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IHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMma mo XMMHM Ha ypOBEHb OCHOBHOIO oOIiero oOpa3oBaHus [Uisl 00ydaro-
nmmxcst 8—9-x kimaccoB MKOY «Hosonucunckas COII-unTepHaT» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

e OenepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @enepa-
UNY;

e puka3za Munnpocsemienus oT 31.05.2021 Ne 287 «O06 yTBepxkaeHUN (GeaepaTbHOTO TOCY-
JApPCTBEHHOTO 00Pa30BaTEIbLHOrO CTaHAAPTa OCHOBHOTO 00111ero 00pa3oBaHUs»;

e puka3za Munnpocsenieaus ot 18.05.2023 Ne 370 «O06 yTBepx)acHnn ¢eaepaibHoi 006pa3o-
BaTEJIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs»;

o ipukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxxaennu [lopsaka opranuzanuu
U OCYILIECTBJICHHS 00pa30BaTEIbHOMN IEATEILHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITPOrpaM-
MaM — 00pa30BaTeNbHBIM MPOrpaMMaM Ha4aJbHOTO OOIIEr0, OCHOBHOTO OOINEro M CpeaHero oo-
HIeT0 00pa30BaHUsY;

o KoHnenuuu npenojaBaHus yueOHOTo npeamera « XuMus»;

o KoHnenuu sK010ruueckoro oopa3oBaHus B ccTeMe o0IIero o0pa3oBaHus;

o CIT 2.4.3648-20 «CanuTtapHO-31HUEMHOJIOTHYECKIE TPeOOBaHUS K OpraHU3aIUsIM BOCIIHTA-
HUS U 00yuYeHusl, OTJbIXa U O3[0POBJICHUS JETEH U MOJIOACKN», YTBEPKICHHBIX TOCTAHOBIEHUEM
[JIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMaTUBBI U TPEOOBaHUS K 0OeCIIeYeHHIO Oe30mac-
HOCTHU U (1yin) O0e3BpeHOCTH ISl YeTIoBeKa (GaKTOPOB Cpeibl OOUTAHUSY, YTBEPKACHHBIX TIOCTAHOB-
JIEHUEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e yueOHOrO MJIaHa OCHOBHOTO 00111ero 00pa3oBaHus, yTBepxkaeHHoro npukazom MKOY «Ho-
BonucuHckass COLI-unrepHat» ot 29.08.2023 Ne 183 «O06 yTBep:KJAeHHH OCHOBHOUW 00pa3oBaTelib-
HOW IpOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs»;

e (enepanbHON pabouell mporpaMMsl M0 Y4eOHOMY MpeIMETy « XUMUS.

[TporpaMma o XuMuu Ha ypoBHE OCHOBHOI'O 00I11eT0 00pa30BaHMs COCTaBJI€HA HA OCHOBE Tpe-
O0OBaHMI! K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O 00IIEro 00-
pazoBanusi, npeacrasieHHBIXB PI'OC OO0, a Takxke Ha ocHOBE ¢eaepanbHON pabouel MporpaMMbl
BOCIIUTaHMSIM C YYETOM KOHUEMIMHU MPernoAaBaHus yueOHOro npeamera « XuMus» B 00pa3oBaTelib-
HbIX opranu3anusax Poccuiickoit denepanun.

[Tporpamma 1o xuMuu Ja€T NpeACTaBICHUE O LEINsAX, 00IIel cTpaTernu 00y4eHus, BOCIIUTaHHS
U pa3BUTHS 00YyUaIOIINXCS CPEACTBAMH YUE€OHOIO MMPEMETA, yCTaHABIUBAET 0053aTEIbHOE IPEAMET-
HOE COJIEp’KaHue, IPeAyCMaTPUBAET PACIIPEAEIEHUE €r0 10 KJIaccaM U CTPYKTypPHUPOBAaHME O pas3zc-
JIaM ¥ TeMaM IIPOTPaMMBbI IO XUMHH, OIIPEAEIISeT KOJTMYECTBECHHBIC M KAaUeCTBEHHbIE XapaKTePHCTUKU
COJIepKaHHUsl, PEKOMEH/TyeMYyIONOCIeI0BATEIbHOCTh U3YUSHU XUMHUH C YIETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€EH, JIOTUKH y4eOHOTI0 Mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEN 00yJaronmxcs,
orpeneNnseT BO3MOXKHOCTH MpeAMeTa sl pealin3aluu TpeOOBaHHUM K pe3ysibTaTaM OCBOSHHsI OCHOB-
HOI 00pa30BaTeIbHON MPOTPaMMbI Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHus, a TAKKE TPEOOBAHMIA
K pe3yJbTaTaM 0Oy4YeHHs XMMHUHU Ha YPOBHE Iieieil U3ydeHus MpeMeTa U OCHOBHBIX BUJIOB y4eOHO-
MO03HABATEJILHON 1eATEIbHOCTH 00YUaIOLIErocs 0 OCBOCHUIO YUeOHOTO COAepKaHHUsI.

3HaHUE XUMHUH CIy’)KUT OCHOBOHM i (DOPMUPOBAHMS MHUPOBO33PEHHs OOYYAIOILIETrocs, €ro
MPEJICTaBICHU O MaTepUaIbHOM E€AMHCTBE MHUPA, BAXKHYIO POJb UIparoT (GopMmupyemble XUMHUEH
NPECTaBICHUS O B3aUMOIIPEBPAIIEHUSAX SHEPTHUH U 00 SBOJIIOLIMHU BEIIECTB B MIPUPOJE, O MyTAX pe-
HIEHUS TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — ChIPbEBOM, SHEPTETUUECKOM,
MUILEBOM M 3KOJIOTHYeCcKOi 0€30IacHOCTH, MPOOIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  pealln3aluu BO3MOXKHOCTEH JUIs caMOpa3BUTUS M (HOPMUPOBAHUS
KyJIbTYpBI JINYHOCTH, €€ o0Iel U (PyHKIMOHAIBHONH ITPAaMOTHOCTH;BHOCHUT BKJaJ B (pOPMHUPOBAaHUE
MBIIIICHHUS] U TBOPYECKUX CIIOCOOHOCTEH 00yJalomuXcs, HaBBIKOBHX CaMOCTOATEIbHON ydeOHOM
NeSITeIbHOCTH,PKCIIEPUMEHTAIbHBIX U MCCIE0BATENbCKUX YMEHUM, HEOOXOJUMBIX KaK B I1OBCE-
JTHEBHOH KHU3HU, TaK U B IPO(HECCHOHAILHON 1EATEIbHOCTH;



3HAKOMUT €O crienu (KON HaydHOTO MBIIIJICHUS, 3aKJIaJ[bIBAE€T OCHOBBI 1IEIOCTHOT'O B3IJIs1a Ha
€IMHCTBO MPUPOBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIMATAIIOM B (DOPMUPOBAHUH €CTECTBEHHO--
HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-

-Hay4YHbBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIa/l B SKOJIOIMYECKOe00pa3oBaHue
o0yyarouuxcsi.

Jlannble HampaBiieHUs B OOyUYE€HUU XMUMHH OOeCreunBaloTcs crneundukoiicogepx anus yueo-
HOTO TIpeaMeTa, KOTOPBIH SBISAETCS MEeJarorn4ecky aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOW HAyKH
XUMUHU Ha ONPEIEIEHHOM 3Tare e€pa3BUTHSL.

Kypc xuMuun Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHusi OPUEHTUPOBAH HA OCBOEHHE 00y4a-
FOLLIMMHUCS CUCTEMBI IEPBOHAYATIBHBIX TOHATUN XUMHUH, OCHOB HEOPTraHUYECKOW XUMUHU U HEKOTOPBIX
OTJIEIbHBIX 3HAUUMBbIX OHITUA OPraHU4eCKONH XUMHH.

CtpykTypa cofepaHusl MporpaMmbl 0 XUMUU C(OPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJ-
xoJa K e€ uzyuenuto. CozepxaHue CKIaJbIBaCTCsI U3 CUCTEMBbl IOHATUN O XMMHUYECKOM AJIEMEHTE U
BEIIIECTBE M CUCTEMBI ITOHATHI 0 XuMudeckoipeakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHH30BaHbI
10 IPUHIIMITY TIOCJIEI0BATENBHOIO PA3BUTHS 3HAHUIM Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUHN pa3-
HOT'O YPOBHSL:

—  aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

—  Ilepuogmueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

—  YYEHHs O CTPOCHHMM aTOMa U XUMHUUYECKOU CBSI3H;

- IIPEJICTaBICHUNA 00 3IEKTPONIUTUYECKOM TUCCOLMAlUU BEUIECTB B paCTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE AIMITMPUYECKUIIONYYEHHBIX U OCMBICIICH-
HBIX ()aKTOB, PA3BUBAIOTCS TIOCIIEIOBATEIILHO OT OJTHOTO YPOBHS K IPYTOMY, BBIITOJIHSS ()YHKIIMU 00B-
SICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB,CTPOEHUS U BOBMOKHOCTEH MPAKTUUECKOr0 IPUMEHEHUS U T10-
Jy4EHHS U3y4aeMbIXBEIIECTB.

OcBoeHue mporpamMMbl 10 XMMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIOTPEACTABICHUS O XHUMUYe-
CKOM COCTaBJISIONIEH HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW IIPUPO/IbI, HIEHHOCTHOTO OTHO-
LICHHs K HAYYHOMY 3HaHMIO U METOAAMIIO3HAHUA B Hayke. V3yueHne XUMHUN MPOUCXOJUT C IIPUBJIE-
YeHHEM 3HaHUH U3 paHee N3YUYEHHBIX YUEOHbIX NpeaMeToB: « Okpysxkaomuid mupy», «buonorus. 5—7
KiaccsD U «Pusuka. 7 Kimacey.

[Tpu U3ydyeHnu XUMHUH IPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOBXMMHUYECKON HAayKu Kak 00-
JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOH JEATENBHOCTH YEJIOBEKA U KaK OTHOTO M3 KOMIIO-
HEHTOB MUPOBOM KyJIbTYpHI. 3a/iaua yueOHOro mpeiMeTa COCTOUT B JOPMUPOBAHUHU CUCTEMBI XMMHYeE-
CKUX 3HaHUN — BaXKHEUIINX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX
0000111eHUIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAyKH, B MPUOOIIEHUH K

Hay4YHBIM METOJIaM TO3HaHUs MPU U3yYSHUH BELIECTB U XMMUYECKUX peaklui, B opMHpOBa-
HUU U Pa3BUTUU MTO3HABATEJIbHBIX YMEHUHN U WX IPUMEHEHUH B y4eOHO-II0O3HABATEIbHON U y4eOHO-
UCCIIE/I0BATEIbCKON IeATEIbHOCTH, OCBOGHUH MTPAaBUJI 0€301MacHOr0 00paleHus C BEIECTBAMH B I10-
BCEIHEBHOMW JKU3HU.

[Tpy u3y4eHnn XMMHUU HA YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusi BaXKHOE 3HAYEHHUE NPHOO-
pelu Takue LeNH, Kak:

- (bopMHpOBaHKE UHTEIUIEKTYabHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEIICHUN, CIIOCOOHON aganTHpPOBaThCS K OBICTPO
MEHSIOLIMMCS YCIOBHSIM JKU3HH;

- HaIpaBJIEHHOCTh 00YYEeHUsI HAa CHCTEMaTUYEeCKOe MPHOOIIEHNEe00yTaromuXcsi K caMmo-
CTOSITENILHOW MMO3HABATEIbHOM J€ATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHU, (POPMUPYIOLIUM MOTH-
BallMIO U Pa3BUTHUE CIIOCOOHOCTEN KXUMUU;

— obecrieyeHue yCcIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIONIMMHCAONBITa PA3HO-
00pa3Hoil edaTeTbHOCTH, TO3HAHUS UM CaMOIIO3HAHUS, KIIFOUEBbIX HABBIKOB (KJIIOYEBBIX KOMIETEH-
1I1H), UIMEIOIMX YHUBEPCAIbHOE 3HAUECHUE IIISPA3IMUHBIX BUAOB JESATEIBHOCTH;

- dhopmupoBanue o011el (YHKIIMOHAIEHON U €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YuCcIe YMEHUN OOBSCHATh U OLEHHUBATDH SBJICHUS OKPYXKAIOIIEro MHUPA, UCTIONb3Ys 3HAHHS U OIIBIT,
MOJTy4YEHHBIE PU U3YUCHUUXUMUH, TPUMEHSATDH X MPU PEHICHUH TPOOIIeM B TOBCEAHEBHOM KU3HU U
TPYAOBOMAEATEIbHOCTH;



- dopmupoBanne y 00y4aronuxcsi 'yMaHUCTUYECKUX OTHOIICHHUH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU JUIS BBIPAOOTKU SKOJIOTUYECKH 11e1eCO00Pa3HOro MOBeICHHs B OBITY U TPYIO-
BOW JIEATETILHOCTHU B LIEJIIXCOXPAHEHHUS CBOETO 37I0POBBSI M OKPYIKAIOIIEH IPUPOIHON CPebl;

—  pa3BUTHE MOTHUBAIMU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO MCAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOGMIISL
Y HaIlPaBJICHHOCTH JajbHEHUIIero 00ydeHusl.

OO1iee 4nciio YacoB, OTBEAEHHBIX ISl M3Y4YEHHsI XMUMHUU Ha YPOBHE OCHOBHOTO 0011ero o0pa-
30BaHus, cocTasiseT 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B Hezleno), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).

COJEPKAHUE YYEBHOI'O ITIPEAMETA

8 KJIACC

IlepBoHaya/bHbIe XMMHUYECKHE MIOHATHUS

[Ipeamer xumuu. Poiab XMMuM B KU3HU YEJIOBEKA. XMMHUS B CUCTEME HayK. Teja u BellecTBa.
Pu3nyecKue CBOMCTBA BEIIECTB. ATpEeratHoe cOCTOsIHUE BellecTB. [[oHsATHE O MeTOAaxX MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3feneHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 31€eMEHThl. CUMBOJIBI XUMUUYECKUX3JIEMEHTOB. [IpocThie n
CJIOHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckasi hopMyiia. BaneHTHOCT aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOHIIOCTOSTHCTBA CO-
ctaBa BemecTB. OTHocuTeNbHAsE aToMHasi Macca. OTHOcUTENbHAsE MOJIEKYJIsipHas Macca. MaccoBas
JI0JIsI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnyectBo BemiectBa. Monb. MoisipHas macca. B3aumMoCBsA3b KOJIMYECTBA, MAacChl U 4ucCia
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTel mo popmMynaMXUMUUECKUX COEAUHEHUH.

du3nuecKue U XUMHYECKHUE SABJICHHS. XUMHUUYECKas peakius U €€ Mpu3HaKu. 3aKOH COXPAHCHUS
Macchl BeIIecTB. XUMUYecKue ypaBHeHus. Kiaccudukanus XuMHIeCKUX peakinii (CoequHeHus, pa3-
JIO’KEHMSI, 3aMEIIeHNs, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHUMHYECKOU MOCY/I0H, MpaBujaMu pabOThl B TAOOpaTOpUH U MpuéMaMu o0pa-
HICHUS C TaOOPaTOPHBIM 000PYyIOBAaHUEM, U3YUCHHE U ONTUCaHHe (PU3NUYECKUX CBOWCTB 00pa3IoB He-
OpraHMYECKUX BEIECTB, HAaO0IeHNe pu3ndecKkux (TU1aBjIeHNe BOCKa, TasHUE JIbJIa, paCTUPaHUE ca-
Xapa B CTYIKe, KHTIEHUE W KOHJICHCAIIHs BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEUH, MPOKaIMBaHUE ME]-
HOM ITPOBOJIOKH, B3aUMOJICUCTBHUE Mela C KUCIOTON) SIBIICHUM, HAOI0/IEHNE U ONHMCAHNE TTPU3HAKOB
MPOTEKAaHUS XUMHUECKUX peakluil (pa3okeHne caxapa,B3auMoIeHCTBUE CEPHOUM KUCIOTHI C XJIOPH-
oM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3anMoIeiCTBHE JKeJie3a ¢ pacTBO-
pom conu meau (1), u3ydenue cnocoOoB pa3aeNeHus: CMeceii: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHHE,
BBITIAPUBAHUE, TUCTUIUISIIHS, XpoMaTorpadusi, MpoBeIeHNE OUHCTKY ITOBAPEHHOM COJIH, HAOJIIOICHHE
Y ONHCaHUE pe3yJIbTaTOB IPOBEICHUS OIbITA, WIITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MACChl, CO3/1a-
HUE MOJCNIeH MOJIEKYJT (IapOCTEePKHEBBIX).

Baskueiilue npeacTaBUTE M HEOPraHHYECKUX BelleCTB

Bo3nyx — cmeck ra3zoB. CoctaB Bo3ayxa. Kucinopona — 35eMeHT U mpoctoe BemectBo. Haxoxae-
HUE KUCIIOpOJa B MPUPO/e, (M3HUecKre U XUMHUYeCKHUe CBOMCcTBa (peakuuu ropenus). Oxcunsl. [Tpu-
MeHeHHe kuciopoaa. CrnocoObl MOTyUYeHHs KUCIOpoa B JabOpaTOpUH U MpoMbIlieHHocTH. Kpyro-
BOPOT KUCJIOpoa B mpupoze. O30H — alutoTponHas MOuUKAINS KHCIOPO/a.

TemnoBoit 3P PeKT XMMUUECKON peakIui, TepPMOXUMUYECKIE YPaBHEHUS, IK30- U IHJIOTEPMHU-
Yyeckue peakiuu. TOIMBO: Yroib U MeTaH. 3arps3HeHre BO3AyXa, yCUIIeHUE MapHUKOBOro A dekra,
pa3pyIIeHre 030HOBOIO CIIOSI.

Bopopoa —snement u npoctoe BeiecTBo. HaxoxaeHne Bo1opo/ia B Ipupoae, bpu3udeckue u Xu-
MHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moiydeHus. Kucmorel u conu.

MonsipHblii 006EM razoB. Pacu€Tsl o XUMUYeCKUM ypaBHEHUSAM. PU3NUECKUE CBONCTBA BOJIBI.
Bona kak pactBoputens. PacTBopsI.

Haceoimennblie 1 HeHacChIIIEHHBIE pacTBOPBI. PacTBOpUMOCTH BellecTB B Bojie. MaccoBast A0st
BEIlIECTBA B pacTBope. XMMHUYECKHUE CBOMCTBA BOJIbl. OcHOBaHUs. Poib pacTBOpOB B MPHUPOJIEC U B
JKU3HM 4yernoBeka. KpyroBopot BoAbl B IpUpoOAE. 3arpsi3HeHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA



MIPUPOJIHBIX BOJ.

Knaccudukanus Heopranndeckux coequaeHuit. Oxcnasl. Kimaccndukanusiokcuios: coiaeodpa-
3yrolue (OCHOBHbBIE, KUCIOTHBIE, aMpoTepHbIe) U Hecoieobpasyromue. HoMeHkiaTypa OKCHIOB.
DuU3NYECKUE U XUMHYECKHE CBOMCTBA OKCUIO0B. [loiyyeHne okCuaos.

OcHoBanus. Knaccuduxaius ocHOBaHUMN: IETOYN U HEpacTBOpPUMbIE OcHOBaHMs. HoMeHkIa-
Typa OCHOBaHUN. PU3MYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonydyeHne oCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. @uznyeckue 1 XUMUYECKUE CBOM-
ctBa KUCIOT. P akruBHocTr metaiuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenkiarypa coseil. @usznueckue U XUMUYECKHE CBOMCTBA COJIEH.

ITommyuyenue conen.

['eneTnyeckas CBsA3b MEXK/y KJIIACCAMH HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMNpE/EICHUE COACpKAHUsI KUCIOPOoJa B BO3/IyXe, MOJIy4eHrne, cooupaHue, pac-
[I03HABAaHUE U U3YUYEHUE CBOMCTB KHCI0PO/1a, HAOII0JEHIE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM
U yCIIOBHSI BOSHUKHOBEHUS U MPEKpalleHus ropeHus (moxapa), 03HaKOMIIeHUE ¢ 00pa3iaMu OKCHIIOB U
OIMCaHKUE UX CBOMCTB, IOJyuYeHUE, COOMpaHue, paclio3HaBaHUE U U3y4YEHHUE CBOMCTBBOIOpOa (Tope-
HUE), B3auMo/eiicTBie Bojopoa ¢ okcuaom menu (II) (Bo3MokHO MCHonb30BaHKE BUEOMATEpHa-
JIOB), HAOJIIOICHKE 00Pa3IIOB BEIIECTB KOJUYECTBOM

1 monb, uccnenoBanue 0coOOEHHOCTENW PACTBOPEHMSI BELECTB C Pa3IMUYHON pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0JIEH pacTBOPEHHOTO BEIIECTBA, B3aUMO/CH-
CTBUE BOJbI C METAJJIaMU (HaTpUeM U KajlbLiueM) (BO3MOYKHO MCIIOJIb30BaHUE BUAECOMATEPUAJIOB),
HCCIIeIOBaHHE 00pa3lioB HEOPTaHMUECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAOIO/IEHUE U3MEHEHUs
OKpacKH MHAMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH, n3yueHue B3anmoeiicTeus okcuaa meau (1)
C PacTBOPOM CEPHOM KHUCIIOTBI, KUCIOT C METAJUIAMM, PEaKLMil HEUTpalu3aluu, MoJy4yeHue Hepac-
TBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJIHOTO METaJljla IPYTUM U3 pacTBOpPaA COJIM, PEIICHUE IKCIIEPH-
MEHTaJIbHBIX 33/1a4 110 TEME

«BaxHenmue Ki1acchl HEOPraHUYECKUX COEUHEHUI.

IHepuoauyeckuii 3akon u Ilepuoaunyeckas cucrema xumuyeckux djaemenros . M. Men-
neneepa. CTpoeHue aToMOB. XuMHUeckas CBsi3b. OKUCIANTEIbHO-BOCCTAHOBUTE/IbHbIE Peak-
1107071

[TepBble MONBITKY KJIACCU(PHUKALUU XUMHUYECKHUX 371€MEHTOB. [IoHsTHE O rpyInax CXOAHbIX dJle-
MEHTOB (ILLIEJIOUHBIE U IET0YHO3EMENbHbIE METAJIbl, FAJIOTEHbI, UHEPTHBIE I'a3bl). DIEMEHThI, KOTO-
pbie 00pa3ytoT aMpOoTepHbIE OKCUIBI U TUAPOKCUIBIL.

Ilepnoanueckuii 3axoH. [lepronnueckas cucrema xumudeckux anemeHTos [[.11. Menneneesa.
Kopotkonepuoanast u nnuHHOoneproHast popMsel [lepnonnyeckoiicuicTeMbl XMMUYECKUX 3JIEMEHTOB
. Y. Menneneesa. Ilepuonst u rpynmbsl. PU3UYECKH CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB IIEpU-
o/1a u rpymisl dseMenTa.Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. Dnexktponsl. Ctpoe-
HUE JIEKTPOHHBIX 000JI0UeK aTOMOB MIEPBBIX 20  xumuyeckux s3iemeHTOB Ilepuo-
nuueckoit cucteMsl J[. . MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJI0XKe-
Huo B [Iepuonnueckoii cucreme 1. 1. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HE-
METAJITIMYECKUX CBOWCTB 110 IPYIIaM U IEPUOIAM.

3unauenue Ilepuoanueckoro 3akona u Ileproanueckoil cucTeMbl XUMUYECKUXDIEMEHTOB IS
pa3BuTHA Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskIaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHast (mojisipHasi M HEMOJSIPHAasi) CBS3b.

DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKLIUU.

ITpoueccel OKUCIIEHUs: M BOCCTaHOBIEHUS. OKUCINTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHne 00pa3loB BEIIECTB METAINIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C
pPacTBOpPAMM KHCIIOT U IIEJI0YEH, TPOBEACHHUE OINBITOB, WILTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHne, peakliMK pa3iokKEeHHs, COEAUHEHHNS).

Meosicnpedmemmbnie ceaszu

Peanuzanus MeXIpeaIMETHBIX CBSI3eH P U3yUEeHUH XMMUU B 8 KJlacce OCYIIECTBIISICTCS yepes



MCIOJIb30BaHUE KaK 00X €CTeCTBEHHO--HAYUHBIX IOHATUN, TaK U TIOHATUH, SIBISIFOIIUXCS CUCTEM-
HBIMHU JUIsl OT/AEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mure ecTecCTBEHHO--HAYUYHbIE MOHATHUS: HAY4HbIN (haKT, rUnoTes3a, TEOpHsl, 3aKOH, aHaJM3,
CHHTE3, KJIaCCHU(PHUKAIN, TIEPHOAUYHOCTD, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICTTUPOBAaHHE, U3MEPEHHUE,
MO/ieJIb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paJIHOAKTHB-
HOCTb, MOJIEKYJIa, SJICKTPUUECKUN 3apsl, BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSTHUE BEIIEeCTBA,
ra3, pusnueckue BeITMUNHBI, €IUHUIIBI H3MEPEHHSI, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MHHEPaTIbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAEMBIE,
TOILIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMH4ecKasi peakuus

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucremMa xumMudeckux 3yeMeHToB .M. Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX I1e-
PUOIOB, KaJIKs, KaJIbIUS U UX COSUHEHUNB COOTBETCTBHH C TOJIOKEHUEM d1eMeHTOB B [lepuoamnye-
CKOH crcTeMe UCTPOCHHEM HX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XMMHUYECKON CBsI3U. THIBI KPUCTAIITMYECKUX PEHIETOK, 3aBUCH-
MOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA BEILIECTB,
OTHOCSIIIMXCS K Pa3JIMYHbIM KJlaccaM HEOPraHMYECKUX COEIMHEHUN, FTeHeTHYECKasl CBsI3b HEOpraHu-
YEeCKHUX BEIIECTB.

Krnaccudukanus XHMHUECKUX PEaKIIUi M0 Pa3IMYHBIM MTPU3HAKaM (110 YHCIYH COCTaBY ydacT-
BYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY dPQEKTy, M0 U3MEHEHHUIO CTETICHEeH OKUCICHUS XUMH-
YECKHUX AJIEMEHTOB, 10 0OPATUMOCTH, IO YYaCTUIO KaTaau3aTopa). IK30- U SHJOTEPMUUYECKHUE PEaK-
WU, TEPMOXUMUYECKHE YPABHEHHUSI.

[TonsiTne 0 ckOpocTH XUMHUYECKOW peakuuu. [ToHsTHE 00 0OpAaTUMBIX U HEOOPATUMBIX XUMHU-
YyecKux peakuusx. [lIoHsATHe 0 TOMOreHHBIX U reTeporeHHbIx peakuusx. [lonarue o karanusze. [lons-
THE O XMMHYECKOM paBHOBeCHH. DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKON peaklUy U MoJIo-
JKEHHNE XMMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIINU, JIEKTPOHHBIN OallaHC OKUCIUTEIBbHO-BOCCTaHO-
BUTENBbHON peakunu. CocTaBiIeHUE YpaBHEHUHOKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIX PEAKLUNA C UC-
M0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHIECKON AUCCOLMALMH. DJIEKTPOJIUTHI U HEIIEKTPOJIUThl. KaTnOHbI, aHu-
OHBbl. MeXaHU3M JMCCOIMAIIH BEIIECTB C PA3IMYHBIMUA BUJIAMUXUMHUECKOH cBsi3u. CTeneHb 1nucco-
ruani. CUIIbHBIE U C1a0ble DIEKTPOIIUTHL.

Peaxiiuu nonHoro ooOMeHa. Y ciioBus MpOTEKaHUsI peaKIIMii HOHHOTO 0OMeHa, TOJTHBIE U COKpa-
HIEHHBIE MOHHBIE ypaBHEHUS peakiuii. CBOMCTBA KUCIOT,0CHOBAHUN U COJIEH B CBETE MPEICTABICHUM
00 anexTponuTuyeckoi quccounanuu.KayectseHHble peakiuu Ha HOHBL. [loHsTHE O TMApONH3E CO-
JEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIETISIMUA KPUCTAJUIMUYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJJIOB
U HeMeTaJlIoB (rpaduTta U aamasa), CJI0KHBIX BELECTB (XJIOpHUAa HATPHS ), UCCIIEJOBAaHUE 3aBUCUMO-
CTH CKOPOCTH XMMHUYECKOM PEaKIiuu OTBO3JCHCTBHS Pa3IMUHBIX (PAKTOPOB, UCCICOBAHKE DIIEKTPO-
MIPOBOJAHOCTH PACTBOPOB BEILECTB, IIPOLECCa AUCCOLUAIIUN KUCIIOT, 1EI04Yel 1 cojieil (BO3MOKHOMC-
M0JIb30BaHUE BUJIEO MATEPUAIIOB), IPOBEAECHUE OMNbBITOB, MILTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO 0OMeHa (0O0pa3oBaHHME OcajKa, BBIJICICHHUE ra3a, 00pa3oBaHUE BObBI), OMBITOB, UJI-
JTIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakluid (rOpeHue, peakiuu pasio-
JKEHUSI, COEIMHEHNUS), pacllO3HaBaHWE HEOPTaHWYECKUX BEIECTB C MOMOIIbI0 KaUECTBEHHBIX peak-
LU HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTaibl 1 uX coeMHEHUS

OO0mmast xapakTepucTrKa raroreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC CTEIEHU
okucnenus. CTpoeHrne U PU3NIECKHEe CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XUMHYECKUE CBOM-
CTBa Ha NMpUMepe XJopa (B3auMoIelCTBUEC METaUIaMH, HEMETANIAMHU, 111eJI09aMHu ). XJIOPOBOIOPO/I.



CossiHast KUCI0Ta, XMMUYECKHE CBOMCTBA, OJIyUYEeHHUE, MPUMEHeHue. JlelicTBrE XJIopa U XJIOPOBOIO-
poJla Ha OpraHu3M YesoBeka. BaykHelme Xa0puasl U MX HaX0XKACHUE BIPUPO/IE.

OO6mas xapaktepuctuka 3j1eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTep-
HbIE cTeneHn okucienus. CTpoeHne 1 GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI.
AmnoTtponHbie MOIUGUKALMK KUCIOPOa U cepbl. XUMUYECKHE CBOMcTBa cepbl. CepoBOIOPOA, CTPO-
eHue, PU3NIECKUe U XUMHUECKUE CBOMCcTBA. OKCUIBI CephI KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnota, pusnueckre 1 XMMHYECKHe CBOMCTBA (00I1I1e KaK MpeICTaBUTENIKIacca KUCIOT U
cnenuduyeckne). XUMUUYECKHUE PEAKILIUH, JISKAIINE B OCHOBE IPOMBIIIJICHHOTO CIIOCO0a MOITy4eHUs
cepHoil kuciotsl. [Ipumenenue cepHoit kuciaoTel. Conu cepHON KUCIOThI, KAUEeCTBEHHAs peaklys Ha
cyabdar-uon. Haxoxxaenue cepbl U € COeMHEHUH B MpHpojie. XUMUYECKOE 3arps3HEHUE OKpYrKa-
IOLIEH Cpellbl COETUHEHUSIMU cepbl (KUCIOTHBIE OXKIH, 3arps3HEHIE BO3/[yXa U BOJOEMOB), CIIOCOOBI
€ro NpeJOTBPAICHHUS.

OO6mmas xapakTepucTHka 351eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUSIATOMOB, XapaKTep-
HBIE CTENICHH OKHCIICHHA. A30T, paclipOCTpaHEHHE B IPUPOJIE, (PU3HUECKHE U XUMHUECKUE CBOMCTBA.
KpyroBoport a3zoTa B npupoje. AMMuUak, eropu3nyeckue 1 XMuMUYeCKUe CBONCTBA, MOTy4YeHUE U TIPU-
meHeHnue. Conu aMMOHMS, MX (PU3NUECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBenHas pe-
aKlMsg HaHUOHBI aMMOHUS. A30THasl KUCJIOTa, €€ Mody4yeHue, PU3ndeckue U XUMUYECKHUE CBOMCTBA
(oOmue Kak mpeAcTaBUTENs Kiacca KUCIOT u crneunduueckue). Mcnonb3oBaHnue HUTPATOB U Coiei
aMMOHMUS B Ka4€CTBE MUHEPAIBHBIX Y00peHUI. XUMHUYECKOE 3arpsi3HEHNE OKPY KaIOMIeH cpelibl Co-
eAMHEHUSIMH a30Ta (KUCIOTHBICOXKIM, 3arps3HEHE BO3/yXa, MOUBHI U BoJ0EMOB). Docdop, amo-
TponHble Moaudukanuu pochopa, puzndeckue u xuMudeckue cpoiictsa. Oxcun docdopa

V) u pocdopHas kucioTa, GU3NYECKUe 1 XMMUYECKHE CBOMCTBA, oay4yeHue. KMcnoib3o-
BaHue GocdaToB B KAUECTBE MHHEPAITBHBIX YAOOPESHUH.

OO6mas xapakrepuctuka 1eMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapakTep-
HBIE CTENICHN OKHUCIICHUS. YTIEpPO/l, aJUIOTPOITHBIC MOJU(PHUKAIIMH,PACIPOCTPAHEHUE B MpHpoe, (u-
3U4YEeCKHe U XUMHUYecKue cBoMcTBa. Ancopoums. Kpyrosopot yriaepona B npupoae. OKCuabl yrie-
pona, ux (pusnvecKre U XuMHU4YEeCKHe CBOWCTBA, AEHCTBHE HA dKUBbIE OPraHU3Mbl, IOJyYEHHE U MpU-
MEHEHHe. DKoJIoTH4ecKue Mpo0aeMbl, CBA3aHHbIe ¢ okcuaoM yrieposa (IV), runoresa riaobansHOro
NOTETJICHUS KJIUMaTa, MApHUKOBBIM 3PPeKT. YTOoNbHASIKUCIOTAa U €€ COMU, X PU3NYECKUE U XHUMHU-
YyecKHe CBOICTBa, MojlyuyeHne 1 npuMeHeHne. KadecTBeHHas peakiusi Ha kapOoHaT-uOHBI. Mcronb-
30BaHHE KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIJIEHHOCTH U CETTbCKOM XO0341CTBE.

[TepBoHayasbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUX yIriiepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCcHas KucnoTa).[IpupoaHble HCTOUHUKH YTIeBOI0-
POJIOB (YroJib, IPUPOIHBIN ra3, HeTh), MPOIYKTHI X NepepaboTKU (OEH3UH), UX POJIb B OBITY U MPO-
MBILIUIEHHOCTH. [loHsATHE 0 OMONIOrMYecKr Ba)KHBIX BEIECTBAX: KUPAX, OelKax, yriaeBojax — U UX
pOJIH B )KU3HM 4YeloBeKa. MaTepruaibHOE €EAMHCTBO OPraHUUYECKUX U HEOPraHMYECKUX COCIMHEHHM.

Kpemuuii, ero ¢pusznueckue 1 XMMHYECKUE CBOMCTBA, oJyuyeHue u npuMmeHenue. CoennHeHus
KpeMHus B ipupojie. Obume npeacrasinerus o6 okcuaekpeMmuus (IV) u kpemHueBoii kucnore. Cunu-
KaThl, UX HCIOJIb30BaHUE B ObITY, B IPOMBIIUIEHHOCTH. BajkHel e cTporTeNbHbIE MaTepUalbl: Ke-
paMuKa, CTEKJIO, IIEeMEHT, OETOH, jkene300eToH. [Ipobiaembl 6e30MmacHOro UCI0JIb30BaHUS CTPOUTENb-
HBIX MaT€pHaJIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue o0pa3oB HEOPraHUUYECKHUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, IPOBEJCHUE Kaye-
CTBEHHBIX PEaKIMH Ha XJIOPUA-UOHBI U HAOJII0I€HUE MPU3HAKOB X MPOTEKAHUS, OMBITHI, OTPAXKaI0-
e Gu3ndeckrue 1 XUMUYECKUE CBOMCTBA raJlor€HOB U UX COETUHEHHH (BO3MOXHO HCIIOJIb30BAHKE
BUJIEOMATEPHAJIOB), O3HAKOMIIEHHE ¢ 00pa3llaMu XJIOPUIOB (TaJOreHUI0B), O3HAKOMIIEHUE C 00pa3-
HaMHUCepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO HCIIOIb30BaHUE BHAEOMATEpUANIOB), HAOIIOACHHUE MIPO-
recca oOyTJIMBaHUs caxapa MoJi AeUCTBUEM KOHIEHTPUPOBAHHOMCEPHON KUCIOTHI, U3yYeHHE XUMU-
YECKUX CBOMCTB pa30aBlI€eHHOW CEpPHOM KHCIOTHLIIPOBE/IEHNE KAaUECTBEHHOMN peakluy Ha Cyibdat-
WOH U HaOJIOZCHNE NpU3HaKa e€ MpOoTeKaHHs, O3HAKOMJICHHE ¢ (PM3NYECKHMMHU CBOMCTBaMH a30Ta,
docdopa n uX cCoenNMHEHHI (BO3MOXKHO HCIIOJIh30BaHUE BUICOMATEPHATIOB), 00pa3IiaMy a30THBIX U
dochopHBIX ynoOpeHuii, monyueHue, coonpaHue, paclo3HaBaHHEe U M3Y4YCHHE CBOWCTB aMMUAKa,
IPOBE/ICHUE KaUECTBEHHBIX peaKMil HAa MOH aMMOHHUSA U (ochaT-nOH U U3yUeHHE IPU3HAKOB UX MPO-
TEKaHHs, B3aUMOJACHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbI0 (BO3MOXHO



HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), U3yUEHUE MOJEJeH KpUCTAUNIMYECKUX pEemI€ToK anmasa, rpa-
duta, Qymiepera, 03HAKOMIICHHE C MPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAH-
HBIM YTJIEM M yCTPOMCTBOM NPOTUBOTrasa, MOJydeHUe, coOMpaHue, pacro3HaBaHHE U H3yYeHUE
CBOMCTB YIJICKHCIIOTO ra3a, MPOBEJCHUE KAYECTBEHHBIX PEAKIMi HAa KapOOHAT M CUIIMKAT-UOHBI U
M3y4YEHUE PU3HAKOB UX IPOTEKaHUs, 03HAKOMJIEHUE C IPOAYKLIHUEH CUITMKATHON MPOMBIIIIIEHHOCTH,
pElIeHUE KCIIEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «BakHeille HeMeTaJlIbl U UXCOSAMHEHUS.

MeTtasibl U MX COEIMHEHUS

OO0m1as xapakTEePUCTHKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH WX TOJIOKEHUS B
[lepuonnueckoii cucteme xumMuueckux 3yeMeHToB /1. . Menneneesa u crpoenust atroMoB. CTpoeHue
MeTauIoB. MeTallmnyeckas CBA3b M METaUIMUecKas KpUCTANIMYECKas pemérka. DIeKTPOXUMUuYe-
CKUI psAHanpsKeHu MetaioB. Ou3nueckue U XMMUYECKUe CBOMcTBa MeTasuioB. O0iue crocoosl
MOJTy4eHUsl MeTaJUIOB. [IoHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CmnaBbl (cTanb, YyryH, TIOPATIOMHHHNA, OpOH3a)d UX MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenoynble MeTaiIbl: IOJIO)KEHUE B [leproguueckoil cucteMe XuMu4eckux 3aeMenToB . U.
MeneneeBa, CTpOEHUE UX aTOMOB, HaXOXAeHUE B npupoje. Ousnyeckue 1 XMUMUUYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanus). OKCUABl U THAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menouHbIx
METAJIOB U UX COEIMHEHUII.

[[{erouHO3eMeNnbHBIE METAIIIBI MATHUH U KaJbIUI: TI0JIOKEeHUE B [lepuoanueckoii cucreme Xu-
Muueckux 3sieMeHToB J1. 1. MenaeneeBa, CTpO€HHE MXaTOMOB, HAX0XKAEHUE B Ipupoe. dusznueckue
U XMMHYECKHE CBOMCTBA MarHus W Kanbliusd. Baxkuele coequHeHns Kalblus (OKCHII, TUAPOKCHU,
coin). JKECTKOCTHBOBI M CIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxxenue B [lepuoanueckoi cucteme xumuuyeckux snemeHToB/l. . Menaene-
€Ba, CTPOCHHUE aToOMa, HaxOXKJeHue B npupoje. Ousndyeckue U XMMUYECKHUE CBOWCTBA AIFOMUHMUS.
AmM@oTepHbIe CBONWCTBA OKCHIA U THIPOKCH]IA AITFOMUHHUSL.

Kene3o: nonoxenue B llepuoanueckoi cucreme xumuueckux 3neMenToB . 1. Menaeneena,
CTPOEHHE aToMa, HaXOXJAEeHHE B npupoje. Ouznueckre U XMMUYECKUE CBOMCTBA xkene3a. OKCUIbI,
rugpokcu bl u conu xkenesa (I1) u sxxenesa(lll), ux cocras, CBOWCTBA U MOJTy4YCHHUE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C O00pa3llaMH METAJUIOB U CIUIABOB, MX (PU3MUECKUMHU CBOMCTBAMU, U3YUEHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIOJIb30BAaHUE BUCOMATEPHATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHUA KAIBIUS U HATPHUS C BOJIOM (BO3MOKHO MCIOIb30BaHUE BUACOMATEPHATIOB),
HCCJIETOBAaHKE CBOMCTB JKECTKOM BOJIBI, IIpOLIecca TOPEHUs Kele3a B KUCIopoie (BO3IMOKHO HCTIONb-
30BaHUE BUIEOMATEPHAIIOB), PU3HAKOB MIPOTEKAHNS KAU€CTBEHHBIX PEAKIIU Ha MOHBI: MAarHUs, KaJlb-
1¥sl, ATIOMUHMS, [IUHKA, skene3a (I1)u xenesza (111), meau (1), HabmroIeHUE W OMTUCAHUE TIPOLIECCOB
OKpaIINBaHUATIIAMEHU MOHAMU HATPUS, KA U KAIbIUs (BO3MOXKHO UCIIOJIb30BAHUE BUICOMATEPH-
aJoB), UcclieloBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS UTHAPOKCHIA [IUHKA, PEIIeHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe « BakHeime MeTaibl 1 UX COCTUHEHUS.

XuMus U OKpYysKaKIas cpeaa

BemecTtBa 1 MaTrepuanbl B TOBCEAHEBHOM KU3HM YelOBEKa. be3oracHoe MCIoab30BaHNE Be-
[IECTB U XUMHUYECKUX peakinii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 0KOTAX U OTPABICHUSX.

XUMHYECKOE 3arpsi3HCHHE OKpYXKalollel cpeibl (MpeaenbHas JOMyCTUMAsIKOHIIEHTPAIUs Be-
niectB, ganee — [1/1K). Ponas XxuMuu B pemieHN# 3KOJOTHIECKIX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

u3y4eHue 00pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MOJIMMEPHBIC MAaTEPHUATIBI).

Mescnpedmemmnboie cea3zu

Peanu3arnus MeXnpeaAMETHBIX CBS3EH MPH U3yUeHUHN XUMUH B 9 KJlacce OCYIIECTBISETCS Yepe3
WCITOJIh30BAaHNE KaK OOIIMUX €CTeCTBEHHO-HAYYHBIX MOHSATHN, TaK U MOHATHM, SIBJSIOIMIUXCS CUCTEM-
HBIMU JIJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.



OO01ure ecTecTBEHHO-HAYYHbIE TOHATHA: HAyuHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KJIACCU(UKAIINS, TIEPUOTUIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOJISIIMPOBAHKE, H3MEPECHHUE,
MoO/J1eJIb, SIBJIEHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTUs, MaTepUaJIbL.

®dusnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIIbI, paJHOAKTHB-
HOCTb, MOJIEKYJIa, SJICKTPUUECKUN 3aps]l, MPOBOJIHUKH, MMOJIYIPOBOAHUKH, TUIIEKTPUKH, (POTO3IIe-
MEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPH-
CTaJTMYecKasipeniéTka, CrjiaBbl, (pU3NUecKre BeITUYHHbI, €IUHUIBI U3MEPEHHSI, KOCMUYECKOE IPO-
CTPaHCTBO, IJIAHETHI, 3BE3/161, COJIHIIE.

buonorus: ¢portocunTes, Abixanue, Ouocdepa, IKOCUCTEMa, MUHEpAIIbHbBIE YI00pEHUS, MUKPO-
AJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOAbI, MOJIE3HBIE UCKOIIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATHI OCBOEHMUAA INPOI'PAMMBI o
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Pe3yJIbTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOI'O 00OLIero oOpa3oBaHUs JOCTHUIa-
IOTCSl B X0/1¢ OOyUYeHHsSI XUMHH B €JMHCTBE y4eOHOW M BOCTIMTATENLHOW JEATEIBHOCTH B COOTBET-
CTBUU C TPAJULMOHHBIMM POCCUNCKHMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMM LIEHHO-
CTSIMH, IPUHATHIMU B OOIIECTBE MPAaBUIaMH U HOpPMaMU MOBEIEHUS U CLIOCOOCTBYIOT IIpoLieccaMm ca-
MOIIO3HaHMS, CAMOPA3BUTHUS U COLIMATIM3ALMU O0yYarOIIUXCS.

JIn4HOCTHBIE Pe3yJIbTaThl OTPAXKAIOT FOTOBHOCTH 00YUaIOLINXCS pyKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACIIMPEHHUE OIBITA AEATEIbHOCTU Ha €€ OCHOBE, B TOM
YUCJIE B YaCTHU:

1) maTpHOTHYECKOro BOCHHTAHHS:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, MCTOPHYECKOMY U HAy4YHOMY
HaCJIe/INI0, TOHUMAaHUs 3HaYE€HUs] XUMHUYECKON HayKU B )KU3HU COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHO-
CTH BJIAJIETh JOCTOBEPHON HH(OpMAaLIMEN O MEPEAOBbIX JTOCTUKEHUAX U OTKPBITUSIX MUPOBOM U OTe-
YEeCTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAaHUAX 00 YCTpOWCTBE MHUpa U OOIECTBa;

2) rpaIaHCKOro BOCHHTAHHS:

IPEJICTABICHUS O COLIMAJIbHBIX HOpMaxX M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJIIEK-
THUBE, KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HON, yu4eOHO-NUCCIIe10BATEIbCKOM,
TBOPYECKOHN U APYTUX BUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOMH AESTEIbHO-
CTH IIPY BBIIIOJHEHNUH YUYE€OHbIX, TI03HABATEIbHBIX 33/1a4, BEIMOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU Y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHION B3aUMOIIOMOIIH B ITPOLIECCE ITON
yueOHOM e TebHOCTH, TOTOBHOCTH OLIEHUBAThCBOE MOBEICHHUE U ITOCTYIKH CBOMX TOBapHUIIEH C IMo-
3WUIIUU HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIIEICTBUI ITOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'0 IO3HAHUSA!

MHPOBO33PEHUYECKNE TTPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEeaKIMi, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIIOLINE OCHOBY U1l IOHUMAHUS CYIIHOCTH Hay4-
HOM KapTUHBI MUpPA, TPEJICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMO-
CBSI35IX UEJIOBEKA C MPUPOIHOMN CPENOH, O POJIM XUMHUU B IMMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HaBaTEJIbHBIC MOTHBBI, HAIIPABJIEHHBIE HA MTOTyYeHUE HOBBIX 3HAHUM 110 XUMHUH, HEOOXOTH-
MbI€ Ui 00BsSCHEHUSI HAOII0JaeMBIX MPOIIECCOB U SIBICHUI,T0O3HABATENBHOM, HH)OPMAIIMOHHON U
YUTATEIHCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHOW PaOOThI ¢ YUYEOHBIMH TEKCTaMH,
CIIPABOYHOU JTUTEPATYPOH, JOCTYIMHBIMU TEXHHUUYECKUMHU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOIO-
THH;

UHTEpeC K 00yUEHHUIO U TTO3HAHHIO, TF0003HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000-
Pa30BaHMIO, IPOSKTHOW M MCCIIENOBATEIBLCKONU NEATEILHOCTH, K OCOBHAHHOMY BBIOOPY HaIpaBJieH-
HOCTHU Y YPOBHS OOYUYECHUS B NajbHEHIIEM;

4) (opMupoBaHus KyJbTYpPbI 310POBbS:

OCO3HAHUE LIEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIIEHUSI K CBOEMY 3J0POBbIO, YCTAHOBKH Ha



3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE TTOCICIACTBUI HWHETIPHUATHE BPEIHBIX MPHUBBIUCK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTHKOB, KypeHUs), HEOOXOIMMOCTH COOIIOICHUS ITPaBUII 0€30M1aCHOCTH TP 0Oparie-
HUM CXUMHYECKUMH BEIIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyaoBoro BocnuTAHMS:

MHTEpEC K MPAKTHIECKOMY H3YdeHHIO NPo(eccHii U Tpy/1a pa3IndHOTo POJIa, yBaKEHHE K TPYTY
¥ pe3yJIbTaTaM TPYIOBOIl 1eATEIEHOCTH, B TOM YHCIIe HA OCHOBEIIPUMEHEHHS TIPEIMETHBIX 3HAHHUI IO
XUMHH, OCO3HAHHBIA BBHIOOP MHAMBUAYAIbHOM TPAEKTOPUH MPOIODKEHUS OOPa3OBaHUS C yIETOM
JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IIOTPEGHOCTEA,
YCIENHON PO(ECCHOHAIBLHON IEATENBHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD a/1arl-
THPOBAThCA B IIPO(ECCHOHATBHOMN Cpee;

6) IKO0JIOrM4e€CKOro BOCIUTAHMSA:

9KOJIOTHYECKH 11€JIECO00Pa3HOE OTHOIICHHUE K MPUPOJIC KaK HCTOYHUKY KU3HUHA 3eMJIe, OCHOBE
e€ CylecTBOBaHHUS, TOHUMAaHUE [IEHHOCTHU 3JI0POBOTO U O€30MacHOro o0pa3a >KU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U MCHUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTU CO-
OJIroIeHus TIpaBWIT 0€30MTACHOTO MOBECHMS IPU paboTe C BEIIECTBAMH, a TAK)KE B CHTYAIUsIX,yTIPO-
JKaIOIIUX 3JI0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH NPUMEHSTH 3HAHUS, MOJTyYaeMbIe NMPU U3YYCHUH XUMUH, JUIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPY’KaloIlel IPUPOJHON CPeO, IS MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYpHI,
OCO3HAHUS TTI00aTHFHOT0 XapaKTepa IKOJIOTHICCKUX IPOOIIEM B ITyTeH MX PEIICHUS TIOCPEICTBOM Me-
TOAOB XUMHUH, 3KOJIOTUYECKOTIO MBILIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B [TI03HABATEIIBHOU, KOM-
MYHHUKAaTHUBHOM Y COUUAILHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJbTATbBI

B cocTaBe MetanpeIMEeTHBIX Pe3yJIbTATOB BBIJCISIOT 3HAYUMBIC ISl POPMHUPOBAHUS MUPOBO3-
3peHus 001eHayYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHIIUIL,TUII0TEe3a, (DaKT, CUCTEMa, ITPOLIECC, IKCIIe-
PUMEHT | JIPYT0€.), KOTOPBIE HCIIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MPEIMETaX U MO3BO-
JSIOT HAOCHOBE 3HAHWM U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOU
KapTUHE MUpa, U YHUBEPCAJIbHbIE YUeOHbIC ACHCTBUA (TT03HABATEIbHBIE, KOMMYHHKATUBHBIC, PETY-
JSTUBHBIC), KOTOPBIE 00eCIeunBalOT (GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIHHOMY TUTAHUPOBA-
HUIO M OCYIIECTBJIICHUIO YUeOHONICATEIHLHOCTH.

Ilo3naBaTeibHBbIE YHUBePcaJbHbIe YueOHbIe AeiicTBusi Ba3oBble Jlornueckue necTBus:

YMEHMS UCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS IIPU OCBOEHUU 3HAHUN: paCKpbIBaTh
CMBICJI XUMUYECKHUX MOHATUN (BBIACISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3AMMOCBS3b C
JIPYTHMH TIOHSATUSMU ), UCTIOJIB30BATh MOHATHUS I OOBSICHEHUS OTAETbHBIX (DaKTOB U SBIECHUH, BbI-
OupaTh OCHOBAHUS M KPUTEPUH JIJIsl KJIACCU(DHUKAIIMYA XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUH,
YCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBA3M MEXAYy 00BEKTaMU M3yUYeHUSs, CTPOUTH JTOTHUECKUE
paccyxnenus (MHIyKTUBHBIC, IEAYKTUBHBIE, TI0 aHAJIOTHH), JEJIaTh BHIBOJIBI U 3aKIIOUCHUS,

yMEHHE MIPUMEHSITh B IIPOIECCe MO3HAHUS MOHATHUS (IPEAMETHBIE U METaNPEAMETHBIE), CHMBO-
TUYecKre (3HaKOBBIC) MOJIEIH, UCTIOJIb3yEeMbIe B XUMUH, TPEOOPa30BLIBATh IMIUPOKO TIPUMEHSIEMBIE B
XUMHUH MOJIeTIbHBIC MPEACTABICHIS — XUMUUYECKUN 3HAK (CHMBOJI dJIEMEHTA), XUMHU4eckas hopmyna
Y ypaBHEHUE XUMUYECKON PEaKIuy — MPHU PEIICHUH YU4eOHO-TI03HABATEIBHBIX 33J/1a4, C YUETOM ITUX
MOJICJIbHBIX TPEICTABICHUM BBISIBIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU H3Y4YaeMBbIX
00BEKTOB — XMMHYECKUX BEIIECTB U XUMHUYECKUX PEAKIIN, BBISIBIISATEH OOITHE 3aKOHOMEPHOCTH, TIPH-
YUHHO-CJIECTBEHHBIE CBA3U UIPOTUBOPEUHS B U3yUaEMbIX ITPOLECCAX U ABJICHUSX.

Ba3oBble uccieaoBaTeIbCKUE TeHCTBUS .

YMEHHE UCIIOIb30BaTh IOCTABJIEHHBIE BONPOCH! B KAYECTBE HHCTPYMEHTA NIO3HAHUS, A TAKKE B
KaueCcTBE OCHOBBI JJisi (POPMHUPOBAHUS TUTIOTE3BI TIO TTPOBEPKENPABUILHOCTH BBICKA3bIBAEMBIX CYK-
JICHU;

npuoOpeTeHne OIbITA M0 MNIAHUPOBAHUIO, OPTAaHU3AINH U TIPOBEICHUIO YICHUYECKUX IKCTICPH-
MEHTOB, YMEHHE Ha0JI0/IaTh 32 XOJIOM MpPOIecca, CAMOCTOSITENILHO MTPOTHO3UPOBATh €ro Pe3ybTar,
dbopmyaupoBaTh 0000IIEHNS W BBHIBOABI IO PE3ysIbTaTaM MPOBEAEHHOTO OIbBITA, HCCIICTOBAHUS, CO-
CTaBJISITh OTYET O MPOJICITAHHON padoTe.

Pabora c undgopmanueii:

yMEHHE BbIOMpATh, AaHATTU3UPOBATh M MHTEPIIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUIOB U
dbopM TIpeACTaBJICHHS, TMOTYYaeMyK0 M3 pPa3HBIX HMCTOYHUKOB (HAyYHO-TIOMYJISpHAs JIMTEpaTypa



XMMHYECKOIO COJIEp’KaHMs, CIpaBOYHbIEOCOOus, pecypchl VIHTepHeTa), KpUTHUYECKH OLIEHUBATh
IPOTHBOPEUYHMBYIO U HETOCTOBEPHYIO MHPOPMALIUIO;

YMEHHE IPUMEHATh Pa3IMuHble METO/Ibl U 3alpOChl IPU OUCKE U 0TOOpe UH(OPMALMU U CO-
OTBETCTBYIOILIHNX JTAHHBIX, HEOOXOIUMBIX JJIsl BBIIOJHEHUS Y4eOHBIX U TIO3HABATEIbHBIX 33124 OIpe-
JeNIEHHOT 0 TUIA, TPUOOPETEHHUE OIBITA B 00JIACTH MCII0JIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHUKATHB-
HBIX TEXHOJIOTUH, OBJIaJICHUE KyJIbTYPON aKTUBHOTO UCIOJIb30BAaHUS PA3IMUHbIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMPATh ONTUMAIIbHYIO (pOpMY NpescTaBieHust MHGOpMai U UIUTIOCTPUPOBATh
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, AUarpaMMaMu,ApyrumMu popmamu rpaduku U 1X KOMOH-
HaLUsAMU;

YMEHHE UCTIOIb30BaTh U aHAJIM3UPOBATh B Mpolecce Y4eOHOU U UCCIIEA0BATENILCKOM e TeINb-
HOCTY MH(OPMAIUIO O BIMSHUN IPOMBIIIJICHHOCTH, CEJIBCKOTO X035HCTBA U TPAHCIIOPTA HA COCTOSA-
HUE OKPY>Kaollel IPUPOIHON cpeabl.

KomMMyHnKkaTHBHBIE YHUBEPCAJbHbIE yUeOHbIE eiiCTBHS:

YMEHHS 337aBaTh BOIPOCHI (B XO/€ qUAIOTa U (MJIU) JUCKYCCHH) TIO CYIIECTBYOOCYKIaeMOn
TeMbI, OPMYJINPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIbHOBBIIIOIHEHUS IPEJIOKEHHOH 3a/1a4H;

YMEHHUS NPECTABIIATH MOJyYEHHbIE PE3yJIbTaThl O3HABATEIBHON JIEATENIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTAX; A€JaTh IPE3EHTALUIO PE3YJIbTATOB BBIIOIHEHHUS XUMUYECKOIO SKCIIEPUMEHTA
(;1abopaTOpHOro ONbITA, 1a00PATOPHOM PAOOTHI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPO-
€KTa);

YMEHHUs y4eOHOIro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON U HUCCIIe-
JIOBAaTEJIbCKOM JESITENbHOCTH MPU PELIEHUU BO3HUKAIOIIKX IPOOJIEM Ha OCHOBE y4€Ta OOIMX UHTE-
PECOB U COTIACOBaHUA MO3ULUHN (00CyKIeHNs, 0OOMEH MHEHUSMH, «MO3TOBbIE LITYPMBbD», KOOPAHHA-
1Sl COBMECTHBIX JICHCTBHIA, ONIpe/ieIeHne KPUTEPHEB 110 OIICHKE KauecTBa BBHIOJHEHHON paboTHI U
IpyTHe).

PeryasiTuBHble yHUBepcaabHbIe YueOHbIe NeliCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPENEIATH LENIN NEATEIBHOCTH, IJIAHUPOBATh, OCYIECTBIIATh, KOH-
TPOJMPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BEIOMPATh Hanbosee 3¢-
(beKTHBHBIE CIOCOOBI peIIeHus yUeOHbIX U MTO3HAaBATENIbHBIX 33J]au, CAMOCTOSATENIBHO COCTABIIATh UITH
KOPPEKTUPOBATh NPEUIOKEHHBIN aJrOPUTM JIE€HCTBUM MPU BBITOIHEHUH 33JaHUHN ¢ YUYETOMIIOIyYe-
HUS HOBBIX 3HaHUM 00 M3y4aeMbIX 00bEKTaxX — BELIECTBAX U PEaKIUIX, OLEHUBATh COOTBETCTBHE MO-
Jy4EHHOT0 pe3yJbTaTa 3asBJIECHHOMN 11eJI1, yMEHHE UCTO0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPe/-
JlaraeMbl€ B yCJIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3ysIbTaTOB [0 OCBOEHUIO 00513aTENILHOTO COJIEPKaHMs, YCTaHOBIICH-
HOTO JIaHHOM (eiepanbHOi pabouelt mMporpaMMOM,BBIJICIISIIOT: OCBOEHHBIE 00YUYaIOIIUMHUCS HAYyYHBIC
3HaHUS, YMEHUS U CIOCOOBI IEHCTBHM, crieludruecKue A MpeaIMeTHON o0macTi «XUMUs», BUJIbI
JeSITEJIbHOCTH 110 TOTYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALUU, TPEOOPA30BAHUIO M IPUMEHEHUIO
B Pa3JIMUHBIX YUE€OHBIX U HOBBIX CUTYyallUsX.

K xoniy o0yuenus B 8 ki1acce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OPMHPOBAHHOCTh y 00YUaIOMIUXCSI YMEHUH:

. PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUI: aTOM, MOJIEKYJ1a, XUMUYECKUH 3J1e-
MEHT, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOHASL U HEOJHOPOAHAS ), BAJICHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHAas U MOJIEKYJsIpHas Macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJISIpHAsl Macca,
MaccoBas J10JI1 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00bEM, OKCHJI, KUCIIOTA, OCHOBA-
HUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl peakius, KiacCupuKauus
peaKIMii: peakIui COeAMHEHUS, PEaKLIUHU Pa3JI0KEHUs, PEaKLIMU 3aMeIIeHUs], peaklluu 0OMeHa, 3K30-
U SHJIOTEPMHUYECKHE PEaKIUH, TEIUIOBOI 3(h(eKT peakuu, siApo aToMa, JIEKTPOHHBIH CIIOM aToMa,
aToOMHasi opOuTallb, PaJHyC aTOMa,XMMUYECKas CBs3b, MOJISIPHAS U HEMOJSpHAs KOBAJIECHTHAs CBS3b,
MOHHAsI CBA3b, MOH, KATUOH, aHUOH, PaCTBOP, MacCcOBas J10JIs BellecTBa (IIPOLEHTHAs KOHLIEHTPAIHs)
B PAacTBODE;

J WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATUI U IPUMEHATD 3TH IIOHS-
THUS IPU ONIMCAHUHU BEUIECTB U UX IIPEBPALICHMUI;

J UCIIOJIb30BaTh XMMUYECKYIO CHMBOJIUKY AJIsl COCTaBJIEHUs (POPMYJI BELIECTB U YPaBHEHUI
XMMHYECKUX PEAKIIU;



J OIpeNIeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHC-
JIEHUSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAUIEKHOCTD BEIIECTB K ONPENEIEHHOMY KIIAcCy
COEMHEHUH 1o popMyIiaM, BUJI XUMUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPraHMUYECKUX CO-
€AMHEHUSIX;

J packpbiBaTh cMbICi [lepuonnyeckoro 3akoHa [I. 1. MenneneeBa: 1eMOHCTpUPOBATh I10-
HUMAaHUE NEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB OT UX IosIokeHus B [lepu-
OJIMYECKOM CUCTEME, 3aKOHOB COXPAHEHHSI MACChI BEILIECTB, [IOCTOSIHCTBA COCTABA, aTOMHO--MOJIEKY-
JSIPHOTO y4Y€HUsl, 3aKOHa ABOrajpo;

J OINHKCBIBATh U XapaKTepHu3oBaTh TabauuHyro (opmy llepumognueckoiicucremMsl Xumuye-
CKHX 2JIEMEHTOB: pa3jINyaTh IOHATHS «IJ1aBHas noarpynna (A-rpynna)» u «nodounas noarpymna (b-
rpymnmna)», Manble ¥ OOJbIlNe MEPUOJbl, COOTHOCUTh 0003HAUEHUs, KOTOPblE UMEIOTCs B TaliMLe
«lIeproguyeckas cucrema XuMudeckux diaemeHToB /1. M. MenaeneeBa» ¢ 4HCIOBBIMM XapaKTEpH-
CTMKaMM CTPOEHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsijl s1Ipa, 00LIee YMCIIO JIEKTPOHOB
UpacIpeeeHUe UX 10 JIEKTPOHHBIM CIIOSIM);

o KJIaCCU(UIIMPOBATh XUMHUECKHE DJIEMEHTHI, HEOPTraHHMYECKHUE BEIIEeCTBA, XUMUYECKUE
peakuuu (TI0 YMCITy M COCTaBY YYACTBYIOIIMX B PEAKIIMUBEIIECTB, IO TEIIOBOMY YD (DEKTy);
o XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBONCTBA BEIIECTB PA3IMYHbIX KJIac-

COB, MOATBEPK/JIasi ONMHUCAHNE MPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOLIUMX XUMUYE-
CKHUX pEaKIHii;

L] IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX KaA4CCTBCHHOI'O COCTaBa, BO3-
MOKHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B Ppa3JIMYHBIX YCIIOBHUAX,
L] BBIYUCIIATH OTHOCHUTCIBHYHO MOJICKYJISIDHYIO U MOJIIPHYHO MACChl BCHICCTB, MACCOBYIO

JIOJTF0 XUMUYECKOTO dJIEMEHTa 1o (PpopMyIie COeTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPO-
BOJUTb PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKIINH;

. IPUMEHSTHh OCHOBHBIE OIIEPAllU MBICIUTENbHOMN NESTEJIbHOCTH — aHAIU3 UICUHTE3, CPaB-
HEeHHe, 0000I1IeHUEe, CUCTEMAaTU3AINIO, KITaCCU(PHUKAIINIO,BbISIBIEHUE IPUUNHHO--CIIE/ICTBEHHbIX CBS-
3eM — A1 U3y4YeHHs CBOMCTB BELIECTB U XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAYYHbIE METO/IbI MO-
3HaHUs — HAOJII0/IEHUE, U3MEPEHUE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbI U MBICTICHHBIN);

. ClIe/10BaTh NPaBUIIaM T0JIb30BAHUS XUMUYECKON OCYA0M 1 T1ab0paTOpHBIM 000pYA0BaHUEM,
a TaKKe IpaBUWIaM OOpalleHHs ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBITOJTHEHUIO
71a00paTOPHBIX XMMUUYECKUX ONBITOB O MOJTYYEHHUIO U COOMPaHMIO T'a3000pa3HbIX BELECTB(BOIOPOAA
U KUCJIOPO/J1a), TPUTOTOBIEHUIO PACTBOPOB C OINpPEAeIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO Bellle-
CTBA, IUIAHUPOBATH U MPOBOJUTH XMMHUECKHUE SKCIIEPUMEHTHI [0 PaclO3HABAaHUIO PACTBOPOB ILEJ0-
Yel ¥ KUCIIOT C TOMOUIBbIO HHIUKATOPOB (JakMyc, peHosTanenH, METHIIOpaHK U IpyTrHe).

K xon1y o0yueHus B 9 Kiacce npeAMETHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OPMHPOBAHHOCTh y 00YUaIOIIUXCSI YMEHUH:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATUI: XUMUYECKHUI JIEMEHT, aTOM, MO-
JIEKyJ1a, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CII0AKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPHULIA-
TEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKIlisl, XUMUYEeCcKas CBS3b, TEIIOBOM 3P deKT peak-
IIUH, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, IIEKTPOIUTHI,HEITEKTPOIUTHI, HIEKTPOIUTHUECKAs IUCCO-
[UaIys, peakllii HOHHOTO OOMeHa, KaTallu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOO-
paTUMblE€ PEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHCJIEHHE ¥ BOCCTAHOBJIEHHE, AJJIOTPOIHNS,aM(pOTEPHOCTh, XUMUYECKas CBsI3b (KOBaJ€HTHAs, HOH-
Hasl, METAJUINYECKas), KPUCTAIMYECKAs PEIIETKA, KOPPO3Hs METAJLIOB, CILIABbl, CKOPOCTh XUMUYECKON
peakuuu, npeaensbHo qonyctuMas konuentpamus [IJIK BemecTsa;

. WJUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMHUUYECKUX MTOHATUI U IPUMEHATDH 3TH IIOHS-
TS IPU OMIMCAHUU BEIIECTB U UX MPEBPALICHHI;

. UCIIOJIb30BaTh XMMUYECKYIO CHMBOJIUKY JJISl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI
XUMHYECKUX PEAKIIU;

. OIPEAEIIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUS XUMUUYECKUX AJIEMEHTOB BCOEAMHEHUSX
Pas3INYHOIO COCTaBa, MPUHAJIEAKHOCTb BEILECTB K ONpeAEIEHHOMY Kilaccy COeAMHEHUH 1o Gopmy-
JaM, BUJ XUMUYECKON CBSA3M (KOBAJECHTHAs, HIOHHAs, METANINYECKasl) B HEOPraHUYECKUX COEIMHE-
HUSX, 3aps]] HOHA TI0 XUMHUYECKOH (hopMyJie, XapaKTep cpesibl B BOAHBIX pACTBOPAX HEOPraHUYECKUX
COCIMHEHUH, TUII KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;



o packpsiBaTh cMbich [lepuoanyeckoro 3akona J[. 1. MeHneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE: ONUCHIBATh U XapaKTepu30BaTh TabmuunHyto Gopmy [leproaudeckoil CHCTEMBI XUMHUYE-
CKHX DJIEMEHTOB: pa3jinyarh MOHATHUS «TJaBHas moArpynna (A-rpynmna)» ¥ «1mobo4yHasi MOArpymnna
(b-rpymma)», maibie u O0JbIINE TIEPUOJIBI, COOTHOCUTHOO03HAUEHHSI, KOTOPBIE UMEIOTCS B TIEPUONYC-
CKOM Ta0JuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U
3aps sapa, o0IIee YruciIo AJICKTPOHOB M PACHpE/IeTICHUE MX IO YJIEKTPOHHBIM CIIOSIM), OOBSICHSATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COEIMHEHUI B Mpe/iesax MajbIX Ie-
PHOJIOB ¥ TJIABHBIX MOATPYII C YUYETOM CTPOSHUS MX aTOMOB;

. KJIaCCU(UIIMPOBATh XUMHUECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBA, XUMUYECKUE
peakiuu (1o YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMUBEIIECTB, 110 TEILUIOBOMY 3P QEKTy, 10 u3Me-
HEHUIO CTETNIeHEeW OKUCIICHUS XMMUYECKHUX 2JIEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CrIeNU(PUUECKUE XUMIUIECKHE CBONCTBA IMTPOCTHIX
U CJIO’KHBIX BEILIECTB, MOATBEPKIasi OMMCAaHUE IPUMEPaMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHH cO-
OTBETCTBYIOIUX XUMHUYCCKHX PEAKIIHIA;

. COCTaBIISITh YPaBHEHHUS SJCKTPOIUTHUYECKON AMCCOIMAIMM KUCIOT,eJI0Ye U CcolieH,
MIOJTHBIC ¥ COKPAIEHHBIC YPAaBHEHHS PEAKIIUi HOHHOTO OOMEHA, YPABHCHHSI PEaKIIMid, IIOATBEPkKIa-
IOIUX CYIIECTBOBAaHNE M'€HETUYECKON CBS3H MEXKIY BEIIECTBAMU PA3IMUHBIX KIaCCOB;

. PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMii OCPEICTBOM CO-
CTaBJICHUS DJICKTPOHHOTO OanaHca dTUX PeaKIlHii;

. MIPOTHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3SMOKHOCTH IIPO-
TEKaHWUS XUMUYECKHUX TIPEBPAIICHUN B PA3IMYHBIX yCIOBHIX;

. BBIUMCIIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTA 10 (hopMyIie COeUHEHNSI, MACCOBYIO JIOJO BEIIECTBA B PACTBOPE, MPO-
BOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUUECKON peaKinu;

. coOroaaTh MpaBuiia MOJB30BAHUS XUMUYECKOU IMOCYION M J1ab0paTOpHBIMOOOPYI0Ba-
HUEM, a Tak)Ke MpaBuia 0OpalleHus ¢ BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSMH IO BBITOTHE-
HUIO JIA0OPATOPHBIX XMMHUECKUX OIBITOB IO MOJIyYEHUIO U COOMPAHUIO ra3000pa3HbIX BELECTB(aM-
MHaKa U YTJIEKHCIIOTO rasa);

. MIPOBOIMTH PEAKIINH, TTOATBEPKIAOIIE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIXBEIIECTB: pac-
MO3HABATh OIBITHBIM MYyTEM XJIOPHI-, OPOMUI-, HOIUM-, KapOoHaT-, hocdart-, cuIuKar-, cynbdar-,
TUIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI ¥ HOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

. MIPUMEHSTh OCHOBHBIC OTIEPAIIMHA MBICITUTEIIBHOMN JIeATEIbHOCTH — aHAJIN3 UCUHTE3, CPaB-
HeHue, 0000IIeHIe, CHCTEeMAaTU3allNI0, BBISBICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3EH — JIJIs H3y4eHUs
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINi, €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIOICHHE,
U3MepeHHe, MOJICTUPOBAHUE, SKCTIEPUMEHT (PealbHBIM U MBICTICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuyectBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM (POBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE peCypchl
padoThI padoThI
Pa3nes 1. lleppoHavyanbHble XUMUYECKHE TOHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U MPAKTUYE- 5 5 bubnmnoreka [JOK
' CKOI JIeATENbHOCTH https://m.edso0.ru/7f41837c
4eJIoBeKa
BemecTBa u XumMuieckue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pazgen 2. BaxHelimmue npeacTaBuTe/ 1 HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubmuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsarue o kucimorax 8 1 bubmuoreka [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBops!l. [lonsitue 06 5 1 1 bu6muoreka [IOK
' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacChl HEOPTaHU- bu6muoreka [IOK
2.4 . 11 1 1
YEeCKUX COeTUHEHUU https://m.edsoo.ru/7f41837c
Hroro o pasnueny 30

Paznen 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /[. U. MenaesneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUHN
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[Iepuoanueckuii 3axou u Ile-
pUoAnYeCcKas CUCTEMa XUMU-

bubmuorexa [JOK

3.1 . U.MeHn- 7
HCCKHX 9/ICMEHTOB J| e https://m.eds00.ru/7f41837¢
nene-eBa. CtpoeHue
aTroMa
XUMHYECKasA CBI3b.
3.2 OKUCIUTEILHO- BOCCTAHOBU 8 bubmorera HOK
' https://m.edsoo.ru/7f41837c
TEJbHBIC PEaKIIUU
bubnnorexa [JOK
4! 15
TOTO 1o pasieity https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM nudposBLIe) 00-
Ne ni/mm P Konrpoabnbie | IIpakTruyeckue (upp )
NMPOrpaMmblI Bcero pa3oBaTe/bHbIe
padoThbI padoThI
pecypcsl
Pa3jnen 1. BemecTBO M XMMHYeCKHeE PeaKIHU
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnnorexa HOK
' OCHOBHBIX pa3JielioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS TUCCOLUALINS. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. Hemeraaibl 1 MX cOeIHHEHUS
21 OO11ast XapaKTepUCTHKa XMMUYECKHX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTUKa XUMHYECKHUX
2.2 9neH1\ieHT01§) VIAI-)F miel. Cepa u eé 6 bubnmorexa [IOK
' PYHIBL- 2-¢p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTHKa XUMHUYECKUX die-
2.3 MeHTOB VA-rpynmnsl. A30T, hocdop u uxco- 7 1 bubnmorexa [IOK
' YIHbL ’ https://m.edso0.ru/7f41a636
€IMHEHUS
OO61mas XxapakTepuCTUKa XUMHUYECKHUX
2.4 35eMeHTOoB [VA-rpymmsel. Yriepoa u 8 1 2 bubmorexa LOK
' B PYEIIHL. P https://m.edso0.ru/7f41a636
KPEMHUH ¥ WX COSTMHCHUS
Wroro mo pazaeny 25
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Pa3znea 3. MeTajliibl 4 HX COeIHUHEHHUA

. bubmuoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
Bbubmmorexa [JOK
2 B I 1
3 KHEHNIINEe METAJUILI ¥ UX COETUHEHUSI 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Paszjnen 4. XuMus v okpy:kamoias cpeiaa
bubmuoreka [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazueny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI J1JI5S1 YUEHUKA

Xumus, 8 kitacce/ I'abpuensa O.C., Octpoymo U.I'., Cnankos C.A.,AkiimonepHoe o6miectBo «M3ma-
TenbcTBO «IIpocBerieHne»

Xumus, 9 kiace/ IN'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,AkiinonepHoe o6miectBo «3mna-
TeNbCcTBO «IIpocBelneHney

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. INabpuensu O.C. Xumus. 8-9 knaccel: Meroa. nmocodue / O.C. I'abpuensn, A.B. SAmykoga.
— 3-e u3n., crepeotun. — M.: [lpoda, 2018.

2. I'a6bpuensu O.C. Xumus. HacronbHas kHura yuutess. 9 Kilacc: METOAMYECKOE mocooue /
O.C. I'abpuensn, H.I1. Bocko6oiinukoBa, A.B.fmrykoBa. 3-e u3z., nepepad. — M.: JIpocda, 2007.

3. [abpensan O.C. XuMHUYECKHI 3KCIIEPUMEHT B IIKOJIe. 9 Kiacc: yueOHo-meto. mocodue / O.C.
I'abpuensu, H.H. Pynos, B.. Tonkynos. — M.: [Ipoda, 2010.

4. I'a6puensu O.C., bepeskun I1.H. Xumust. 9 knacc: KOHTPOJIBHBIC U TIPOBEPOUHBIC paOOTEHI.
- M.: Ipoda, 2010.

5. I'abpuensu O.C., Pemeros [1.B., OctpoymoB WU.I'. 3agaun mo XuMuu UCocoObl UX perie-
Hus. 8-9 kmaccel. — M.: [Ipoda, 2010.

6. Ps6oB M.A., Hesckas E.}O. Tectsl no xumun: 9 xinacc: k yueonuky O.C.I'abpuensina. —

M.: Dx3amen, 2010.

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.mon.gov.ru MuHucTepCcTBO 00pa30BaHKs U HAYKU

http://www.fipi.ru Tlopran OUIIN — denepanbHBIi HHCTHTYT MENAarOTHYECKUX H3MEPEHHI
http://www.ege.edu.ru [Mopran ETD (uHPOPMAITOHHOM OIS PKKH EID)
http://www.probaege.edu.ru ITopran Eauneblii sx3amMeH

http://edu.ru/index.php denepanbHbIi nopTan «Poccwuiickoe o0pa3oBaHUe»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbhbiii 1eHTp TectupoBanus. http
[lwww.edu.ru - ®enepanbHblii 00pa3oBaTenbHBI MmopTan «Poccuiickoe oOpa3oBanue». http
/liwvww.mon/ gow. ru.- MunmcTepcTBO 00pa3oBaHus u Hayku Poccuiickoii denepanum.

http //www.fsu. mto. ru - denepanbHblil COBET M0 ydeOHHKaM MUHHCTEPCTBO 0Opa30BaHKs HHAYKU
Poccutickoii ®enepanuu.

http //him. Iseptcmber. ru. - I'azera «Xumust » U caiit i yuutens «5 uay Ha ypok xumuu».http
//home. uic. tula .ru / -zanchem . - 3anuMarenpHas XUMus : BCe O METaIax.

http //mendeleev. Jino - net.ru . - Ilepuoauueckuii 3akou/] .11 .MeHaeneea u CTpoeHHUE aTOMa.
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