MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HOBOIOPKOBHNUYCKASA CPEJHAA OBIIEOBPA3ZOBATEJIBHAS HHIKOJIA

AHHOTauMA K padoyeil nporpamme
ydeOHOro npeamera «Xumus» s 8-9 kiaccon

Pabouyas nporpamMma yueOHOro npeameTa « XuMus» 00s3aTebHON npeaMeTHol 001acTu «EcTecTBeHHO-HayYHbIS
MPEIMETHI» SBIIACTCS YaCThI0 OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbl OCHOBHOTO 0011ero oopasoanus (OOIT OO0)
MBOY Hosoropkosuuckoit COLL, pa3zpaborana B coorBercTBuu ¢ myHKTOM 32.1 ®I'OC O00-2021Ha ocHoBe DPI'OC
000-2010r. u TTOOIT O00-2020r. Paboyas nporpamma 1o yueOHOMY mpeaMeTy «XuMusi» ais 8-9 xinaccoB IIpUBEICHA
B cooTBeTcTBUE ¢ DOIT OO0 n ®PII no xumMuuM B 4aCTH cojepkaHuss 00ydCeHUsI U IUIAHUPYEMBIX Pe3yJIbTaTOB
ocBoeHUs nporpammel Ha yposae OOO u peanusyercs 2 roga ¢ 8 mo 9 kiacc.

[pu peanuzanmu paboueil MporpaMMbl o y4eOHOMY TpeAMETY « XUMUS» HCIOIb3YIOTCSl YU4eOHUKH, BKIIOYEHHBIE B
[Mpunoxenune Ne2 OITY-2022 (mpuka3z Munmnpocsemnienus: Poccun ot 21.09.2022 N 858):

1. Xumus. 8xmacc. Yuebuuk (aBropsl I'adbpuernsa O.C., Octpoymos N.T'., Cragkos C.A.).. -M.:, TIpocseiienne
2. Xumus. 9 kmace. Yuebuuk (aBropsl ['adpuensa O.C., Octpoymor W.T'., Cnaakos C.A.).. -M.:, TIpoceemienne

PabGouast mporpamma pa3paboTaHa ydYUTEIEM XUMHM IIKOJBI B COOTBETCTBHH ¢ [lonokeHueM o paboumx
MporpaMMax | OIpeneNseT OpraHr3alrio 00pa30BaTENbHOW AEATENBHOCTH YUYHUTENS B IIKOJNE IO MPEAMETY « XUMUS».
PaGouast mporpamMma COEPIKHUT CIEAYIONIUE CTPYKTYPHBIE 3JIEMEHTHI:

-IIeJTM U3Y4YeHHS y9eOHOT0 mpeaMeTa « XUMUSI»;

-MeCTO y4eOHOro mpeamera « XUMHUsD» B y4eOHOM IJIaHe;

-coziep)kaHne yd4eOHOro nmpenMera « XUuMHUs»;

-IITAaHUPYEMbIe Pe3yIbTaThl (JINYHOCTHEIE, METANpPEIMETHBIE U TIPEAMETHBIC);

-TeMaTH4YecKkoe IUIaHUpoBaHUe, cHopMHUpOBaHHOE ¢ Yy4ETOM pabodvell MporpamMMbl BOCIUTAHUS W BO3MOXKHOCTBIO
ucronb3oanus DOP/IIOP.

Pabouas mporpamma oOcyxknena Ha 3acemanuu [IIMO yumTesel - mpeIMETHIKOB IIKOJIBI, TPUHSTA PEIICHHEM
niegarorundeckoro copera (mporokonm Ne 10 or 29.08.2023r.), yrBepskaena mpukazoM o MBOY HoBoropkoBHUCKO#
COII Ne 24 ot 29.08.2023r. B kauecTtBe dacTtu coxepxkanus OOIT OOO.

Ha ocnoBe mawHoii mporpammel yuauteneM paspabateBaercs KTII B coorBerctBum ¢ llomoxxenunem o
KaJleHIapHO-TEeMaTHIeCKOM IUIaHMPOBAHWW 10 y4eOHOMY ImpenMeTy, Kypcy, momymto. KTII paccmartpuBaercs Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Beinucka
13 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

PaGouast mporpamma
y4eOHOro npeaMera « XuMHsI»

149 8-9 kj1accon
CPOK peaju3anuu 2 roaa
(c 8 mo 9 kiaccnl)

HNEJU N3YYEHUS YUYEBHOTI'O ITPEJMETA «XUMMHS»

OCHOBHBIMHA HEJIAMU U3YUCHUA yqe6H0r0 npeamMeTa «Xumusy saensemcs.

-pOpMHpOBaHHE WHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOATCIbHOMY IMPUHATUIO pemeHI/Iﬁ, CII0COOHOM aaanTUupoOBaATHCA K 6LICTpO MCHSAIOIIUMCSA YCIIOBHUSAM JKU3HU,

- HaIpaBJICHHOCTb O6y"ICHI/I$I Ha CHUCTEMATHYCCKOC HpI/IO6H_IeHI/Ie O6y‘IaIOH.[PIXCH K CaMOCTOSTEIhHOMN

MO3HABATEIbHON JEITEIHbHOCTH, HAYYHBIM METO/IaM TTO3HaHWUS, (POPMUPYIONIIMM MOTHBAITUIO U Pa3BUTHE CIOCOOHOCTEH K
XUMMH;



- obecriecyeHWE YCIIOBUH, CIOCOOCTBYIONUMX IMPHOOPETEHHIO OOYYAlONIMMHUCSA ONbITa Pa3HOOOpa3HOU
JeATebHOCTH, MTO3HAHMUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETECHIIN), MMEIOIINX YHUBEPCAIBHOE
3HAUEHME JJIs1 PA3IUYHBIX BUJIOB JIESITEIHHOCTH;

- ¢opmupoBanue oOmed (YHKIMOHATIBHOH M €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, B TOM YHCIE YMEHHH
OOBSICHATH M OIICHUBATH SBJIICHUS OKPYXKAIOIIET0 MUPA, HCIOIb3Ysl 3HAHUS U OIBIT, TIOJIYYCHHBIC PU U3YYCHUH XUMUH,
MPUMEHSTh UX IPH PEUICHUH MPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH JIESITENbHOCTH;

- (dopmupoBaHue y oOy4aromuXxcsi TYMaHUCTHUECKUX OTHOLICHWH, TOHMMAaHUs [EHHOCTH XUMHUYECKUX 3HAHHUN
JUISl BBIPAaOOTKH SKOJIOTMYECKU I11e71ecO00pPa3HOro MOBEJCHUSI B OBITY U TPYHOBOH JEATENFHOCTH B LENAX COXPAHEHUS
CBOET0 310POBbs U OKPYXKAIOLLEN IIPUPOIHOMN CpeEbl;

- pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHUS
00IIIeUEeIIOBEUECKIX [EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mMpodwWis ¥ HANpaBiICHHOCTH JalbHEHIIEro
00y4eHHMSI.

3agayamMm Kypca XUMUU SIBISIFOTCS:

- opMHpPOBAHKME CUCTEMBI XUMHUECKUX 3HAHUN — BaXKHEHIINX (PaKTOB, IOHATHI, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHHUH,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTepa, si3bIka HAYKH;

- proOIIeHNe K HAyYHBIM METOJIaM MMO3HAHUS TIPH N3YUEHHUH BEIIECTB U XUMHUECKUX PEaKIIHii;

- (hopmupoBaHue U pa3BHUTHE TO3HABATEIHHBIX YMEHUN 1 X IPUMEHEHHE B y4eOHO-TI03HABATENBHON U y4eOHO-
HCCIIEZIOBATENIbCKOM IS TENbHOCTH;

- OCBOEHHE MpaBUII 0€30MacHOro 0OpaIleH s C BEIIECTBAMY B TTIOBCEIHEBHOM JKU3HH.

MECTO YYEBHOI'O ITPEJIMETA «XUMMWS» B YYHEBHOM IIJIAHE

JIyis u3ydeHus: XUMHH BBIACISICTCS CIIeIyolee KOJMYeCTBO 4acoB: B 8 kiacce — 68 vacos (2 yaca B Henento), B 9 kiacce
— 68 gacoB (2 yaca B HezeIO).

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

8 KUIACC

IlepBoHayanbHble XMMHYECKHE IOHATUS

IIpeamer xumuu. Ponp XxuMuu B XKU3HM 4YenoBeka. XHMHS B cucTeme Hayk. Tema u BenjecrBa. dusmueckue
CBOICTBa BewIeCTB. ArperaTHoe cocTositHue BemlecTB. [IoHsATHE 0 MeToAax MO3HaHUS B XUMUU. YHCTBIE BeLIECTBA U
cMmecH. CrocoOBI pa3eIeHusI CMECEH.

ATOMBI W MOJEKYIbl. XHUMHYECKHE dyeMeHTHl. CHUMBOJBI XHMHYECKHX 3JeMeHTOB. [IpocThie W ClioKHBIE
BelIecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas ¢opMmyrna. BameHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHas aToMHass Macca. OTHOCHTENBHAS MOJNEKYJsipHas Macca. MaccoBasi JOIsI XWMHUYECKOrO JJIEMEeHTa B
COCIIITHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3p KOIMYeCTBa, MAaCChl U YUCIA CTPYKTYPHBIX €AUHULL
BemrecTBa. Pacu€rsl mo opMynaM XUMHYECKHX COSTUHEHUH.

du3nvecKkrne U XUMHYECKIE SBIICHI. XUMUYeCKas peaknus U e€ MpU3HaKWA. 3aKOH COXPaHEHHS MacChl BEIIECTB.
Xumuueckne ypaBHeHHs. Kimaccuukarms XuMUIecKnX peakiuil (COeAMHEeHNS, Pa3IOKEHIs, 3aMEIIeHNs, 00MEHa).

Xumuueckuit IKCcnepumeHm:

3HAKOMCTBO C XHMHYECKOH IIOCY[OH, MpaBwiIaMd paboTel B JabopaTopuu W TpuUEMaMu OOpaIleHus ¢
mabopaTOpHEIM 000pyMOBaHUEM, HM3YYEHHE M OMHCAHHWE (DM3MUECKHX CBOWCTB 0Opa3OB HEOPTaHMYECKHX BEIIECTB,
HaOmoieane pu3ndeckux (TUIaBIeHHE BOCKA, TasHUE JIb/Ia, PaCTUpaHUe caxapa B CTYIKE, KUTIEHWE M KOHASHCAIUS BOJIBI)
U XUMHYeCKHX (TOpEeHHE CBeYM, MPOKAIMBAaHWE METHOW IMPOBOJOKH, B3aMMOACHCTBHE MeNla C KHCIIOTOH) SIBIICHHIA,
HaOIIO/IeHe ¥ ONMUCAHNE NMPU3HAKOB MPOTEKAaHUS XMMUYECKUX Peaklni (pa3joKeHnue caxapa, B3auMOJEHCTBHE CEepHOU
KHCJIOTBI C XJIOpUIIOM Oapwusi, pa3nokeHue ruapokcuaa memu (1) mpu HarpeBaHum, B3aMoACHCTBHE JKeJe3a C PACTBOPOM
comu memu (l1), m3yueHwe crmocoOOB pa3leleHusi cCMecel: C TOMOIIbI0 MarHuTa, (OUIBTPOBAHHE, BHITAPHBAHHE,
TUCTHJUIANNASA, XpoMmaTorpadus, IMPOBEICHHWE OYHCTKH TIOBAPEHHON CONM, HAOINOJIEHWE M ONMCAaHHWE pPe3yIbTaToOB
MIPOBEICHUS OTIBITa, HILTFOCTPUPYIOIIEro 3aKOH COXPAHEHUST MacChl, CO3J[aHIe MOJIellell MOJIEKY (IIapOCTeP>KHEBHIX).

BaskHeiilmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3myxa. Kucimopon — anmeMeHT U pocToe BemecTBo. HaxoxkeHne Kuciopoaa B
npupojie, GuU3NYecKkne M XUMHUYecKne cBoicTBa (peakumu ropeHus). Okcuppl. [Ipumenenwme xuciopoma. CriocoOb
MOJTy4EHHs KHCIIOpoja B J1a00paTOpUu U MpoMbIIIEHHOCTH. KpyroBopor kuciopona B npupoge. O30H — auioTponHas
Moau(UKanus KUCIOpoa.



TermmoBoit 3((eKT XUMHUYECKOW pEakIuu, TSPMOXMMHUYECKHE YPAaBHEHUS, 3K30- M JHJOTEPMUYCCKHE PEaKIUU.
TomnuBo: yronp u MeTaH. 3arpsa3HeHHE BO3AyXa, yCHUIIEHHE TapHUKOBOIroO 3¢ dekTa, paszpyiieHne 030HOBOT0O CIosl.

Bonmopon — amemeHT M mpocToe BemlecTBo. HaxokaeHue Bomopona B NpHpoae, (HU3NYECKHE U XHUMHYECKHE
CBOMCTBa, MPUMEHEHHE, CIIOcO0B! omydeHus. Kucnorsl u conu.

MomnspHblii 00BEM Ta30B. PacyéTsl M0 XUMHUECKUM YpaBHEHHUSIM.

dusuueckue cBoiicTBa Bojbl. Boma kak pactBoputens. PacTBoprl. HachlllieHHBIE M HEHACHILIEHHBIE PACTBOPBI.
PactBopuMocTs BemiecTB B Bojie. MaccoBas 0i1sl BelleCcTBa B pacTBope. XUMHUUYECKHe CBOMCTBa Bojbl. OcHOoBaHMs. Ponb
pacTBOpPOB B MPUPOAE U B KU3HU YeraoBeka. KpyroBopoT Bojbl B Mpupoje. 3arps3HeHHe NMPUPOAHBIX BoA. OxpaHa H
O4YKCTKA IIPUPOIHBIX BOJ.

Knaccudukanuss Heopranudeckux coemuHenuit. Oxcuubl. Knaccudukanus OKCHIOB:  COJNEOOpa3yroIue
(ocHOBHBIE, KHCTIOTHBIE, am(oTepHbIe) U HeconeoOpasyromme. HoMmenknatypa okcumoB. duzndeckue M XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okcuaoB.

OcHoBanus. Knaccudukaryss OCHOBaHMI: IMIENOYM W HEPACTBOPHMMBIC OCHOBaHHS. HoMeHKIaTypa OCHOBaHHMIA.
®u3NYECKHE U XMMUYECKUE CBOKMCTBA OCHOBaHMM. [lonyueHne ocHOBaHUH.

Kucnorel. Knaccugpukanus kucinor. HomeHnknatypa kucior. @usnueckue U XMMHUECKHE CBOWCTBA KUCIOT. Psin
aktuBHocTu MetaiioB H. H. bekeroa. ITonyuenue kucior.

Conu. Homenknatypa coneil. @u3ndeckrue U XUMHUYeCKre CBOMCTBa conell. [lomyuenue coneit.

I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COSTMHEHHI.

Xumuueckuii IKcnepumenm:.

KauecTBEHHOE OIpeAeNieHHe COJEp)KaHUsl KHUCIOpoJa B BO3JIyXe, IMOJMyueHHEe, COOMpaHHe, paclo3HaBaHHE U
W3y4YeHHE CBOWCTB KHUCIOPOAA, HAOJIOJEHHE B3aMMOJCHCTBUS BEIECTB C KHUCJIOPOAOM M YCIOBHS BO3HHUKHOBEHHUS U
MpeKpaieHus ropenns (Toxapa), 03HaKoMIIeHHE ¢ 00pa3[aMy OKCHJIOB M OITMCAHNE HX CBOWCTB, MOMY4YEHHE, COOMpaHHe,
paciio3HaBaHHe W U3YYEHUE CBOMCTB BOAOpoja (TopeHue), B3anMoaecTBre Bogopoaa ¢ okcuaom menu (1) (BosmoxuO
WCIIOJIb30BaHKE BUICOMATEPUAIIOB), HAOJIIOIeHHE 00pa3I0B BEIECTB KOMYECTBOM | MOIIb, HCCIeIOBaHHE OCOOCHHOCTEN
pacTBOpPEHHUS BEILIECTB C Pa3JIMYHOM PacCTBOPUMOCTBHIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPENETIEHHOW MacCOBOHM JoJiei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJIEHCTBHE BOJBI C METaIaMU (HaTpUeM W KaiblreM) (BOZMOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIENOBaHNE 00pa3I0B HEOPTaHWYECKUX BEIECTB PA3IMYHBIX KIIACCOB, HAOJNIOJICHUE U3MEHEHUS
OKpacKH HWHIWKATOPOB B PAcTBOpPax KHCIOT MW Ienodei, m3ydeHue B3ammomerictBus okcuaa memm (1) ¢ pactBopom
CEpPHOM KUCIIOTHI, KUCIIOT C METAJIJIaMU, PEAKLINN HEUTpalru3aluy, OJTy4eHUE HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHUE
OJHOTO MeETajjla APYTUM W3 PacTBOpa CONH, DEIIeHHWE HKCIEPUMEHTAIBHBIX 3aflad Mo Teme «BakHeimue Kiaccel
HEOPTaHWYECKUX COCIMHEHUN.

Iepnoauyeckuii 3axon u Ilepuoauyeckas cucrema xumuyeckux jemeHToB [I. U. MenneneeBa. CTpoeHue
aToMoB. XUMHYecKas cBA3b. OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIN U

[NepBbIe MOMBITKK KIACCH(PUKAIIMNA XUMHUYECKUX 3JIEMEHTOB. [[OHATHE O TPYIIIaX CXOAHBIX 3JIEMEHTOB (IETOYHEIC
Y IIeIOYHO3EMENTbHBIE METaJUTbl, TAJIOTEeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(oTepHbIe OKCHUIBI H
THIPOKCHIBL.

Ilepuognueckuit  3akoH. Ilepuoaudeckas cucrema xumuueckux odnemeHtoB JI. M. MeHnueneesa.
Koporkonepuontas u mmmHHONeproaHasi GopMsl [lepromndaeckoi CUCTeMBI XUMHYECKUX d1eMeHToB [1. Y. Menneneena.
[eprons! u rpynmsl. Ou3nyeckuii CMBICT TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHO/a ¥ TPYIIIIHI JIEMEHTA.

Crpoennie atomoB. CocTaB aTOMHBIX sep. M3otombl. OmekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 00O0JIOUYEK aTOMOB
mepBeIX 20 xuMmmdeckux aneMeHToB Ilepmommdeckoi cucremsr JI. M. MeHnmeneeBa. XapaKTepHCTHKA XHMHYECKOTO
3JIEMEHTA MO0 ero nojoxeHuro B Ilepuonnueckoit cucreme . . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajilyca aTOMOB XHMHYECKHX DJIEMEHTOB, METAIUIMYECKUX W HEMETAJUTMYECKUX
CBOWCTB TIO TPYIIIIaM U TIEPHOAAM.

3nauenue Ilepuonunueckoro 3akoHa u Ilepuonnueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIA Pa3BUTHUS HAYKH U
npaktuku. [. 1. MenaeneeB — yu€HbIil ¥ rpakIaHH.

Xumudeckas cBs3b. KoBameHTHas (HOJSpHAs M HENOJSIPHAS) CBS3b. ODIEKTPOOTPHUIATEIEHOCTh XMMHYECKUX
aneMeHTOB. IOHHAS CBSI3b.

Crenenp oxucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. [Iporecchl OKUCIIEHUS W BOCCTaHOBJICHHSI.
OKuCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCcnepumMeHm:

M3y4eHne 00pa3IoB BEIIECTB METAJLIOB ¥ HEMETAJUIOB, B3aNMOJISHCTBHE THAPOKCH/IA ITMHKA C pACTBOPAMU KHCIIOT
Y TIeoYel, IPOBEIEHUE ONBITOB, MIUTFOCTPUPYIONIUX MPUMEPHl OKHCIUTEIHhHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
PEAKINH Pa3IOKEeHUS, COSIMHEHU).

Mesrcnpeomemnuwle ceasu



Peanuzaiist MEXMIPEIMETHBIX CBA3CH MPU U3YyYCHWH XMMHUHU B 8 KJIAaCCEe OCYIIECTBIACTCS uYepe3 MCIOIb30BaAHHUE
Kak OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, SBIAIOMIMXCS CHCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO IIMKJIA.

OOImme ecTeCTBEHHO-HAYYHbIC TOHSITHS: Hay4dHbIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHajau3, CHHTE3,
KIaccu(uKaIvsl, IepUOTUUHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOZICTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHUE.

dusnKa: MaTepus, aToOM, DJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHA, M30TONbI, PaTHOAKTHBHOCTH, MOJCKYIIA,
JNIEKTPUUECKUH 3apsijl, BEIECTBO, TEO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PU3MUCCKHE BETUUHUHBI, CAUHHUIIBI
M3MEpeHHsl, KOCMOC, TUIaHeThI, 3B&31b1, CONHIIE.

Buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: armocepa, ruapochepa, MUHEPAIIbI, TOPHBIC MOPOJIBI, MOJIC3HBIC MCKONAEMbIC, TOIUIMBO, BOJHBIC

pecypchl.

9 KJIACC

BeurecTBo u xumHyeckasi peakums

[Tepuomuueckuit 3akoH. [lepuomudeckas cucrema xumuaecknx anmementoB . . MenaeneeBa. CTpoeHre aTOMOB.
33KOHOMepHOCTI/I B M3MEHEHUH CBOMCTB XHMMHUECKHX DJIEMEHTOB IMEPBBIX TpéX IEpUuoaoB, Kajauda, KaJIbUOUA U HUX
COGIII/IHGHI/IfI B COOTBETCTBHU C ITOJIOKCHHNEM 3JIEMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUEM HUX aTOMOB.

CtpoeHre BEIECTBA: BUIBl XHUMHYECKOH CBSI3U. THIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAINIMYECKON PEMIETKN U BUJIA XUMUYECKON CBSI3H.

Kiaccudukaiys 1 HOMEHKIIATypa HEOPraHMUYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HCOPTAaHUYCCKUX CO€I{HHCHI/II71, TCHETUYCCKas CBA3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccudukarms XuMUYeCKUX peakIui M0 pa3IMdHbIM IIpH3HaKaM (110 YUCITY U COCTaBYy YYaCTBYIOMINX B PEAKIIHH
BEIIIECTB, IO TEIIIOBOMY 3 deKTy, Mo M3MEHEHUIO CTEeNeHeld OKUCICHHS XUMUYECKHX DIIEMEHTOB, TI0 OOPaTUMOCTH, IO
YYIaCTHIO KaTajn3aTopa). IK30- U SHAOTEPMHUIECKUE PEAKITHH, TCPMOXHMHUIECKIE YPAaBHECHHS.

[NousiTHie 0 cKOpOCTH XMUMHYECKOW peakiuu. [loHsTHE 00 0OpPaTUMBIX M HEOOPATUMBIX XUMHUYECKHX PEAKIIUSX.
IToHsiTHE O TOMOTE€HHBIX U TE€TCPOIr€HHBIX PCAKIUAX. ITonsitne o karammse. IloHgTHEe O XMMHWYECKOM PpaBHOBECHU.
d)aKTopH, BJIMAKOIINE HA CKOPOCTH XUMHUYECKOUN PCaKIrM M IMOJIOKEHNUE XUMHNYCCKOI'O PaBHOBECHU .

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIMH, JJIEKTPOHHBIA  OajaHC  OKHCIUTEThHO-BOCCTAHOBUTENBHOM
peakmuu. CocTaBieHHWE YpaBHEHHWI OKHCIHATEbHO-BOCCTAHOBUTENBHBIX pEaKIHi C HWCHOJIh30BAaHHEM METOa
AJIEKTPOHHOTO OanaHca.

Teopust dIEKTPOTUTHICCKON IVCCOITUAIIMN. DJIEKTPOJIUTHI M HEIIEKTPONUTHL. KaTWOHBI, aHWOHBIL MexaHn3Mm
JVICCOIIMAIINY BEIIECTB C DA3IUYHbIMH BHIAMH XUMHUYecKod cBs3u. CremeHs aucconnanud. CuibHble W criadble
3JEKTPOJIUTBHL.

Peaxrmuu moHHOTO OOMEHA. Y CIIOBUS IPOTEKAHUS PEAKIIUii MOHHOTO OOMEHa, TOJHBIE W COKpAIEHHBIC MOHHBIC
ypaBHEeHHUs1 peaknmii. CBOHCTBa KHCIIOT, OCHOBAaHMM M CONieil B CBeTe MpencTaBiIeHUH 00 3IEKTPOTUTHYECKOU
nuccounanyu. KauecTBeHHbIE peaKiMy Ha HOHBL. [IoHSATHE O THIPOIN3€E COEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIOB M HEMETAJIOB
(rpadurta 1 amasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHS), HCCICTOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKON PEaKITny
OT BO3NEHCTBUS pa3NMUYHBIX (PAKTOPOB, WCCIEAOBAHHWE SJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIporiecca
JICCOIIMAIINYA KHUCIIOT, MIeJIo4ded ¥ coneld (BO3MOXKHO HCIONB30BAaHHWE BHIEO MAaTEpUajoB), IMPOBEIEHWE OIBITOB,
WUTIOCTPUPYIOIUX TPHU3HAKK TPOTEKaHUs peaknuid WOHHOro oOMeHa (oOpa3oBaHHWE OcCajKa, BBIAENCHHE Trasa,
o0Opa3oBaHWE BOJBI), ONBITOB, WJUTIOCTPUPYIOUIMX TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINA (TOpeHHeE,
PEaKINM pa3IoKeHus, COeNMHEHMs), pacllO3HABAHNE HEOPTAaHMUECKUX BEIIECTB C MOMOIIBI0 KaU4eCTBEHHBIX PEaKIMil Ha
HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTtanibl 1 UX coeJUHEHU S

OOmast xapaktepucTuka rajoreHoB. OCOOSHHOCTH CTPOEHHS aTOMOB, XapakKTepHBIE CTEIeHW OKHCICHUS.
CrtpoeHne W (hu3MUeCKHe CBOWCTBA TPOCTHIX BEIIECTB — TajJOreHoB. XHWMHUYECKHE CBOMCTBA Ha MpHUMEpE XJopa
(B3amMoJIeiicTBHE ¢ METaJUIaMH, HEMETaJUIaMu, IenodaMu). XiopoBonopona. ColsiHas KHCIIOTa, XHMUYECKHEe CBOWCTBA,
noyiyueHue, npuMmeHenue. JleiictBue xjopa M XJOPOBOJOPOAAa Ha OpraHU3M 4YejoBeka. BakHelme XJIOpuAbl U HX
HaXO0XJCHUE B MPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOGHHS aTOMOB, XapaKTepHBbIC CTEIEHH
okucnenns. CTpoeHne U (hU3HUECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U Cephl. AJUIOTPOITHBIE MOIM(PUKAIUH
KHCTIOpoZla M cepbl. XuMHYecKne cBoWcTBa cepbl. CepoBonopoj, CTpoeHue, (Qu3nveckne M XHMHUYECKUE CBOWCTBA.
Oxcupibl cephbl Kak MPEJCTaBUTENH KUCIOTHBIX OKCHIoB. CepHasi KucioTa, (PU3NYecKue H XUMHUYEeCKHe CBOMCTBa (00mue
KaK TIPEICTaBUTENS Kiacca KUCIOT W cnenuduyeckue). XUMHUECKHE PEAKIIUH, JISKAIe B OCHOBE MPOMBIILICHHOTO
criocoba momy4YeHus cepHoi kucioThl. [Ipumenenne cepHoit kuciaoThl. CoNM CEpHOW KHCIIOTHI, KAYECTBEHHAS PeaKIlHsl Ha



cynbdaT-uoH. HaxokmeHue cepbl M €€ COCAWHCHUH B TpUpOAC. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIoIIeH Cpeibl
COCIIMHECHUSMU Cephl (KUCIOTHBIE TOK/IH, 3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOKI €ro MPE0TBPAIll CHUSI.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEICHH
OKHCIIeHHs. A30T, PaclpoCTpaHEHUE B MPUPOJE, (PU3UUCCKAC U XUMHUCCKUE CBOWCTBA. KpyroBopoT a3ora B mpupOE.
AmMMmuak, ero Qu3MUecKue U XUMHUYCCKUE CBOKMCTBA, MONlydcHHWE U mnpuMeHeHue. Colu aMMOHUS, MX (DU3HUYCCKUE U
XMMHYECKUE CBOWCTBA, MpuUMeHeHue. KauecTBeHHas peakiusi HA WOHBI aMMOHUS. A30THasl KHUCJIOTa, e IOIyYeHUe,
(m3HMUecKre U XMMUYECKUE CBOMCTBa (0OIIME Kak MpPEJCTaBUTENS Kiacca KUCIOT u crnenuduyeckue). Mcmonp3oBanue
HUTPATOB U COJICH aMMOHHS B KauecTBE MHHEPAJBbHBIX yHOOpeHHi. XMMHUYECKOE 3arpsi3HEHUE OKpYKAIoUIeH Ccpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE AOXKIHM, 3arpsi3HeHWE BO3AyXa, MOuBBl W BOomoéMoB). dDocdop, ammoTpomHbIe
Momubukanuu dochopa, pusndeckue U xumudeckue coiictea. Oxeuz pocdopa (V) u dhochopHas kuciora, pusnuecKre
Y XUMHUYECKHE CBOWCTBA, NonyueHue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATBHBIX YI00PCHUM.

OOmas xapaktepuctuka 37eMeHTOB IVA-rpynmel. OCoOSHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBbIC CTEICHH
OKHCIICHHS. YTIIePO/, aJUIOTPOITHbIC MOAUMUKAIIUY, PAaCIPOCTPaHECHUE B IPUPOE, (PU3HUECKUE M XUMUYECKHUE CBOMCTBA.
Ancop6rus. Kpyrosopor yriepona B npupozae. Okcuapl yriiepoaa, ux Gpusnueckue U XMMUUECKUE CBONCTBA, JICHCTBHE
Ha YKMBbIE OPTaHU3MBI, MTOJIYUYEHHE W TIPUMEHEHHE. DKOIOTHUECKHEe MPOoOaeMbl, CBI3aHHbIE ¢ OKcHaoMm yriaepoma (1V),
TUIOTe3a II00aIbHOrO MOTEIJICHHS KJIMMaTa, MapHUKOBbIH 3((deKT. YTonbHas KUCIOTa U €€ CONM, UX (PU3MUYeCKUe U
XMMHYECKHUE CBOKMCTBA, MOJy4YeHHE M mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-uOHBI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIUICHHOCTH U CEIIBCKOM XO35HCTRE.

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX yriiepoaa (MeTaH, 3TaH, STHJICH,
AlleTUJICH, 9TaHOJ, TJMIICPUH, YKCyCHas KHUCIIoTa). [IpupojHble UCTOYHHMKH YIJIEBOAOPOAOB (yrojb, MPUPOAHBIN Tras,
He(Th), IPOIYKTHI UX MepepadoTku (0eH3MH), UX POJIb B OBITY U MPOMBIILICHHOCTH. [IOHATHE 0 OMOJIOIrMYEeCKH Ba)KHBIX
BeIlleCTBax: JKMpaX, OelKax, yrjieBoiax — W MX POJIM B XKHU3HU 4eIOBeKka. MaTepualibHOE€ €IMHCTBO OPraHHYECKUX H
HEOPTaHUYECKUX COCAMHECHUH.

Kpemuuii, ero ¢usuueckue M XMMHUYECKHE CBOKMCTBA, MojydyeHue W mnpuMeHeHue. COeTUHEHUS KPEMHHS B
npupozne. Obume npencrasinenust 06 okcuae kpemans (V) m kpemaneBoil kucnore. CUIMKaTHl, X UCIONH30BAHUE B
OBITY, B IMPOMBIIUICHHOCTH. BakHelIIIMe CTpOUTEIbHbIC MaTepHalbl: KEpaMHKa, CTEKIIO, IIEMEHT, OCTOH, JKeIe300€TOH.
[IpobsiemMbl 6€3011ACHOT0 UCIIOIB30BAHMS CTPOUTEIBLHBIX MATEPHAJIOB B TOBCEIHEBHOM YKU3HMU.

Xumuueckuit IKcnepumenm:

M3ydeHne 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI, IPOBEIEHIE KAUeCTBEHHBIX PEaKIIHii
Ha XJIOPUJ-UOHBI U HAOJIOJICHUE TIPU3HAKOB WX MPOTEKAHHUSI, OIBITHI, OTpaXKaromue Gu3ndeckue 1 XUMUISCKUE CBOWCTBA
raJlorTeHOB W WX COEMUHEHNH (BO3MOXHO HCIOJIh30BAHUE BHJICOMATEPUANIOB), O3HAKOMIICHHE C 00pa3liaMH XJIOPHJIOB
(TamoreHU0B), 03HAKOMJICHHE C 00pa3aMi Cepbl U € COCTMHEHUAMH (BO3MOXKHO HCITOJIB30BAaHUE BUIACOMATEPHAIIOB),
HaOJIo/IeHHE TIpollecca OOYIIIMBaHUS caxapa TMoJ| JIHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHE
XUMHUYECKUX CBOHCTB pa30aBIICHHOW CEPHON KHCIOTHI, NPOBEICHHE KAYECTBEHHOW peEaKkIuh Ha CylIb(aT-uoH H
HaOIIONCHNE TIPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3NUECKUMH CBOHCTBaMHM a30Ta, (hochopa W UX COCAMHCHHMA
(BO3MOXXHO MCTIOB30BaHNE BUIEOMATEPHAIIOB), 00pa3iaMi a30THEIX U (POCOPHBIX yAOOpeHHid, morydeHne, coOnpanue,
pacro3HaBaHUE W M3YYEHHE CBOMCTB aMMFEaKa, MPOBEJeHNE KaUeCTBEHHBIX Peakluii Ha HOH aMMOHHA U (GochaT-uoH H
M3ydeHNEe TMPU3HAKOB WX MPOTEKAHWs, B3aWMOJIECHCTBHE KOHIIEHTPHUPOBAHHONW a30THOM KHCIIOTHI C MEIbi0 (BO3MOXKHO
WCIOJh30BaHNE BUIEOMATEPHANIOB), W3Y4EeHHE MOJENed KPUCTAIUIMYECKHX pemEToK anMasa, rpaduta, QysuiepeHa,
O3HAKOMJIEHHE C TPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM M yCTPOHCTBOM IPOTHBOTA3a,
roTy4denne, coOMpaHue, paco3HaBaHUE U U3yYeHHE CBOICTB YTIIEKHUCIIOrO ra3a, IpoBeleHNe KaYeCTBEHHBIX PEAKIUi Ha
KapOOHAT M CHJIMKAT-UOHBI M W3y4YeHHE IPU3HAKOB WX NPOTEKAHHSA, O3HAKOMIICHHE C MPOAYKIUEH CHIMKATHON
MIPOMBIIIUIEHHOCTH, PEIIeHNE KCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHelrme HEMEeTaIUThl ¥ UX COSIUHEHISD.

MeTaiibl ¥ UX COeTMHEHHS

OOmas xapaKTepuCcTHKa XMMHUYECKAX 3JEMEHTOB — METAJIOB Ha OCHOBAaHWH WX ToJokeHUs B llepmommueckoit
cuctemMe xumudeckux sneMeHtoB /. M. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTaioB. MeTtaminyeckasl CBS3b U
METa/NIMYeCKass KpUCTAIUIMYECcKass pelETKa. OJEKTPOXUMUYECKUN psAld HaOpsDKeHUM MeTaiioB. PuU3MYecKue u
XMMHUYECKHE CBOMCTBAa MeTayuioB. OO0mue crnocoObl TodydeHrusi MeTaluioB. [IoHSITHE O KOPpO3WH METajllIOB, OCHOBHBIC
CHOCOOBI 3amUThl X OT Koppo3uw. CImaBbl (CTaib, YyTyH, IIOPATIOMUHHKA, OpOH3a) M UX NpPUMEHEHHWE B OBITY H
MTPOMBIIIUTEHHOCTH.

[lenounbie Merambl: noioxeHue B Ilepuommueckoil cucreme xumuueckux snementoB . M. Menneneesa,
CTpOGHHE MX aTOMOB, HaxXOXJeHUe B mpupoje. Pu3ndeckne U XMMUYECKHE CBOWCTBA (HA MPUMEPE HATPHUS M Kajus).
Oxcupl M THAPOKCHIBI HATPUS U Kanus. [[puMeHeHne MeNoYHbIX METAIIOB U MX COSNNHEHUH.

[leouHO3eMeNbHBIE METa/IBI MarHUi W KajblWid: ToJdokeHue B Ileproamueckoll cUCTEME XHMHUYECKHX
anemenToB JI. 1. MenneneeBa, cTpoeHHe WX aTOMOB, HaXOXAEeHUE B Tpupoje. Pu3nveckne U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblus. BakHelmme coenvHeHHS KalbIusd (OKCHI, THIPOKCH, coir). JKECTKOCTh BOABI M CIIOCOOBI €€
yCTpaHEHHS.



Amomunuii: nonoxenue B Ilepuoanueckoit cucreme xumudeckux snemeHtoB J[. M. MengeneeBa, cTrpoeHue
aToMa, HaxOXJeHUEe B mpupone. Pusnyeckue U XMMUYECKHUE CBOWCTBA alfoMuHUs. AMQOTEpHBIC CBONCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

Kenezo: monoxenne B Ilepuoanueckoit cucreme xumuueckux snemeHtoB . Y. MenneneeBa, CTpoeHUE aToMa,
HaxoXJeHUE B mpupone. Pusnyeckne u XMMUYECKUE CBOWMCTBA kene3a. Okcugbl, Tuapokcuabl u conu xkeneza (1) u
xenesa (l11), ux cocras, cBOWCTBA U MOTy4YEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE ¢ oOpa3laMd METaUIOB U CIUIABOB, MX (DM3MYSCKMMM CBONCTBaMH, HM3Y4YCHUE PE3YJIbTATOB
KOPPO3MH METAJUIOB (BO3MOXKHO UCIIONB30BAHHUE BHICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCH/IA KaJbIIUs U
HaTpusi ¢ BOAOH (BO3MOXKHO HCITONIb30BaHWE BUICOMATEPUAJIOB), HCCICIOBAHUE CBOMCTB JKECTKOM BOMBI, Ipoliecca
TOpEHUs Kele3a B KUCIOPoAe (BO3MOXHO MCIOJIB30BAHUE BHUIEOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peaknuii Ha MOHBI: MarHus, KaJublys, aTIOMUHNMS, IHHKa, xkene3a (1) u sxenesza (1), mexu (1), Habnronenue u onucanue
MIPOIIECCOB OKPAITMBAHUSA IJIAMEHH MOHAMHU HATPHS, Kalus U KajbIus (BO3MOXKHO HCIONB30BAHUE BUICOMATEPHAIIOB),
HCCIIeI0OBaHNE aM(OTEPHBIX CBOWCTB I'MIPOKCH/IA AJIFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124
1o Teme «BaxxHeilme MeTauibl U UX COSTUHEHUS.

XuMHS U OKPYAKAOLIAA Cpeaa

BemecTBa 1 MaTepualbl B MOBCEAHEBHON XU3HM 4elloBeka. be3omacHoe MCIoNb30BaHUE BEIIECTB M XMMHUECKUX
peakiuii B ObiTy. [TepBast MOMOIIb IPY XUMHUYECKUX 0’KOTax M OTPABJICHHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIMIEH cpensl (TpeaenbHas JOMyCTHMAash KOHIIGHTpAIlUs BEIIEeCTB, najee —
[NAK). Ponb xuMum B pelieHN# SKOJIOTHIECKUAX MTPOOIIEM.

Xumuueckuil IKCnepumenm:

n3ydeHne o0pa3IoB MaTEpUaIoOB (CTEKIIO, CITIAaBBI METAJIIIOB, MIOJIMMEPHBIC MATEPHAIIHI ).

Meostcnpeomemmnuie cea3u

Peanmuzamms MeXTIpeIMETHBIX CBS3€H MpH M3YYEHWH XMMHH B 9 Kjlacce OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W HMOHATHH, SBJISIONIMXCS CHCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYIHOT'O ITHKJIA.

OOmMe ecTeCTBEHHO-HAyuHbIC T[OHATHSA: HaydHbl (AKT, TUIOTE3a, 3aKOH, TEOPHs, aHaju3, CHHTE3,
KIacCHu(pUKaIusi, TNEPUOJNIHOCTh, HAONIONEHHE, OJKCIIEPUMEHT, MOJEINPOBaHUE, W3MEPEHHE, MOJENb, SBJICHHUE,
MapHUKOBBIH ()(HEKT, TEXHOIOIHsI, MATCPHAIIBL.

@dwu3uka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WIOH, HYKIWI, WU30TOINbI, PaJHOaKTUBHOCTH, MOIIEKYIa,
JNEKTPUYECKUN 3apsiyl, TPOBOMHUKH, TONYIPOBOJHUKH, JMAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHUE BEIeCTBA, T'a3, PAacTBOP, PACTBOPHUMOCTh, KPHCTAIMUYECKas PElIETKa, CIUIABbI, (DU3UYECKHE
BETMYUHBI, EIUHUIBI N3MEPEHUS, KOCMUYIECKOe MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorus: ¢orocunTe3, nppIxanme, Owmocdepa, dKOCHCTEMa, MHHEpaIbHBIC YAOOPEHHS, MHKPOIJICMEHTHI,
MaKpOdJIEMEHTHI, TUTATEbHBIE BEIIECTBA.

l'eorpadms: atmoctepa, ruapocthepa, MHUHEPATBI, TOPHBIE MOPOJBI, IMOJIE3HBIE MCKONMAeMbIe, TOIUIMBO, BOIHBIC

PeCypCHlI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS IPOTrPaMMBbl OCHOBHOT'O 00111ero 00pa30BaHMsl JOCTUTalOTCA B X0€ 00y4eHHUS
XMMUU B EAMHCTBE Y4E€OHOW M BOCHHUTATEIbHOM AEATEIBHOCTH B COOTBETCTBHUH C TPAIULMOHHBIMH POCCHHCKUMHU
COLIMOKYJBTYPHBIMU U IyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, HPUHATHIMA B OOLIECTBE MpaBUIaMU WU HOPMamu
MOBEICHUS M CIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMS, CAMOPAa3BUTHS U COLUANN3ALNN 00Y4aIOLINXCSL.

JIM4HOCTHBIE PE3yNAbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOM ITO3UTHBHBIX
LEHHOCTHBIX OPUEHTALIMI U PACILIMPEHHE OMbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1)maTpuoTH4YeCcKOro BOCIIUTAHUS .

LEHHOCTHOT'O OTHOILIEHHUSI K OT€UECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEAMIO, IOHUMaHHS
3HA4YCHUS] XUMUYECKOW HAayKU B JKM3HH COBPEMEHHOIO OOIIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW MHGpOpMaLuen o
MEPEOBBIX JOCTHKEHUSAX U OTKPBITHSAX MUPOBOH M OTEYECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
ycTpoiicTBE MHpa U O0IIEeCTBa;

2)rpaskIaHCKOr0 BOCIIMTAHMS

NPEACTaBICHUSI O COLNMAJIbHBIX HOpMax M IMpaBWJIaxX MEXJIMYHOCTHBIX OTHOIIEHHMH B  KOJIJICKTHBE,
KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IMOJE3HOM, yueOHOMCCIeOBATENbCKONW, TBOPYECKOH M JPyrux
BUJAX JEATEbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM MAEATENILHOCTH TMPH BBIIOJIHEHHH Y4eOHBIX,
MO3HABATENbHBIX 3a7a4, BBIOJHEHUM XMMHYECKMX OSKCIEPHUMEHTOB, CO3/JaHUM Y4YEOHBIX IPOEKTOB, CTPEMIJIEHHUS K



B3aMMOIIOHMMAHHMIO U B3aUMOIIOMOILM B IPOLIECCE ATOM Y4eOHOM NIeITeNbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBECHUE
U TIOCTYNIKM CBOMX TOBApHILIEW C MO3MIMK HPABCTBEHHBIX W IPABOBBIX HOPM C Y4YETOM OCO3HAHHUS MOCIEICTBUI
MTOCTYTIKOB;

3)IIeHHOCTH HAYYHOI'0 MO3HAHHUSA

MHPOBO33pEHUYECKHE TPEACTABICHNUS O BEIIECTBE M XMUMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U COCTABIISAIOIINE OCHOBY I IOHUMAHUS CYLITHOCTH HayYHON KapTHHBI MHUpa, MPEACTaBI €HUSA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOABI, B3AUMOCBSI3SIX UYEOBEKa C MPUPOJHON CPEAOi, O pOiIH XUMHHU B
IIO3HAHUH 3TUX 3AKOHOMEPHOCTEH;

IMO3HABATCIIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJYYCHHUE HOBBIX 3HaHUN 10 XUMHH, HCO6XOILI/IMI)IC JUISL
00BsICHEHUsT HAOII0OAaeMbIX TPOLIECCOB W SIBIICHUH, NO3HABATEIBHOM, HHPOPMALIMOHHONW W YMTATEIBCKOM KyJIbTYpHI, B
TOM YHCJIE€ HABBIKOB CaMOCTOSITENILHOH pPabOTBl C y4eOHBIMHM TEKCTaMHU, CIPABOYHOM JHMTEPATYPOM, NOCTYITHBIMU
TEXHUYECKHUMH CPEACTBAMH HH(POPMAITMOHHBIX TEXHOIOTHIA;

WHTEpeC K OOYYEHHIO M TIO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CamMoOOpa3OBaHUIO,
MPOEKTHOW W MCCIEJOBATEIbCKOM NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYCHHS B
JlaJIbHENIIIEeM;

4)popmMupoBaHus KyJIbTypPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3
KU3HH, OCO3HAHME ITOCIECTBUN M HEMPUATHE BPEAHBIX MPHUBBIUEK (YMOTPeOJIEHHs alKOrois, HApKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH COOJIOIEHNsT TIPaBHII OE30IACHOCTH MPU OOpaIlleHnH ¢ XUMHYECKUMH BEIIeCTBAMHU B OBITY U peaibHOM
KU3HU;

5)TpynoBoro BocnuTaHus:

WHTEpEeC K MPAaKTUYECKOMY M3YYeHHIO MpodeccHil u TpyAa pa3iInudHOro poja, yBakeHHE K TPYIy U pe3yibTaraM
przIOBOﬁ JACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBEC IMPUMCHCHUSA IPEIAMETHBIX 3HAHUHN O XUMHH, OCO3HAHHBIN BI)I60p
WHIVBUAYaTbHOW TPAeKTOPUHU MPOAOIDKEHHS 00pa30BaHMsI ¢ yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMUH,
O0IIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHelHONW MpodeCCHOHANBHON JIESITENbHOCTH U Pa3BUTHS HEOOX OJJMMBIX
YMEHHIA, TOTOBHOCTb aJallTHPOBATHCS B MPO(hecCHOHATBHOMN Cpere;

6)3K010rMYecKOro BOCIIMTAHUSA:

9KOJIOTMYECKH L€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY OKM3HM Ha 3emje, OCHOBe e&
CYILECTBOBAHMs, TOHMMAaHHE LEHHOCTH 3J0pOBOrO0 M 0Oe3omacHOro obOpas3a >KH3HH, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (DHM3MYECKOMY M TICHXHYECKOMY 3[J0pPOBBIO, OCO3HAHHE I[€HHOCTH COONIOACHHS MpPaBHI Oe301acHOro
HIOBEJIEHUS TIpU paboTe ¢ BELECTBAMH, a TAKKE B CUTYallUsIX, YIPOXKAIOIIUX 3JJ0POBbIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTM MNPHUMEHATh 3HAHUS, IONydaeMble IIPU H3YyYEHUU XUMHH, JUIA DPEIICHHUs 3azjad, CBA3aHHBIX C
OKPYXKAIOMEH TMPUPOTHOM CPEMoi, IUIsl TIOBBIIICHUS YPOBHS JKOJOTMUECKON KYyJIbTYPHI, OCO3HAHHUS TJI00aIHHOTO
XapakTepa 3KOJOI'MYECKUX IIPo0sIeM U MyTell MX pelleHHs NOCPEICTBOM METON0B XMMMHU, SKOJIOIMUECKOIO MBIIIIEHUS,
YMEHUS pyKOBOJCTBOBAaThCS UM B IIO3HABATEIbHONW, KOMMYHUKATUBHOW U COLIMATIBHON IPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIIOT 3HAUYUMble 1T  (OPMUPOBAHHS MHPOBO33PEHUS
oOIIeHaydHbIe TOHATHS (3aKOH, TEOpHs, NMPHUHIUI, THUIOTe3a, (akT, CHCTeMa, IMPOIECC, IKCHEPUMEHT W JIPYTOe.),
KOTOpBIE HCIONB3YIOTCSI B €CTECTBEHHO-HAy4YHBIX YYEOHBIX INpeIMeTax M IO03BOSIIOT HAa OCHOBE 3HAaHUH W3 3THX
npeaMeToB (OPMHUPOBAThH MPEICTABICHUE O LIEJIOCTHOM HAYYHOH KapTUHE MHUpa, U yHUBEpCaJlbHbIe Y4eOHbIe ACHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHBHbBIE, DEryJIATHBHbBIC), KOTOpble oOOecrneunBaloT (HOPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IUTAHWPOBAHMIO U OCYILIECTBICHUIO YUEOHOH eATelbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBepcalbHbIe Y4eOHbIE el CTBUS

ba3oBble 1oruyeckue aeicreus:

YMEHUS UCTIOJIb30BATh MPUEMBI JIOTHYECKOr0 MBIIUIEHHS P OCBOCHUM 3HAHUI: PACKPHIBATH CMBICT XUMUYECKUX
MOHATHH (BBIACIATh UX XapaKTepHbIC NPU3HAKU, YCTAaHABIMBATH B3aMMOCBS3b C IPYTUMH MOHSATHSIMH), HCIOIb30BaTh
MOHATHS U1 OOBSCHEHUS! OTHENbHBIX (DAKTOB M SIBICHWH, BHIOMPATh OCHOBAHUS M KPUTEPUHU U KiIaccHpUKaLUH
XMMHYECKUX BEIIECTB M XMMHUYECKHX pPEaKLHil, yCTaHABIMBATH MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXAY OOBEKTaMHu
W3y4YEHHS, CTPOMTH JIOTHUECKHE PACCY)KIOCHUS (MHAYKTHBHBIC, ACAYKTHBHBIC, 10 AHAJIOIHM), NelaTbh BBIBOIBI M
3aKITIOUEHHST;

YMEHHE TNPUMEHATh B TpoLecce IO3HAHUS MOHATUS (IpeaMETHbIE U METAlpeIMETHbIE), CHMBOJIUYECKHE
(3HaKOBBIE) MOJENHM, WCHOJIb3YEMble B XHMHH, MPeoOpa3oBBIBATH LIMPOKO IPUMEHSEMblE B XHMHH MOJEIbHbIE
MPEACTABIEHUS] — XUMHYECKUI 3HAK (CMMBOJ 3JIEMEHTa), XMMUYecKasi (popMysia U ypaBHEHHE XMMHUYECKOH PEaKIUH —
MIPU PEIIeHNH Y4eOHO-TI03HAaBATENbHBIX 3a/1a4, C YIETOM 3THX MOJIEIbHBIX NMPEACTABICHUH BBISBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIC NPU3HAKHA M3y4aeMBbIX OOBEKTOB — XMMHMYECKMX BELICCTB M XMMUYECKHX PEAKLUH, BBIBIATH OOLIME
3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U TPOTUBOPEUMUS B U3yUaEMBIX MPOLIECCAX U SBICHUSAX.

BazoBsble nccienoBarenbckue AeiicTBUA



yMEHHE UCTIONB30BaTh MOCTABJICHHBIC BOPOCH B KAU€CTBE MHCTPYMEHTA IMO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI
115t pOPMUPOBAHHSI TUTIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBHICKa3bIBAEMBIX CY)KICHUH;
npuoOpeTeHne OMbITa MO IUIAHMPOBAHUIO, OPTaHU3AlMU U TPOBEACHUIO YUYEHHUYECKHX JKCIIEPUMEHTOB, YMEHHE
HAOI0aTh 32 XOAOM MpOoIecca, CaMOCTOATENFHO TMPOrHO3MPOBATH €ro pe3yibTar, (opMynupoBaTh 00OOLIEHUS U
BBIBOZIBI 110 pe3yNbTaTaM MPOBEAEHHOIO OIBITa, UCCIEIOBAHMUS, COCTABIIATE OTYET O MPOIENaHHOH padoTe.
Pabora ¢ nngopmanueii:
yMeHHe BbIOMpaTh, aHAIM3UPOBATH M HWHTEPIPETUPOBATH HWHPOPMAIMIO pPAa3NIUYHBIX BHIOB M (HopM
MIPEJCTaBIICHUS, MOy4YaeMyI0 U3 Pa3HbIX HMCTOYHHUKOB (HAy4HO-TIOMYJISIpHAs JIUTEpaTypa XUMHYECKOro COJEp)KaHus,
CpaBOYHBIE MMOCOOMs, pecypchl VIHTepHeTa), KpUTHYECKA OLECHWBATH MPOTUBOPEUMBYI0 W  HEJOCTOBEPHYIO
HH(pOPMAaIHIO;
yMEHHE MPHUMEHSTh Pa3IMuHble METOABI M 3alpoChl MPH MOHCKE W OTOOpe WH(POPMALMK U COOTBETCTBYIOIIUX
JaHHBbIX, H€O6XOI[I/IMIJIX JJIA BBIITIOJIHCHUA y‘-IC6HI)IX 1 II03HABATCIIbHBIX 3aJa4 OHpCI[CJIéHHOFO THIIA, HpI/IO6peT€HI/IC
OIlbITa B O6J'IaCTI/I HUCIIOJIb30BaHUsA I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaTI/IBHI)IX TCXHOHOFHP'I, OBJIaZICHUC KyJ'H)TypOI‘/'I AKTUBHOI'O
HCIIOJIB30BaHUA PA3JIMYHBIX IMOUCKOBBIX CHUCTEM, CaMOCTOATCIBHO BLI6I/IpaTb OIITUMAJIbHYIO (1)OpMy mpeaCTaBJICHUA
I/IH(l)OpMaI_[I/II/I U WIIIOCTPUPOBATHL PCIIACMbIC 3aJadu HECJIO0XHBIMU CXEMaMH, AuarpaMmMaMu, IAPpYTrUMU q)OpMaMI/I
rpaduku U ©X KOMOUHAIMSIMH;
yMEHHE HCIOIb30BaTh U aHAJM3UPOBATH B MpoIlecce YYeOHOM 1 UCCIIEI0BATEIbCKON JeATENILHOCTH HH(pOpMAIIHIo
O BJIMSIHUM MTPOMBIIIIEHHOCTH, CEJIBCKOTO XO03IHCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH TPUPOAHON CPEbI.
KoMmyHunkaTnBHbIe yHHBepcaibHble yueOHbIe el CTBUS:
yMEHHs 3a7aBaTh BOIPOCH (B Xone aAuajora u (WIM) IUCKYCCHH) TIO CYIIECTBY OOCYXIAeMOH TEMBI,
(hopMyIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS MTPEUIOKCHHON 3a/1a4H;
YMEHHA TPCACTaBIIATH ITOJIYUCHHBIC PE3YJIbTAThI M03HaBaTEIILHOMI JACATCIIBHOCTU B YCTHBIX W IMTHCbMEHHBIX
TEKCTax; nOcjlaTb IMPE3CHTAUWIO PE3YyJIbTaTOB BBIIIOJHCHUA XWUMHWYECKOI'O OJOKCIICPUMEHTA (na6opaTopHoro OITbITA,
nabopaTopHOH paboTHI 110 UCCIIEIOBAHNIO CBONCTB BEIIECTB, y4eOHOTO MPOEKTA);
YMEHHSI Y9e0HOTO0 COTPYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATENbHON M MCCIENOBATEIHCKOU
JIeATEILHOCTH TPH PEUICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COIVIACOBAHUSI TO3MINN
(obcyxnenusi, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJMHAIIUSI COBMECTHBIX JICHCTBHIA, ONpe/eNieHHe KPUTEPHEB
TI0 OITEHKE Ka4eCTBa BBITOJIHEHHON pabOTHI U APyTHE).
PerynsiTuBHble yHHBepcaJlbHble Y4eOHbIe el CTBUSA:
YMEHHUE CaMOCTOSITEIBHO ONPEAENIATh LEIH AEATEIbHOCTH, INIAHUPOBaTh, OCYILIECTBIIATh, KOHTPOIUPOBATh U IIPU
HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BRIOMpATh HanOoee 3P GeKTUBHBIC CIIOCOOB! PELICHHS YUCOHBIX
U TIO3HABaTENbHBIX 3a7]a4, CAMOCTOSITEIBHO COCTaBJIITh WM KOPPEKTHPOBATh NPEUIOKEHHBIN alropuT™M IEHCTBUH IIpu
BBIIIOJIHCHUU 3aJaHUi ¢ y4€ToM IIOJIydeHHMs HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKLHUAX,
OLIEHUBATh COOTBETICTBUE IIOJYYEHHOI'O pe3yJbTaTa 3asiBICHHOM LENM, YMEHHE MCIIOIb30BaTh M aHAJIU3UPOBATH
KOHTEKCTBI, IPEJIaraeMble B YCIOBUH 3aJaHUM.
INPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pPE3YNBTaTOB IO OCBOEHHMIO OOS3aTEIBHOIO COAEPKaHMs, YCTAHOBJICHHOTO IaHHOW
(enepanbHO paboueil mporpaMMoi, BBIAEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy9dHBbIE 3HAHUSA, YMEHUS M CIOCOOBI
JEeUCTBHM, criequduueckre s IpeaMeTHON 00IacTu «XUMHUs», BUIbI IESTENbHOCTH 110 TOJyYEHHIO HOBOT'O 3HAHUSI, €ro
HHTEpIIpETaLH, IPeoOPa30BAHUIO U IPUMEHEHHIO B PA3JIMUHBIX YyUEOHBIX U HOBBIX CUTYalHsX.
K xoHmy oOyuenus B 8 KkJacce mIpeAMETHbIE pe3yilbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OpMHUPOBAHHOCTH ¥ OOYJAFOIINXCS YMEHHIA:
®  PpacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHSITHH: aTOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEILECTBO, CMECh (OJHOPOIHAS U HEOAHOPOHAS), BAJIEHTHOCTb, OTHOCUTEIbHASI aTOMHAS
W MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl IOl XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MOJSIPHBIH OOBEM, OKCH, KUCIIOTa, OCHOBAHME, COJIb, 3JIEKTPOOTPHLATEIBHOCTD,
CTENCHb OKHCJICHUS, XUMUYECKasl peakuus, KiIacCH(pUKaIMsA pPEaKUUil: peakuud COCAWHEHMS, DPEaKLUH
Pa3IoKeHHs, PeaKUM 3aMEIIEeHNs, PeaKMu 00MeHa, 9K30- M 3HAOTEPMUYECKUE PEaKIMHU, TeIUI0BOH 3¢ddekT
peakuuu, SAPO aToMa, HJIEKTPOHHBIH CJIOM aToma, aroMHas OopOMTalb, paAuyC aToMa, XMMHUYECKasl CBS3b,
MOJISIpHAsl U HEMOJISIpHAs KOBaJICHTHAs! CBS3b, MOHHAs CBSA3b, MOH, KATHOH, aHMOH, PAaCTBOpP, MACCOBasi JOJIS
BellecTBa (MPOLIEHTHAs! KOHLIEHTPALUs) B PACTBOPE;

®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX ITOHATHH M NPUMEHATH 3TH HOHSITHSA NPH ONKCAHUU
BEILECTB U UX NPEBPAIICHHI;

®  CIOJb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJsl COCTaBJICHHS (DOPMYJ BEIECTB U YPAaBHEHMH XHMHUYECKHX

peaxiuii;



K

OIPEIENsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAWHEHHSX, CTEIIEHb OKHCIEHHS JIEMEHTOB B
OMHAPHBIX COCAWHEHUSX, MPUHAISKHOCTh BELISCTB K ONMPENeNEHHOMY KIIACCy COCAMHEHHH Mo (opMynam,
BUJ] XUMUYECKOW CBSI3U (KOBAJICHTHAS! M MOHHASI) B HEOPTAHMUECKUX COCTMHEHUSIX;

packpeiBath cMmbicn [lepuoguueckoro 3akoHa [J[. WM. MengaeneeBa: neMOHCTpUpPOBaTh IOHUMAaHHE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB OT UX MoyoxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXpAaHEHHS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO Y4YEHHS, 3aKOHa
ABoranapo;

OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy Ileprogmueckoil cHCTEMbl XUMHUYECKAX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «TJaBHAs moiarpynna (A-rpymnma)» u «rnobouHas mnoarpymnma (b-rpymma)y, Maneie u
OonplIMe TEPHOJBI, COOTHOCHUTH O0O3HAYEHHsI, KOTOpble MMeloTcs B Tabmmue «Ilepmommueckasi cucrema
xumuueckux aaeMmenTos J. Y. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsij spa, o0IIee YUCIIO IIEKTPOHOB U PACIIPEICIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);
KJIaccH(UIIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMUECKHE BEUIeCTBA, XMMHUUECKHE peakuuu (M0 YUCIy H
COCTaBYy YYaCTBYIOIIUX B PEAKI[UHU BEUIECTB, 110 TEIIOBOMY 3D dekTy);

XapaKTepu30BaTh (OMHMCHIBaTH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEpKIas
OIMCaHue MPUMepPaMH MOJIEKYJIAPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa, BOZMOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIIEHU B Pa3TUYHBIX YCIOBHUSAX;

BBIYHCIIATH OTHOCHUTENBHYIO MOJEKYJSPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIONI0O XHMHUYECKOTO
aJieMeHTa 1o (opMylle COCAMHEHHS, MAacCOBYIO JOJI0 BElIECTBA B PAaCTBOpE, MPOBOJAHMTH PACYETHI MO
YPaBHEHUIO XHMUYECKON PEaKIINM;

MPUMEHSTh OCHOBHBIC OIEpallii MBICIUTEIBHONW JIEITEIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3aINIO0, KIACCU(PHUKAIINIO, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JIJISI M3YUCHUsSI CBOMCTB
BEIIECTB M XWMHUYECKHMX DPEAKIHH, €CTeCTBEHHO-HAayYHBIE METOIBI TMO3HAHUS — HaOIIofeHUe, M3MEpEeHHeE,
MOJIENIMPOBAHKE, IKCIIEPUMEHT (peaslbHbIM U MBICTICHHBIN );

CIIEZIOBAaTh TIPAaBWJIAM TIONH30BAHMSA XHMHYECKOM TOCYIOM W J1aOOpaTOPHBIM OOOPYIOBAaHHEM, a TaKKe
MpaBWJIaM OOpalIeHusi C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKUHMSAMHU IO BBIMOJHEHHUIO J1a0OPAaTOPHBIX
XUMHAYECKUX OIBITOB IO TONYYEHHI0O W COOMPAaHWIO Ta3000pa3HBIX BelIeCTB (BOJOPOAa W KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPENENEHHON MAacCOBOM J0jell pacTBOPEHHOIO BENIECTBA, IJIAHUPOBATH U
MPOBOIUTh XMMHYECKHE JKCIIEPUMEHTHI M0 PACMO3HABAHMIO PACTBOPOB IIEINOYEH W KHCIOT C IOMOIIBIO
WHIUKATOpOB (JTakMyc, peHondTaIenH, METUIOPAHK U IPYTHE).

KOHIly OOydYeHHs B 9 KJiacce IIpeMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPa)aTh

c(hOpMHUPOBAHHOCTH Y O0YUYAIOIUXCS YMCHHM:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSITHHA: XMMUYECKHM 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
aHMOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHNS,
XMMHYECKasi peakLus, XUMHUYECKas CBsI3b, TEIUIOBOH 3(QeKT peakuuu, Moib, MOJSIPHBIH 00BEM, pacTBO,
JJIEKTPOJIUTHI, HEIEKTPOIUTHI, 3JIEKTPOTUTHYECKAs AUCCOLMANNS, PEAKIMY MOHHOTO OOMEHa, KaTaau3aTop,
XMMHYECKOE PaBHOBECHE, 00paTUMBbIE U HEOOpAaTHUMBbIE PEAKLINHU, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIJINTEINb, BOCCTAHOBUTEIb, OKUCIEHHE ¥ BOCCTAHOBJICHHUE, aJUIOTPONHUsA, aM(pOTEPHOCTh, XUMUYIECKas CBA3b
(KOBaneHTHAsl, HIOHHASA, METAJUIMYECKAs), KPUCTAIIMUECKas PEIETKa, KOPPO3UsI METAJIIOB, CILUIABbI, CKOPOCTh
XUMUYECKOH peaklnH, peaeabHo nonycrumas konuentpanus [1/1K Benectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX HMOHSATHH M MPUMEHSTH ATH MOHATHUS IIPU ONUCAHUH
BELIECTB U UX MPEBPALLICHU;

WCIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY [UIS COCTaBJECHHUS (OPMyJ BELIECTB M YPaBHEHUH XHUMHUYECKUX
peakumii;

OIIPEIENATh BaJICHTHOCTD U CTENEHb OKUCJICHUS! XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSX PA3IMYHOIO COCTaBa,
MPUHAAJIEKHOCTh BELIECTB K ONpENeNEHHOMY KJacCy COeIMHEHHH mo (opMyiaM, BHUI XUMHUYECKOH CBS3H
(KOBaJleHTHAsl, MOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COCAMHEHMSX, 3apsii HMOHA MO XMMHUYECKOH
¢dopmyine, xapakTep cpenbl B BOIHBIX PacTBOpax HEOPraHWYECKHX COEAWHEHUH, THUI KpPUCTAJUIMYECKON
PELETKY KOHKPETHOT' O BEIIECTBA,

packpeiBath cmbich Ilepmoandeckoro 3akona [I. WM. MenzaeneeBa M JOEMOHCTPUPOBATH €ro NOHUMAHUE:
OIMCHIBATh M XapakTepu3oBaTh TaOmuuHyto (opmy Ileprmoguueckoil cuCTEeMbl XHMHUYECKHX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «rJaBHas moiarpynna (A-rpynma)» U «mnobounass noarpynma (b-rpynma)», maneie u
OoMnpIINE TEPHOBI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCSl B IEPHOANYECKOM TaOIuIle, C YMCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XWMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee YHucio
3JIEKTPOHOB U PACIPEAEICHUE UX MO JIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIME 32aKOHOMEPHOCTH B U3MEHEHUH



CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B Mpeerax MaJIbIX IEPUOIOB U TJIaBHBIX HOATPYII C yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMUECKHE BEUIECTBA, XMMHUUECKHE peakuuu (M0 YUCIy H
COCTaBY y4YacTBYIOIIMX B PEaKLUW BEHIECTB, MO TEMIOBOMY S(P(eEKTy, M0 U3MEHEHHUIO CTEHEHEH OKHCICHUS
XUMUAYECKUX DIIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBaTh) OOHmIME W cHeuu(UUYecCKHe XWMHUYECKHE CBOMCTBA IPOCTBIX M CIOXKHBIX
BEILIECTB, TOATBEPXKIasl OMUCAHME MPUMEPAMH MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX pEaKIHid;

COCTaBIISITh YPAaBHEHUsI ODICKTPOIMTUYECKOW AMCCOIHMANMU KHCIOT, MIenoded u coJel, TONHbIE |
COKpaIEHHbIC YpaBHEHHsI peaKlnii HOHHOTO 00MEHa, YpaBHEHHsI PeaKLni, MOATBEPKAAIONINX CYIlECTBOBaHHE
TCHETHYECKOM CBS3M MEKAY BEIIECTBAMH PA3JIMIHBIX KJIACCOB;

pacKpbeiBaTh  CYHIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIMH  TOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajlaHCca ITUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3SMOKHOCTH MPOTEKAHUS XUMHUYECKIX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISATE OTHOCHTENBFHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJII0O XHMHYECKOTO
aJeMeHTa 1o (opMylle COCAMHEHHS, MAacCOBYIO JOJI0 BElIeCTBA B PAaCTBOpE, MPOBOJHMTH PACUYETHI MO
YPaBHEHUIO XUMHUYECKOH PEaKIINU;

cOOJTI0OIaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKOH TIOCYA0H U J1abopaTOpHBIM 000pYIOBaHHUEM, a TAKXKE MPaBUia
oOpalieHusi ¢ BEUIECTBAMH B COOTBETCTBUU C WHCTPYKIHSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OITBITOB IO TIOYYEHHIO U COOMPAHMUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa M YTIIEKUCIIOrO Ta3a);

MPOBOJIUTH PEAKIINH, TIOATBEPKIAIONINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpHI-, OpOMUI-, MOauI-, KapOoHaT-, docdar-, CHIMKAT-, Cyab(daT-, THAPOKCH]I-HOHBI, KaTHOHBI
aAMMOHHMS U HOHBI H3YYEHHBIX METAIIJIOB, IPHCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTaHUYECKHX BEIECTB;
MPUMEHSTh OCHOBHBIE OTIEPAIIMN MBICIUTENBHON JACATENILHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHHE,
CHCTEMAaTH3aINIO, BBISIBIICHUE IPHYHUHHO-CIICJCTBEHHBIX CBSI3€H — JUIS U3yUEeHUs CBOMCTB BEIIIECTB U
XUMHAYECKUX PEaKIUii, eCTeCTBEHHO-HAYYHbIE METO/Ibl TIO3HAHSI — HAOII0IeHE, U3MEPEHNE, MOJICTUPOBAHNE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIH ).
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Pabouyas mporpaMmma mo y4yeOHOMY npeAMeTy «XHMHS» pa3padoTaHa

TEMATUYECKOE IIVTAHUPOBAHUE

¢ yuérom
BOCIHMTAHMSN, YTO OTPa)KEHO B JHUYHOCTHBIX IUVIAHHPYEMBIX pe3yJabTaTax u odecneynBaeT

pabo4eil TmporpamMmbl
peanun3aiuio

WHBApHAHTHBIX MoayJeid (M) mnporpaMmbl «YpouHas JesiTeIBHOCTB», «BHemko/JbHBIE MeponpHATH,

«OcHOBHBIE HIKOJBHBIE Jeja» U «ComuajabHoe MapTHEPCTBO»

8 KIIACC
Ne KonnuectBo yacos DEKTpOHHbIE
I HaunmeHoBaHME pa3aeinoB U TeM (undposeie)
/ porpaMMBbI - KP 1P 00pa3oBaTeIbHbBIC [Iporpamma BociuTaHUS
I § pecypchl
m
Pa3nen 1.1lepBoHayaibHble XMMUYECKHUE MOHSITHS UM «YpouHast nesiTeJIbHOCTB»
1 XumMus — Ba)KHas 06HaCTI) Bubnuoreka I_IOK YCTaHOBJ'IeI:II/Ie JOBEPUTCIIbHBIX
1 €CTECTBO3HAHMUS M TPAKTHYECKON 5 2 https:/m.edsoo.ru/7f41 | OTHOMICHII MEXIy y4UTCICM M
837¢ €ro YUYCHUKAMHU,
JISSITEIBHOCTH YeJIOBEKa 0o/C
CHOCO6CTByIOI_III/IX MMO3UTUBHOMY
bubanorexa [JOK
1. BemectBa 1 XuMHYECKHE 1 https://m.e dS(I)lo TR BOCIIPHATHIO YHaIMMHCH
2 peaKwuu 15 837 L. : TpeOOBaHMIT M TPOCHO ydHTENS,
C IPUBJICYCHUIO HX BHHMAaHUA K
o0cyknaemoit Ha ypoKe
Hroro no pazneny 20 uH(pOpMaLUH
. (hopMupOBaHHE OTBETCTBEHHOIO
Pa3zaen 2.BakHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB OTHOMICHHUS K VHeHMIO,
bubnuorexa [JOK
2 Bosnyx. Kucnopon. [onsrue 06 6 https://m edscli) ru/7f41 E%Toiﬁﬁl?xca V; cﬂg;;f;;%
1 OKCHJIaxX — : 1
837c U €aMoOOpa30BaHMIO HA OCHOBE
Butmmorexa [IOK MOTHBallUM K OOYy4EHHI0O H
g' ?(;)Hz;(;poz[.ﬂomme O fuenoTax i 8 1 https://m.edsoo.ru/7f41 gomaﬂmo
837c OPMHPOBAHHUE
KOMM YHUKaTUBHOU
2 Bona. Pacteopsr. [lonstre 06 bubmmorexa LHOK KOMHgTHeHTHocm B OOIICHUH |
' ’ ' 5 1 1 https://m.edsoo.ru/7f41
3 OCHOBaHHSX 837¢ COTPYIHUYECTBE co
CBEpPCTHHUKAMHU
2 OCHOBHBIE KITACChI bubmuotera OK dopmupoarue OCHOB
' N 1 1 https://m.edsoo.ru/7f41 i
4 HeOpraHMYECKNX COeTHHEHH Il 11 837 OKOJIOTMICCKOH — — KyJIBTYpEl
c COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
Wroro mo paznery 30 IKOJIOTMYECKOT0 MBIILTCHHUS

Pazpnen 3.11epuoauuecknii 3axon u llepuoanyeckasi cucreMa XMMHYECKUX
semenToB /[. U. MenaeneeBa. CtpoeHne aToMoB. XHMHYECKasl CBS3b.

HCIIOIb30BaHKME BOCIIMTATEIIBHBIX
BO3MOXXHOCTEHN cozepKaHust
yaeOHOro npeamera yepes
JIEMOHCTPAIHIO JETSAM IPUMEPOB
OTBETCTBEHHOT O, TPAKIAHCKOT O
MTOBEACHUS

HNM «OcHOBHBIE IIKOJbHbIE
aesaa»

YuacTthe BO BCEpOCCUICKUX
aKIUAX, TOCBIIIEHHBIX
3HAYMMBIM COOBITHSM B Poccun,
MHpe

OKHCIUTETBbHO-BOCCTAHOBHTEIbHbIE PeaAKIIMHU
ITepuoauyeckuii 3aK0H 1
3 Hegnoinqecxaﬂ cucrtema bubmorexa [IOK
' 7 https://m.edsoo.ru/7f41
1 XHMHYECKHuX 3jeMeHToB JI. 1. 837¢
Mengeneera. CTpoeHne aToMa
3 XuMHYECKasi CBS3b. bubmmorexa [IOK
2' OKuCIUTENBHO- 8 1 https://m.edsoo.ru/7f41
BOCCTaHOBUTEIIbHBIE PEAKIINU 837c
Bbubnnoreka [TOK
Uroro no pazaeny https://m.edsoo.ru/7f41
15
837c
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68 4 5
I1O0 TTPOT'PAMME
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9 KJIACC

No Konngectso yacos 5
" HauMeHOBaHME Pa3IeNoB U TEM JICKIPOHHBIC
1/ ° (umdposbie)
TIPOTrpaMMBbI e [Mporpamma BocrimTanust
n 8 KP TIP o0pa3oBaTenbHbIe
o) pecypcbl
Pasnen 1.BeniecTBo M XUMHMYeCKHE PeaKIIUM
[ToBTOpeHUe U yriyOieHue 3HAHUH bubmorexa IOK
11 OCHOB:HX a3ﬂ};o}1; vpea 8 K1acca 5 1 https://m.edsoo.ru/7f4
P P 1a636 UM «YpouHasi AesITeILHOCTb
OCHOBHBIE 3aKOHOMEPHOCTH BH6H_HOTeKa LIOK VCTaHOBIEHHE  JIOBEPHUTENLHBIX
1.2 - 4 Ttg;é/m.edsoo.ru/?ﬂ OTHOLICHHUIT MeXITy yduTeneM M
a ero YUCHUKAMH,
13 ONEKTPONUTHYIECKAs JUCCOLMALINS. 8 1 1 ]r?tptlgél'l;llcr);ee?sc%?fﬂf 4 CHIOCOOCTBYIOIIMX  TTO3UTHBHOMY
' XUMHUYECKHE PEAKIIMH B PACTBOPAX 12636 ' BOCIIPUATHIO ydatumucest
== TpeOOBaHMIT W TPOCKO ydHTENS,
Wtoro o paszieny 17 NPUBJICYEHUIO WX BHUMAHUS K
o0cyxnaemMoi Ha ypoKe
Pazngen 2.HemeTassibl B MX cOeTHHEHUS UHpOpMaUH
06 Bubmaorexa IIOK (hopMHpOBaHHE OTBETCTBEHHOTO
2.1 Had xapa1<ITIancha XI/}MH%CKHX 4 1 https://m.edsoo.ru/7f4 | OTHOMICHHA K y4eHuto,
anemeHToB VIIA-rpynmsl. I'anorenst 1a636 FOTOBHOCTU M CIOCOOHOCTH
OO11ast XapaKTepPUCTUKA XUMUIECKHUX bubmroreka [IOK 06yqa}guu/1xcsi K CaMOpasBUTHIO 1
2.2 snementoB VIA-rpynmbl. Cepa u eé 6 https://m.edsoo.ru/7f4 | CAMOOOPA3OBaHMIO  Ha  OCHOBE
e ——— 13636 MOTHBAallMM K  OOy4YEHUIO H
TIO3HAHHUIO
OOmas xapaKTepuCTHKa XUMHYIECKUX butmorexa [JOK dopmupoBanue
2.3 aneMeHToB VA-rpynmsl. A3oT, ¢pochop 7 1 nggg/m.edsoo.ruﬂm KOMMYHHKATHBHOI
Y UX COCAUHEHUS —— KOMIIETEHTHOCTH B OOIIEHUU U
OO1as xapakTepuCcTHKa XUMUYECKUX bubmumorexa IIOK COTPYAHUYECTBE co
2.4 anemenToB [VA-rpynmnel. Yriepon u 8 1 2 https.//m.edsoo.ru/7f4 | ceepcTHUKamMu
KPEMHHI M UX COEIMHEHNS 12636 (bopmupoBanue OCHOB
3KOJIOTMYECKOM KYJbTYpPbI
Uroro no pazneny 25 COOTBETCTRYIOMIEH
Paznen 3.MeTasibl M X COeTUHEHHSA COBPEMCHHOMY YPOBHIO
- 110K 9KOJIOTHYECKOT'0 MBILIUICHHS
HNOJIMOTCKa
UCTIOIb30BaHIE BOCTIUTATEIHHBIX
3.1 OOmue cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f4 .
12636 BO3MOXKHOCTEH COAep KaHus
e 110K yueOHOro MpeMeTa yepes
32 Baxneiimrie MeTayuIbl U UX 1 2 h ty;pg'ﬁ;;eel:jasoo (/74 | ACMOHCTDALMIO IETSAM NPUMEPOB
' COEIHEHUS 16 12636 : : OTBETCTBEHHOT0, I'PaXkIaHCKOT O
TIOBEICHUS
Uroro no pazneny 20
Pa3znen 4. XumMus u oKpy’kaomas cpeaa MM «OcHOBHBIE HIKOJIbHbIE
BemiectBa 1 MaTepuasl B KU3HHA bubmmoreta LIOK Aty
4.1 1 P 3 https://m.edsoo.ru/7f4 | Y4acTue BO BCEpOCCHIICKUX
HeJIoBeKa 1a636 AKIHSIX, TOCBAIIEHHBIX
3HAYNMBIM COOBITHSIM B Poccum,
HUroro no pazaeny 3 Mupe
Bubmmorexa ITOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBILEE KOJUYECTBO YACOB T10 68 4 7
[NPOI'PAMME
Beinucka BepHa
29.08.2023 1.
JIUpEKTOP LIKOJIBI: <Ly 1 E.}O.ITpoxonenko
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