Ha OCHOBaHUHU
ra30BbIX 3aKOHOB.

23. | Kucnopo - XdAMUYECKHA 3JIEMEHT U VcTHbIH
mpocToe BemiecTBo. [lomyuenue OIpoC;
kucnopona. TorumBo (HedTh, yrod, [TucemeHHBIN
METaH). KOHTPOJIb;




24. | ®DU3MKO-XUMHYKCKHE CBONCTBA YcTHbIN
kucnopoza. KaranuzaTopsi. OIpoC;
TIpoliecchl FOPEHHUs U OKUCIEHHUS. [InceMeHHBIH
[IpumeHeHue kucnopoa. KOHTPOJIb;
Amnoroponug . O30H. Kpyrosopot
KHCJIOPO/ia B IPUPOJIE.
3arpsi3HeHuE BO3/1yXa, CIIOCOObI
€ro MpeaoTBpalleHUs. Y CUJICHHE
MapHUKOBOTO Y deKTa.,
paspylleHre 030HOBOI'O CIIOA.

25. | [Taktuueckas pabora Ne3 mo teme: [IpakTnueckas
"[Tonsarue o razax. Bozmyx. pabora;
Kucnopon. I'openue".

26. | Bomopot - XAMHYECKHIA 3JIEMEHT U VeTHBIT
npocroe BeuectBo. M3otomnsl OIpoC;
Bojopoaa. Pusnueckue u [TuceMeHHbIN
XMMUYECKHEe CBOMCTBA BOAOPOA. KOHTPOJIb;
[Tonyuenue B maboparopuu u
MPOMBIIICHHOCTH.

27. | Ilpaktuyeckas padora "[lomyueHue [TpakTtuueckas
BOJIOPO/Ia U U3YUEHUE €TI0 pabora;
CBOMCTB."

28. | [loHsiTHE O KUCITOTAX . YcrHbIi
Knaccudukarus kucnor. OIpoC;

[TuceMeHHbIN
KOHTPOJIB;

29. | TonsiTHE O COMSIX KITaCCHU(pUKAIIHASI VYcTHbIH

COJIEH. Ompoc;
[TuceMeHHbIN
KOHTPOJIb;

30. | Pemenue 3a1a4 1 yIpaxHSHUIA 110 VYcTHbIH
teme : "Bogopoa. IlonsTtue o OIpoC;
KHCIIOTax U cousix'. [TuceMeHHbIN

KOHTPOJIB;

31. | KosnmuecTBo BeniecTBa. Moib. VerHBIH

MounsipHast Macca. OIIpoC;
[TuceMeHHbIN
KOHTPOJIb;

32. | 3akon ABorapo. MosipHbIit VYcrHbli
o0beMm razon. Pacuersl o OIpoc;
XUMUYECKUM YPABHEHUSM. ITucemenHbIN

KOHTPOJIb;




33. | Beiuucnenus: o00beMa, KOJIu4ecTBa YeTubii
BEIIECTBA ra3a Mo €ro M3BeCTHOMY OIpoC;
KOJIMYECTB BEIIECTBA WK 00BEMY; ITuceMeHHBIN
OOBEeMOB Ta3oB 10 YpaBHEHUIO KOHTPOJIb;
peakiuy Ha OCHOBE 3aKOHA
00BbEMHBIX OTHOIIIEHUI! Ia30B.

34. | KourponbHas pabora Ne 3 o KonrtponbHas
teme: "KonmuecTBeHHbIC pabora;
OTHOIICHUS B XUMHUU".

35. | Boga. ®usmnueckue cBOMCTBA BOIBI. YcTHBIH
AHanIM3 ¥ CUHTE3 - METO/bI OT1poc;
HA3y4YEHUS COCTaBa BOJBI. [TuceMeHHbIN
XUMHYecKre CBOMCTBA BOJEL. KOHTPO!IIb,

36. | CocTaB OCHOBaHHIA. YcTHbii
Knaccugukarms ocHOBaHHIA. OIpOC;
[TonsTHe 00 MHAMKATOPAX. [TucbmeHHbIN

KOHTPOJIb;

37. | Boga kak pacTBOpUTEb. YcTHbii
PactBopsl. PacTBOprMOCTD OIpOC;
BeIECTB B BojJie. HackilieHHbIE 1 [TucbMeHHbBIN
HEHACHIIEHHbIE pacTBOPHL. Porb KOHTPOJIb,
PacTBOPOB B MMPUPOJE U KHUIHU
yenoBeka. KpyroBopoT BojbI B
npupoe. 3arpsi3HeHre IPUPOAHbBIX
BoA. OxpaHa 1 0YHMCTKa
MIPUPOIHBIX BOJI.

38. | MaccoBas 1os BemecTsa B VeTHBIM
pactBope. Beruucnenus ¢ OIIpoc;
WCIOJIb30aHUEM '"MaccoBast 10JIst [MucemeHHBIN
BElIECTBa B pacTBope'. KOHTpOJIb;

39. | IIpaktuueckas pabora Ne 5 [MpakTndeckas
"[TpuroroBneHue pacTBOPOB C pabora;
OIIpeEeIEHHON MacCOBOM J10JIN
PacTBOPEHHOIO BelecTna'.

40. | Knaccudukanus HeOpraHuIeCKux VYcTHbIi
coeauHeHni. OKCHUIBL: COCTaB, Ompoc;
cTpoeHue, Kiaaccupurarmsi( [TuceMeHHbIN
OCHOBHBIE, aM(OTEpHBIE, KOHTPOJIb;

KHCIO0THBIE). CrlocOoOBI MOTYYeHUs
OKCH/IOB.




41. | Xumuyeckue CBOMCTBA YcTHbIN
KHUCJIOTHBIX, OCHOBHBIX U OIpoC;
aM(OTEepHBIX OKCHJIOB. [TucemeHHbIN

KOHTPOJIb;

42. | OcHoBaHusA: COCTAB, YcTHbIi
KIaccuukanys, OTIpoc;
HOMEHKJIaTypa(MeXIyHapoaHas U IIucemenHbIl
TpUBHAJIbHASA ),PU3NICCKHEC KOHTPOJIb;
CBOMCTBA.

43. | XuMHu4ecKre CBOMCTBA OCHOBAHUIA. YcTHBIM
CriocoObI TOTyYCHHUS. OIpoc;

[TuceMeHHbIM
KOHTPOJIb;

44, | KucaoThl: COCTaB, YcTHbIi
Kaccu(uKaiys, HOMEHKIaTypa, OIpOC;
(u3nvecKrue CBOMCTBA. [TuceMeHHBbIN

KOHTPOJIb;

45. | XuMu4eckue CBOMCTBA. Psijg YcTHBIH

aAKTUBHOCTH METAJIIIOB. OIpOC;
[TuceMeHHBbIN
KOHTPOJIb;

46. | Comu(cpenHue):HOMEHKIATYpa, VYcrHbli

CIIOCOOBI TIOTYYCHUSI. OIpoc;
IIuceMeHHbIN
KOHTpOJIb;

47. | B3aumoeiicTBre colieit ¢ YcTHBIM
MeTaJlaMH, KHCIOTaMH, OIIpoC;
LIEJI0YaMH U COJISIMMU. IIuceMeHHbIN

KOHTPOJIb;

48. | T'enetmyeckas CBI3b MEXKIY VeIl

HEOPTaHUYECKUMHU COCTUHEHHUSIMH. OIpoC;
IIuceMeHHbIl
KOHTPOJIb;

49. | TIpakTtuueckaas pabora Ne6 ITpakTnyeckas
"Perienune skcriepuMEHTaIbHbBIX pabora;
3a1a4 1o TeMe: "OCHOBHBIE KJIACChl
HEOPraHMYECKUX COeANHEHUH""

50. | KouposbHas pabora Ned 1o Teme: KonTponbHas
"OCHOBHBIE KJIaCCHI pabora;

Snn

HEOPraHN4€CKUX COCANHCHHUU




51. | CocraB cTpOEHHE U BaKHEUIINI YcTHbIN
XapakTepucTUKa aToma. Aapo OIpoC;
(TpOTOHBI, HEUTPOHBI) U [TucemeHHBIN
AJIEKTPOHBIL. M30TOIBI. KOHTPOJIb;

52. | MecTo 371eMeHTa B IEPHOAUYCCKOI VeTHBIT
CHCTEME U DJIEKTPOHHAS CTPYKTYpa OIpOC;
aToMOB. COCTOSTHUE 3JIEKTPOHA B [TucemenHbIN
aToMe. KOHTPOJIb;

53. | CTpoeHHE IIEKTPOHHBIX 000I0UEK YcTHblit
aTOMOB. S-, P3JIEMEHTBHI. OIpOC;
OCOOEHHOCTH CTPOCHHUS [ucbMeHHBIH
AJIEKTPOHHBIX 000JI0YEK aTOMOB KOHTPOJIb,
MEPEXO/IHBIX JIEMEHTOB.

54. | CBoiicTBa XMMHYECKHX JIEMCHTOB YcTHbii
U UX NEPUOANYECKUE U3MEHEHUSI. OIpOC;
CewmeiicTBa 371eMeHTOB ( Ha [ucbMeHHBIH
IpUMEpE IIETOYHBIX METAIIOB, KOHTPOJIb;
raJIoOreHOB, UHEPTHHIX T'a30B)

55. | CoBpeMeHHas TPaKTOBKa YcTHbii

MEePUONYECKOT0 3aKOHa. OIpOC;
[TucbMeHHbBIN
KOHTPOJIb;

56. | ITepuoanveckas cucTemMa VeTHBIT
XUMHUYECKUX JIEMEHTOB B CBETE OTIpoC;
cTpoeHus aroma. Ou3nyeckuii [TuceMeHHbIN
CMBICJI HOMEpPA NEPUOAA U TPYTIIHI. KOHTpOJIb;

57. | XapakTepucTHKa XMMHUYECKUX KonTponbHas
CBOMCTB 3JIEMEHTOB IJIaBHBIX pabora;

MOATPYIII U IEPEXOTHBIX
3JIEMEHTOB M EPUOJUYHOCTD UX
M3MEHEHUS B CBETE 3JIEKTPOHHOTO
CTPOEHHS aTOMa Ha OCHOBE €T0
HOJIOKEHUSI B IEPUOANYECKOI
cucteme J[.M.Menpaeneena.
Hayunoe 3HaueHue
HEePHOMYECKOTO 3aKOHA.
KontponbsHas padora Ne5 1o teme:

"Crpoenne atoma. Ilepnonnyeckas
cHUCTEMAa XUMHUYECKUX DJIEMEHTOB."




58. | DNEKTPOOTPUTIATEIEHOCTD. YcTHbIN
BanenTHoe cocTosHHE aTOMOB B OTIpoC;

CBETE TEOPUHU DIEKTPOHHOTO ITuceMeHHBIN
cTpocHus. BaeHTHBIE 2JIEKTPOHEI. KOHTPOJIb;
XuMuyecKkast CBSI3b aTOMOB.

59. | KoBanieHTHas CBSA3b U MEXAHH3M €€ YceTHbIi
obpazoBanwus. Hemonspaas u OTIpoC;
MOJISIPHASI KOBAJICHTHBIE CBSA3H. IInceMeHHBII
CBolicTBa KOBAJICHTHOM CBSI3H. KOHTPOJIb;
DJIEKTPOHHBIC U CTPYKTYPHBIE
(hopMyJIbI BEIIECTB.

60. | MonHas cBA3b M MEXAHU3M €€ VYcerHbi
oOpa3zoBanust. KaTnoHbI 1 aHHOHBI. OIIpoC;
CreneHnb okuciacHusd. Bnusaue IInceMeHHBII
THIIa XHUMUYECKON CBSA3U Ha KOHTPOJIb,
cBoricTBa coeauHenus. [Ipupona
XUMHMYECKOH CBS3U U €€ THUIILI.

61. | Kpucrammmgaeckoe cTpoeHue VYcrHbli
BeniecTBa. Kpucramiueckue OTIpoC;
pEILIETKU: aTOMHAsI, MOJICKYJISIPHAS, [TuceMeHHbIN
WMOHHAS U UX XapaKTEPUCTHUKH. KOHTPOJIb;
3aBHCHMOCTb CBOMCTB BEIIECTB OT
WX CTPOCHHUSI.

62. | dusnueckast CyIHOCTh VCTHBIT
XUMUYECKOMN peakiuu. Peakuuu, 0IIpOC;
MPOTEKAIOIIUE C U3MEHEHUEM U 0e3 [IncrMeHHBIH
W3MCHEHHS CTEIICHEH OKHCIICHHS. KOHTPOJIb;
OKUCIUTEITEHOBOCCTAHOBUTEIIBHBIE
peaxuuu. [Ipoueccel okucaeHus,

BoccTaHoBUTeIbHAS. OKHCIUTENIb.
BoccranoBurens. CocTaBieHue
ypaBHeHuN. PaccraHoBka

K02 PUIIHEHTOB METOIOM
AIIEKTPOHHOTO OanaHca.

63. | CocTaBieHre U HCIIOIL30BAHKE VYcrubIi
QJITOpUTMa PaCCTAHOBKU OT1poC;

K03 (HUIINEHTOB B [IucemeHHbIN
OKHCJIMNTEIFHOBOCCTAHOBUTEILHEIC KOHTPOJIb;
peaxusx.

64. | O600wmenue 3Hanmii. [lonroroska VeTHbIH
K KOHTPOJBHOH paborTe. OIpoc;

IInceMeHHBIH

KOHTPOJIb;




65. | KoutponsHas padora Ne6 o teme: |1 YcTHbIN
"CTpoeHue BemecTBa. XuMuyeckas Ompoc;
CBS3b. [TuceMeHHbBIN
OKHUCAUTETEHOBOCCTAHOBUTEIbHBIC KOHTPOJIb,
peakuuun."
66. | [ToBTOpeHre OCHOBHBIX pasaeno |1 YcTHblit
Kypca 8§ kiacca. OI1poC;
[TucbMeHHbBIN
KOHTPOJIb;
67. | [TogroToBKa K UTOrOBOU 1 YcTHBIN
KOHTPOJBHOH paboTe 3a Kypc 8 OIIpOC;
KJiacca. [TuceMeHHbIN
KOHTPOJIb;
68. | UtoroBas KoHTpoibHas pabora3a |1 KonTponbHas
Kypc 8 Kiacca. paborta;
OBIIEE KOJIMYECTBO YACOB IIO |68

I[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO;
«M3narensckuii nentp BEHTAHA-T'PA®y; Aknimoneproe odmectBo «M3narenscTBo [IpocBemenney;

Beenure cBOil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

COopHMKH 3324 U YIPaKHEHUH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
POII



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE

HHTEpaKTUBHBIN KOMIUIEKC

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

Xumunyeckas 1abopaTopus



