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1 HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma 1mo XuMu# Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBe TpeboBaHMil K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBa-
TEJIBHON MPOTrpaMMbl OCHOBHOT'O 00I11eT0 00pa3oBaHus, IpeacTaBieHHbIX B Defe-
paJIbHOM T'OCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapPTEe OCHOBHOTO 00111ero o0pa-
3oBanus (IIpukaz Munnpocsewenus Poccum ot 31.05.2021r. Ne287) (manee —
dI'OC 000), ¢ yuéroM pacnpeaesI€HHBIX MO KjIaccaM MPOBEPsIEMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOECHMSI OCHOBHOM 00pa30BaTeIbHOI MpOorpaMMbl OCHOBHOTO 00-
1iero o0pa3oBaHus U JIEMEHTOB COJIEPKaHUs, MPECTABICHHBIX B Y HUBEPCAIBHOM
Koau(uUKaTOpe 1Mo XMMHUH, a Takke Ha ocHoBe [IprMepHOil mporpaMMbl BOCIIUTAHUS
oOyyJaroumxcs Ipy NoJy4eHUH OCHOBHOTO 00111ero oo0pazoBanus u ¢ yuétom Kon-
LEMIMY TPernojaBaHus y4eOHOro mpeaMera « XuMus» B 00pa3oBaTeIbHbIX OpraHu-
sarusx Poccutickoii @epepannu, peaqn3yomnux OCHOBHBIE 00IIe00pa3oBaTeIbHbIC

nporpammsl (yTB. Pemennem Komternn Munnpocsemenust Poccun, mpoTokosa ot
03.12.2019 N IIK-4BH).

OBIIA S XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMU1»

Bxnan yue6HOro mpeamera « Xumus» B JTOCTHXKEHUE LIEJe OCHOBHOTO 00-
mero o0pa3oBaHus 00YCJIOBJICH BO MHOTOM 3HAYCHHEM XUMUYECKOW HAyKH B TIO-
3HAaHUU 3aKOHOB ITPUPOJIBI, B PA3BUTHH IIPOU3BOIUTENLHBIX CHJI OOIIIECTBA U CO3/1a-
HUM HOBOH 0a3bl MaTepHaIbHON KYJIbTYPHI.

XuMHsT KaK SJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHMia CBOE
BJIMSIHUE Ha BCE O0JIACTH YEJIOBEYECKOro CYIECTBOBAHUS, 33a/ajla HOBOE BUICHHE
MHpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpbI, HEOOXOAUMBIM
YCIIOBHEM >KM3HU OOILIECTBA: 3HAHHE XUMUH CIIY>KUT OCHOBOM /7151 (popMupoBaHUs
MHUPOBO33PEHHUS YEIOBEKA, €ro MPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MHUPA,
BXHYIO POJIb HTPAIOT OPMHUPYEMbIC XUMHUEH MTPEIICTABICHHS O B3aMMOTIPEBPAIIe-
HUSIX SHEPTUM U 00 3BOJIIOIHY BEIECTB B MPUPOJIC; COBPEMEHHAS! XHUMHUSI HAIIPAB-
JIeHa Ha pelIeHue TII00ANBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS Y€JIOBEYECTBA —
CBIPBEBOM, YHEPTETUUECKOM, MUILEBON U HKOJIOTMYECKO 0e30MmacHOCTH, IpobdiemM
3JIpaBOOXPAHEHUSI.

B ycroBusix Bo3pacTaromero 3Ha4eHWss XMMHU B KH3HH OOINECTBa CyIIle-
CTBEHHO IOBBICMJIACH POJIb XUMUYECKOr0 0Opa3zoBaHus. B 1uiane coruanuzanuu
OHO SIBJISIETCS OAHUM M3 yCIOBHN (POPMHUPOBAHUS MHTEIJIEKTA JIUYHOCTU U TapMO-
HUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJI0BEKY XMMHUYECKHE 3HAHHsI HE0OXO0IMMBI 715 ipruoOpeTe-
HUSI OOLIEKYJIBTYPHOT'O YPOBHS, TIO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U
OTBETCTBEHHO y4acTBOBATh B MHOTOOOpA3HOM KH3HH OOIIECTBA, /Ui OCO3HAHMSA
BYKHOCTH Pa3yMHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO U 3JI0POBBIO IPYTUX, K OKPY-
KAroIeH MPUPOIHOI cpejie, sl TPAMOTHOTO TTOBEISHHSI PU MCIIOJIb30BAaHUH Pa3-
JTMYHBIX MATEPUATOB M XUMHUYECKUX BEIIECTB B IIOBCEIHEBHOM KU3HHU.

Xumudeckoe 00pa3oBaHrE B OCHOBHOM INKOJIE SIBISIETCS 0a30BBIM MO OTHO-
HICHUIO K CUCTEME OOIIero XUMUYECKOro oOpa3zoBanus. [loaToMy Ha COOTBETCTBY-
IOIIEM €My YPOBHE OHO pean3yeT MpHUCyIre o0ueMy XuMUu4ecKkoMy 00pa30BaHuUIO



KJIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAAPCTBEHHbBIE, OOIIECTBEHHBIE U UH-
TUBUTyJIbHBIC TTOTPEOHOCTU. DTUM OMNPEACNSIeTCs] CYIIHOCTh OOIeH CcTpaTeruu
00Oy4eHus1, BOCOHUTAHUSI M Pa3BUTHS 00yUJaIOIIUXCsl CPECTBAMH yUeOHOTO MpeAMETa
«XUMUD.

N3ydenue npenmera:

1) cmocoOCTBYET peann3anuy BO3MOKHOCTEH 711 caMOpa3BUTHS U (HOPMHUPO-
BaHUs KyJbTYpPbI JINYHOCTH, €€ 00111el 1 (PyHKIMOHAIBHON TPaMOTHOCTH;

2) BHOCUT BKJIaJ B (POPMUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CITOCOOHOCTEMN
MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHON y4eOHOM NesTeIbHOCTH, SKCIIEPUMEH-
TaJbHBIX W MCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B IOBCEIHEBHOU
KU3HU, TaK U B MPOHeCcCUOHATBHON EATETbHOCTH;

3) 3HAKOMHUT CO cielM(UKONA HAYYHOTO MBIIIUICHHUS], 3aKJIaJIbIBAET OCHOBBI 11€-
JIOCTHOTO B3IJIsi1a HA €IMHCTBO IPUPOJBI U YEJIOBEKA, SIBIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB;

4) crmocoOcTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K IPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTMYECKOE
00pa3oBaHMEe MIKOJTLHUKOB.

[lepeuncneHnble BbIIIE HAMPABICHUS B OOYYEHUH XUMHUU OOECIIEUMBAIOTCS
cnenuguKoil conepikanus MpeaMeTa, KOTOPbIH SBISETCS MeAarorniecky aganTupo-
BaHHBIM OTpaXCHHEM 0a30BOM HAYKH XUMUH Ha ONIPEACIEHHOM JTare e€ pa3BUTHUSL.

Kypc xumMum 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOEHHUE O0YYAOIIMMUCS
OCHOB HEOPTraHWYECKOM XMMUU U HEKOTOPBIX MOHATUNA U CBEIECHHUI 00 OTIEIbHBIX
00BbEKTaX OpraHNnYECKON XUMHUH.

CtpykTypa coaepxanus npeamera chopMHpOBaHA HA OCHOBE CHCTEMHOTO
oAX0Ja K ero uzydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMbI MIOHATUI O XU-
MHUYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMbI OHATUI 0 XUMUYECKOU peakiu. O0e
3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 10 MPUHIIMITY TIOCIE0BATEIBHOTO Pa3BH-
TUS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUN PAa3HOTO YPOBHS: aTOMHO-
MOJIEKYJIIPHOTO YY€HHs KaK OCHOBBI BCET0 €CTECTBO3HaHUsA, ypoBHs Ilepuoguye-
ckoro 3akoHa /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH, YYEHUS O CTPOCHUH
aToOMa U XUMHUYECKOU CBSI3U, IPEACTABICHUN 00 AIEKTPOIUTHICCKOMN TUCCOITUAITAN
BEILECTB B pacTBOpax. TeopeTnyeckrue 3HaHUSI pACCMATPUBAIOTCS HA OCHOBE 3MITH-
PUUYECKH MOJTyYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIHLHO OT
OJIHOTO YPOBHS K JAPYTOMY, BBIOJIHSS PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYyYEHUS
M3Yy4aeMbIX BEILIECTB.

Takast opranu3zanus cojepKaHusi Kypca CrocoOCTBYET MPEJACTaBICHUIO XU-
MHUYECKOW COCTABJIAIOIIECH HAYYHOW KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU IpH-
ponbl. Tem caMbIM oOecrieynBaeTcss BO3MOXKHOCTh POPMUPOBAHUS Y 00yHAIOITUXCS
LEHHOCTHOIO OTHOILIEHWS K HAYYHOMY 3HAaHHIO U METOJaM IO3HaHUS B HayKe.
BaxHO Tax)Xe 3aMETUTb, UTO OCBOCHHE COJIEPKaHUsS Kypca MPOUCXOAUT C IIPHUBIIE-
YEHUEM 3HAHUW U3 paHee U3yUYEeHHbIX KypcoB: «OKpykarommii Mup», «buonorus. 5
— 7 knaccb», «Puznka. 7 kiace», « XuMus 7 Ki1acc (BBOJHBIN Kypc)».

HEJI U3YUEHUA YUEBHOT O ITPEIMETA « XMW S»



K nampaBieHuto nmepBOCTENEHHON 3HAYMMOCTU MPU peaan3aiuu oOpa3oBa-
TENbHBIX QYHKIUH TpeaMeTa « XUMHUs TPAAULIMOHHO OTHOCIT (OPMUPOBAHKE 3HA-
HUI OCHOB XUMUYECKOM HAyKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, TIPaK-
TUYECKOW JIeATEIbHOCTH YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYyJIb-
Typhbl. 3aa4ya IpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUECKUX 3HAHUM
— Ba)KHEHIINX ()aKTOB, MOHATHUM, 3aKOHOB U TEOPETHUECKUX TOJI0KEHUH, TOCTYII-
HBIX 00O0OIIECHUIT MUPOBO33PEHUYECKOTO XapaKTepa, S3bIka HAyKH, 3HAHUNA O Hay4-
HBIX METOJIaX M3YUYEHHUs BEUIECTB U XMMHUYECKUX PEakiui, a Takxke B (hopMupoBa-
HUU ¥ PA3BUTUU YMEHUN U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM,
HAOJIOZICHUEM U MPOBEJECHUEM XMMUYECKOI0 IKCIIEPUMEHTA, COOJII0IEHUEM TIpa-
BUJI 6€30MaCHOT0 OOpallleHHsI C BEIIECTBAMH B TTOBCEAHEBHOM JKU3HU.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeameTa B IporpaMMe yTOUHEHBI U CKOPPEK-
TUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pa3oBa-
Hust. CerogHs B 00pa3oBaHUU 0c000 3HAYMMON MPU3HAETCS HAMPABICHHOCTH 00Y-
YeHHs] Ha Pa3BUTHE U CaMOPa3BUTHE JUYHOCTH, (OPMUPOBAHUE €€ MHTEIUICKTa U
obmet KyapTyphl. OOy4eHHEe YMEHUIO YIUTHCS U TIPOJOJDKATh CBOE 00Opa30BaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OAHON U3 BAXKHEUITUX (PYHKIIHI Yy4EOHBIX PEMETOB.

B cBsi31 ¢ 3TUM NIpU M3y4eHUH TIPEeIMETa B OCHOBHOM IIKOJIE TOMHUHHUPYIOIIEEe
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

e (opMHUPOBaHHE UHTEUIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K caMo0Opas3o-
BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PELICHUH, CTOCOOHOM
aanTHUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;

e HaINpaBJIEHHOCTh O0YUYEHHUs HAa CUCTEMATHUYECKOE MPUOOIICHHE yUalluXcs K ca-
MOCTOSITEJIbHOM MMO3HABaTEIbHOM JAESATENbHOCTH, HAYYHBIM METOAAM MO3HAHMS,
(bOpMHPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XMMUH;

e o0ecredeHre YCIOBUM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOyYarOIMMUCS
OTbITa Pa3HOOOPA3HOM JESATENBHOCTH, MMO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUIOB JEATEIbHOCTH;

e (opMupoBaHHE YMEHUIN OOBSACHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIEr0 MHpa
HA OCHOBaHHUH 3HAHHUM U OTBITA, MOJTYYSHHBIX IPH U3yUYEHUU XUMUHU;

e (opmupoBaHue y 0OydarIMUXCAd TYMaHUCTUYECKUX OTHOIICHWH, TOHUMaHUS
HEHHOCTH XMMHUYECKUX 3HAHWUW JJIs BBIPAOOTKH HKOJIOTMYECKH IeJecoo0pas-
HOTO MOBEICHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LIEJISX COXPAHEHUS CBOETO
3I0POBBS U OKPYKAIOLIEH MPUPOTHOUN CPEebL;

® DPa3BUTUE MOTUBALMHU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOC-
NUTAHUIO HA OCHOBE YCBOEHHS OOIIEUENIOBEUYECKHX LIEHHOCTEW, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOUIIS U HATIPABICHHOCTH JATbHEHIIIET0 O0yYeHHUS.

CBSI3b C PABOUYEHN [TPOTPAMMOM BOCITUTAHUS LIKOJIBI

Peanmaum{ neaarortycCKuMn pa60THI/IKaMI/I BOCIIMTATCJIIBbHOT'O ITIOTCHIIMAJIA
ypokoB XMUMUMU nipeanonaraer ciaemyrouiee:

- YCTaHOBJICHI/IC ,Z[OBCpI/ITeJIBHBIX OTHOIIIEHUH MC)K,Z[y IIeJarortdycCK1um pa6OT-
HHUKOM U 06y‘IaIOHII/IMI/IC$I, CHOCO6CTBy}OHII/IX IIO3UTHUBHOMY BOCIIPHUATHUIO 06yan0-
HIUMUCS Tp€6OBaHI/II‘/’I n HpOCB6 neagarorndyeCckKoro pa6OTHI/IKa, l'IpI/IBJIe‘IGHI/I}O nux



BHUMaHUs K 00CyXaeMoi Ha ypoke nH(pOpMalliy, aKTUBU3ALMK 1103HABATEIbHON
NEATEIIbHOCTH;

- moOyxeHne o0yJaroumxcs coOa0AaTh Ha YPOKe OOIIECTIPUHATHIE HOPMBbI
MOBENICHUs, TpaBuia OOLIEHHs CO CTAPIIUMU (MeAArorndyecCKuMu pabOTHUKAMHU) U
CBEpPCTHUKAMH (0OyYarOIIUMUCS), TPUHIUIBI Y4eOHON AUCHUIUIMHBI U CaMOOpra-
HU3aLWUN;

- IPUBJICUEHNE BHUMAaHUS OOYyYarOIMXCSl K LIEHHOCTHOMY acIEeKTy M3yvae-
MBIX Ha ypOKax sIBJICHUH, OpraHu3alus UX paboThl ¢ MOJy4yaeMOW Ha YPOKE COLM-
aJIbHO 3HAYMMOM nH(pOpMaLuel — THULIMMPOBAHUE €€ OOCYKIAECHMSI, BbICKA3bIBAHUS
00y4arIMMUCS CBOEr0 MHEHUS T10 €€ MTOBOY, BBIPAOOTKH CBOETO K HEN OTHOLIE-
HUS;

- IPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (OpM padOTHI C 0OyUYaIOLIUMUCS:
UHTEJJIEKTYJIbHBIX UT'P, CTUMYJIUPYIOIIMX TO3HABATENbHYI0 MOTHUBALUIO 00y4Yaro-
IIMXCS; TUCKYCCHM, KOTOPbIE JAI0T 00y4aromuMcs BO3MOXKHOCTb MPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIMAJIOTa; TPYMNIOBOM padOThl Wi pabOThI B apax, Ko-
TOpbIE y4aT KOMaHJAHON paboTe U B3aUMOJACUCTBUIO C APYTUMHU JAETbMH;

- BKJIIOYEHUE B YPOK MIPOBBIX NPOLENYDP, KOTOPBIE MOMOTAIOT MOAIEPKATh
MOTHBAIIMIO OOYYAIOMIMXCSA K IMOJYYCHHUIO 3HAHHWM, HaJTaKWBAHUIO IMO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJIacCe, IOMOTAI0T YCTAHOBIICHHUIO JOOPOKEIaTeNb-
HOI aTMOC(epbl BO BpeMsl YPOKa;

- opra"m3anus medcrsa MOTUBUPOBAHHBIX U 3PYUPOBAHHBIX 00YYaIOINXCS
HaJ| MX HEYCIEBAIOIMMM OJHOKIACCHUKAMHM, JAIOIIEr0 UM COLUAIbHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILY;

- NHULIMUPOBAHUE U MOAJIEPKKA UCCIIEI0BATENIbCKON AEATEIbHOCTH 00yUaro-
LIMXCS B PaMKax peaju3alii UMHA UHAUBUIY AJIBHBIX U TPYNIIOBBIX UCCIIEAOBATENb-
CKHX MPOEKTOB, YTO AACT 00YyYArOIIMMCS BO3MOKHOCTh IIPUOOPECTH HAaBBIKU CaMO-
CTOATENBHOTO PEUICHHs] TEOPETHUECKON MPOOIEeMbl W/WIH MPAaKTUYECKON 3aJauH,
TeHepUpPOBaHUA U 0QOPMIICHHS] COOCTBEHHBIX MW, yBAXKUTEILHOTO OTHOIIEHUS K
qy>KUM HlIeIM, OPOPMIIEHHBIM B paboTax APYTUX UCCIeI0BaTeNel, HaBbIK MyOIny-
HOT'O BBICTYIUICHUS IIEpel ayIUTOPUEN, apryMEHTUPOBAHNS U OTCTaWBaHUs CBOEU
TOYKH 3PEHUSL.

Pe3ynbTarsl enuHCTBA YUEOHON M BOCITUTATENBHOM JEATEIIbHOCTH OTPaXKEHBI
B paszzene pabouell mporpaMMbl «JIMUHOCTHBIE pe3yJbTaThl U3yUEHUsI y4eOHOTrO
npeamera « XUMUS» Ha ypoBHE OCHOBHOT'O OOIIETO 00pa30BaHUSI.

MECTO YUYEBHOI'O ITPEIMETA «X1UMUS» B YUEBHOM IIJIAHE

B cucteme oOuiero oOpazoBanusi « XUMHs» MpU3HAHA 00s3aTENIbHBIM y4eO0-
HBIM MIPEIMETOM, KOTOPBIM BXOJUT B COCTAB MpeAMETHOM o0nactu «EcTecTBeHHO-
HAy4YHbIE TIPEAMETHD.

Y4eOHBIM TUIaHOM Ha €€ u3ydeHue oTBeAeHO 136 yueOHbIX 4acoB — 1o 2 4 B
HeJemo B 8 1 9 Kitlaccax COOTBETCTBEHHO.

Cpox ocBoeHHs paboueit mporpaMMel: 8-9 Kiacchl, 2 roaa

KonudecTBo wacoB B yueOHOM IIaHe Ha mM3yudeHue npeameta (34 ydueOHbIe
HEJICIIN )



Knacc KomngectBo yacoB B He- | KoamnmuecTtBO 4YacoB B
JIEJTIO TOJI

8 xIracc 2 68

9 xnacc 2 68

Bcero 136

2 COAEP)KAHUE YYEBHOI'O ITPEAMETA «XUMMUSD»

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE OHATHS

IIpenmer xumun. Pose xuMum B )ku3HU yesioBeka. Tena u Bemectsa. Ouszn-
YECKHUE CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHaTHe 0 MeToaax
MO3HAHUS B XUMHH. XUMHS B CUCTeMe HayK. UncTeie BemecTBa u cMecu. CriocoOb
pa3aeneHus: CMeCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AJEMEHTBI. CUMBOJIBI XUMHUYECKUX dJIe-
MeHTOB. [IpocThie U Cl0KHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAsA aTOMHasA macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEIUHECHHH.

@u3NYECKUE U XUMHUUECKUE SIBIICHUS. XUMUYECKash peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHHs MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudukaims xu-
MUYECKHX PeaKkIuil (CoeUHEHus, pa3ioKeHuUs, 3aMelIeHHsI, 0OMEeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM IOCYAOU, C TIPABU-
Jamu paboThl B 1abopaTopuu u mpuémMamu ooparieHus ¢ 1abopaTopHbIM 000py/I10-
BaHUEM; M3Y4YEHHE M ONMHCaHuEe (PU3MUECKHX CBOMCTB 0Opa3lloB HEOPTaHUYECKHX
BElIEeCTB; HaOmoAeHne pu3nyeckux (IUIaBleHUuEe BOCKaA, TasHUE JIb/a, PAaCTUPAHHE
caxapa B CTYIKE, KAUIIEHUE U KOHJICHCAIUs BOJIbl) U XUMUYECKUX (TOPEHHUE CBEYH,
POKaJIMBaHUE MEIHOW MPOBOJIOKHU, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJICHUMH,
HAOJI0ICHUE U ONTMCAHUE IPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKIuil (pasiioxe-
HUE caxapa, B3aMMOJEHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pa3jioKeHUe
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoJIeHCTBHE Keje3a C pACTBOPOM COJIU
menu(Il)); nzydenue cmocoOoB pasneneHusi cMecei (¢ MOMOIIbI0 MarHuTta, Qpuib-
TpOBaHMWE, BbIApUBaHUE, AUCTHIUIALHUS, XpoMmaTorpadus), IpoOBeIeHUE OYUCTKU
MOBApPEHHOW COJIM; HAOIIOJEHUE U ONMCAHUE PE3YJIbTATOB MPOBEICHUS OTbITA, UJI-
JIOCTPUPYIOILIETO 3aKOH COXPAHEHUsI MACChl; CO3JaHUE MOJIEJEN MOJIEKYJ (1apo-
CTEPKHEBBIX).

Ba:xueiimue npeacTaBuTe Il HEOPraHUYECKUX BELECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopoa — 3;ieMeHT U mpocToe Be-
mectBo. Haxoxxaenue kucinopoia B nmpupoae, Gu3ndeckrue 1 XMMHUIECKHUe CBOMCTRA
(peakmuu ropenust). Okcunpl. [Ipumenenne kucmopoaa. CriocoObl OTyIEHUS KHC-
Jopoja B Ja00paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopoT Kuciopoja B IpUpoe.
O30H — a;moTponHas MoAu(UKaLKs KUCIOPO/Ia.

TernoBoit 3pdPexT XUMUYECKON peakluu, TEPMOXUMHUYECKUE YpaBHEHHUS,
DK30- U IHAOTEPMHUYECKHE peakUru. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3-
nyXa, yCUJIeHHe MapHUKOBOro 3 dexra, pa3pylieHue 030HOBOTO CIOS.



Bonopon —s5eMeHT 1 npoctoe BemecTBo. Haxoxaenue Bonopoaa B Ipupoze,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CITOCOOKI TToTy4deHus. KucmoTs
Y COJIN.

KonuuectBo Bemectsa. Monb. MossipHast Macca. 3akoH ABorazpo. Mossip-
HBI 00BhEM Ta30B. PacuéThl Mo XUMUYECKUM yPaBHEHUSIM.

dusnueckue cBoMcTBa BOAbL. Boaa kak pacrBopurens. PactBopel. Hacelien-
HBI€ U HEHACBIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEECTB B BoAE. MaccoBast 10Jist
BEILIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbI. OcHOBaHuUsA. Poib pacTBOpoB
B IIPUPOJIE U B )KU3HU 4esoBeKa. KpyroBopoT BOJbI B IPUPOJIE. 3arpsi3HEHUE MPH-
poaHbIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmyeckux coeauHeHui. Oxcuabl. Knaccuduxaims
OKCHJIOB: cosieoOpasyrolire (0OCHOBHbIE, KUCIOTHBIE, aM(OTEpPHBIE) U HECOJIe00pa-
3yromue. HoMeHnkinarypa okcuaoB (MeXIyHapoaHas U TpuBuaibHas). dusnyeckue
Y XMMHUYECKUE CBOMCTBA OKCHIOB. [lomydueHne okcuaos.

OcHoBanus. Knaccudukarus ocHOBaHU: MENTOYN U HEPACTBOPUMEBIE OCHO-
BaHus. HoMeHKknatypa ocHOBaHUi (MEXAyHapoIHAsl U TpUBHUAIbHASA). PU3NUYECKHe
Y XMMHUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHne ocHOBaHUM.

Kucnoter. Knaccudukarus kucinor. HomeHkmatypa KUCIOT (MK IyHapO HAS
U TpuBuaibHas). Ousznueckne U XMMUYECKUE CBOMCTBA KUCIOT. Psiji akTUBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenkiatypa cosneit (MexayHapoiHas U TpuBuaibHas). @uznueckue
Y XUMHAYECKHE CBOMCTBA cosier. [lonmydeHue comnen.

['eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUIA.

XHUMUYECKHUI IKCTIEPUMEHT: KAU€CTBEHHOE OINPEIEICHUE COAEPKAHUS KACIIO-
poJia B BO3/1yX€; MOJMy4YeHUe, CoOMpaHue, pacro3HaBaHUE U U3yYeHHE CBOWCTB KHUC-
J0po/ia; HaOII0IEHNE B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3HHUK-
HOBEHUS U TIPEKpaIleHus TOpeHusl (IoXkapa); 03HaAKOMIICHHE ¢ 00pa3iiaMu OKCHIOB
U OMHCAaHWE WX CBOWCTB; TOJyYeHHE, COOMpaHWEe, PACNO3HABAHWE W H3YUYCHUE
CBOWCTB BOJIOpO/Jia (ropeHue); B3anmoaeiictsue Bogopoaa ¢ okcuaom meau(Il) (Bos-
MO>KHO UCITIOJIb30BaHUE BUCOMATEPUAJIOB); HAOIIOIeHHE 00Pa3IlOB BEIIECTB KOJIH-
YECTBOM | MOJIb; MCCIIeTI0BaHNE OCOOCHHOCTEN paCTBOPEHUS BEIIECTB C PA3TUIHON
PacTBOPUMOCTBIO; TPUTOTOBJICHUE PACTBOPOB C ONMPEACIEHHON MAacCOBOM JOJEN
PacTBOPEHHOIO BEIIECTBA; B3aUMOAECHCTBUE BOJIbI C METAJJIAMU (HATPUEM U Kajlb-
nueM) (BO3MOMKHO MCHOJIb30BAaHUE BHJIEOMATEPHUANIOB); OMpEEICHHE PAaCTBOPOB
KHUCJIOT U I1IeJI0Uel ¢ MOMOIIbI0 HHAMKATOPOB; HCClieIoBaHNE 00pa3lloB HEOPTaHHU-
YECKMX BEILIECTB PA3IMYHbBIX KJIACCOB; HAOJIOIEHUE U3MEHEHUSI OKPACKU MHIUKATO-
POB B pacTBOpax KHUCIIOT U 1esI04eil; u3yuyenue B3aumoencteus okeuaa meau(ll) c
pacTBOPOM CEPHOM KUCIIOThI, KUCJIOT C METAJUIAMU, PEAKUUNA HEUTpaau3auuu; Io-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METAJLJIA IPYTUM U3 pac-
TBOpA COJIM; PELICHHE HKCIEPUMEHTAIIBHBIX 3aJ]1a4 M0 Teme «BaxHenmme Kiacchbl
HEOPraHUYECKUX COCIUHEHHIN.

Hepuoanueckuii 3axkoH u [lepuognueckasi cucreMa XUMUYECKUX JJIEMEH-
ToB JI. . MennesieeBa. CTpoeHne aroMoB. XUMHYeCKas CBA3b. OKUC/IH-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUU



[lepBble MOMNBITKUA KiIAacCUPUKALMKA XUMHUYECKUX 3JeMeHTOB. [lonste o
rpynmnax CXOJHBIX JIEMEHTOB (ILIEIOYHBIE U IIETOYHO3EMENIbHbIE METAJLIbI, raJo-
TeHBbI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTEepHBbIC OKCHUIBI H
TUJIPOKCHUIBI.

Ilepnonmueckuit 3akoH. Ilepuognyeckas cucteMa XMMUYECKUX 3I1EMEHTOB /1.
U. Menneneesa. KopoTkonepuoanas u qiuHHONIEproaHas Gpopmel [lepuonnueckoit
cuctembl xumuyeckux nemeHToB . 1. Menneneea. Ilepnoas! u rpynnel. Pusu-
YECKHI CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYMIIBI JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sijiep. M30Tonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J04eK aTOMOB NepBhIX 20 XxuMuueckux 3aemeHToB Ilepuoauye-
ckoit cucremsl /. 1. MenneneeBa. XapakTepuCcTUKAa XUMUYECKOI'0 3JIEMEHTA I10 €ro
noJiokenuto B [lepuoanueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS panyca aTOMOB XMMUYECKUX 3JIEMEHTOB, Me-
TaJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynnaM u nepuojam. 3Hauenue le-
pruoanyYecKkoro 3akoHa u llepmoguueckor CHCTEMBI XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKu U npaktuku. [[. 1. MenneneeB — yu€HbIi U rpaKJaHuH.

Xumunueckas cBsa3b. KoBaneHTHas (1ossipHast U HEMOJIIPHAsi) CBSI3b. DIEKTPO-
OTPULATENBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBS3b.

Crenenb oxuciieHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipo-
1€CChl OKUCIICHHS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEJIH.

XUMHUYECKHUI SKCIIEPUMEHT: M3yueHue 00pa3iioB BEIIECTB METAIIIOB U HEME-
TaJJIOB; B3aUMOJEHCTBUE THJIPOKCHIA LIMHKA C PACTBOPAaMHU KHUCJIOT U LIEIOYEH;
MIPOBEJICHUE OMBITOB, WJUIKOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBH-
TEJIbHBIX PeaKuuil (ropeHue, peakiiuu pa3ioKeHus, COeIMHEHNUS ).

9 KUIIACC

BeurecTBo M XuMHYeCKasi peakuus

Ilepnonmueckunt 3akoH. Ilepuognyeckas cucteMa XMMUYECKUX 3I1EMEHTOB /1.
N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMH-
YECKUX 3JIEMEHTOB NEPBBIX TPEX NEPHUOJOB, Kalusl, KalbLHUsI U UX COCAUHEHUHN B
COOTBETCTBMH C ITOJIOKEHMEM AJIEMEHTOB B llepuoanueckon cucreme u CTpoeHuEM
UX aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THITbI KPUCTATUINYECKHUX pe-
IETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTALINYECKON PEIIETKU U BU1A
XUMHUYECKOU CBSA3H.

Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BELIECTB (MEXAyHapOa-
Has ¥ TpUBUAJIbHAs). XMMUUECKHE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K Pa3INYHBIM
KJIACCaM HEOPraHWYECKMX COCAMHEHWM, T€HETUYECKas CBSI3b HEOPTaHMYECKUX Be-
IECTB.

Knaccudukanys XuMUYECKUX peakiuil o pa3IuvyHbIM PU3HaKaM (110 YUCITY
¥ COCTaBYy y4aCTBYIOUINX B PEAaKIMU BEUIECTB, MO TEIIOBOMY 3P (DEKTy, 10 U3MEeHe-
HUIO CTENEHEH OKUCIEHUSI XUMHUUECKUX AJIEMEHTOB, 10 00PaTUMOCTH, TI0 Y4aCTHIO
Karaau3aTtopa). JK30- U SHAOTEPMUYECKHE PEeaKUWU, TEPMOXUMUYECKHUE ypaBHE-
HUSL.



[TonsiTue o ckopocTu xuMuyeckoi peakiuu. [lousiTue 06 0OpaTUMbIX U HEOO-
paTUMBIX XUMUYECKUX peakuusX. [IoHsITHE 0 TOMOT€HHBIX U FE€TEPOre€HHbIX peaK-
nusx. [loHsaTre o XuMu4yeckoM paBHOBECHH. DAKTOPBHI, BIHUAIOIINE HA CKOPOCTh XH-
MUYECKOH pEaKLIUHU U TIOJIO)KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIANTENHbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, JIIEKTPOHHBIN OaIlaHC OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlIeHHE YpPaBHEHUN OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH C UCIIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUYECKON JUCCOUUALINN. DIIEKTPOJUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M TUCCOUMAIIMU BELIECTB C PA3JIMYHBIMUA BUAAMHU XH-
Muyeckoi cBs3u. Crenenp gucconuanui. CUiabHbIE U CIa0ble AIEKTPOIUTHIL.

Peakiuu noHHoro oOMeHa. Y cioBHs IPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHbIE HOHHBIE YpaBHEHUS peakuuii. CBOMCTBAa KUCIOT, OCHOBA-
HUW U COJIEH B CBETE MPEACTABICHUN 00 IEKTPOIMTHYECKON nucconnaruu. Kayve-
CTBEHHBIE peaKUuu Ha UOHBI. [loHsTHE O THIpONIN3E COME.

XHUMHUYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAIUTMYECKHUX
peméTOK HEOPraHMUECKHUX BEIIECTB — METAJUIOB M HEMeTaJJIoB (TpaduTa u anmasa),
CJIOKHBIX BEILIECTB (XJIOPUA HATPUS); UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XH-
MUYECKOW peakliy OT BO3/ICHCTBUS PA3TUUHbBIX (PaKTOPOB; UCCIEIOBAHUE IEKTPO-
IIPOBOJTHOCTH PACTBOPOB BEIIECTB, MTPOLIECCA JUCCOLMALUN KUCIIOT, IIEeJI04eH U Co-
Jeil (BO3MOXHO MCIOJb30BaHUE BUAECOMATEPHUATIOB); TPOBEJACHHUE OIBITOB, WUILIIO-
CTPUPYIOLIMX MPU3HAKU TMPOTEKAHUS PEaKIuMid HMOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIJIeJIeHHE ra3a, 00pa30BaHUE BOJIbl); OMBITOB, WUIIOCTPUPYIOIIUX MPH-
Mepbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUid (TOpEHHE, PEAKIUU Pa3JIoKe-
HUSI, COCIMHEHNS); PACIIO3HABAHUE HEOPIaHMUYECKUX BEIECTB C MOMOIIbIO Kaye-
CTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 X coelMHEHUS

O61as xapakTepucTka ragoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaK-
TEpHbIE cTereHu okucieHus. CTpoeHue u Gu3NnIeCKrue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOICTBA Ha MPUMeEpE XJ10pa (B3auMOJEHCTBUE C METAJI-
JaMH, HEMETaJUIaMH, 1ejao4aMu). Xao0poBoaopoa. CosisiHas KUCI0Ta, XUMUYECKUE
CBOWCTBA, MOJIYYCHUE, TPUMEHEHHE. J[eCTBUE XJI0pa U XJIOPOBOJIOpPOAA Ha Opra-
HU3M 4eJioBeKa. BaykHelme XJI0puabl U X HaXO0KJIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapAaKTEPHBIE CTENIEHU OKUCIICHUSI.

Ctpoenue u (pu3MUecCKue CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBI.
AnnoTtpornHble MOaU(UKAIIMU KUCIOPO/ia U cepbl. XUMHUECKHE CBOMCTBRA cepbl. Ce-
POBOJIOPOJI, CTpOeHHE, (PU3UUECKUE U XUMUYECKHUEe CBOMCTBA. OKCHUABI CEPhI Kak
MPEICTaBUTENN KUCIOTHBIX OKCUAO0B. CepHasi KUCIO0Ta, PU3NUECKUE U XUMUYECKUE
cBOMCTBA (00IIMEe KaK MPEeICTaBUTENS Klacca KUCIIOT U crieluduueckre). XuMude-
CKH€ PEaKIINH, JeKallie B OCHOBE MPOMBIILIEHHOTO CIIOCO0a MOIy4YeHHs] CEpHON
kucioThl. [Ipumenenne. Conu CEpHOM KHUCIIOThI, KAUECTBEHHAs! PeakUus Ha Cyib-
dar-uon. Haxoxaenne cepbl 1 €€ cCoequHEHNH B IpUpoIe. XUMUIECKOE 3arpsi3He-
HUE OKPY>KAIOLIEH Cpelibl COEIMHEHHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHNE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 NPEIOTBPALLECHHS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A30T, pacmpocTpaHeHHe B mpupoje, Gu3nueckue U XMMHUYECKUE CBOICTBA.
KpyroBopot a3ora B mpupojie. AMMHaK, ero Gu3nyeckne 1 XUMUYECKUE CBOMCTBA,
nojiyueHue u npuMmenenue. Coiu aMMOHUS, UX (PU3NYECKUE U XUMHUECKHUE CBOM-
cTBa, npuMeHenue. KauecTBeHHast peakiivs Ha MOHBI aMMOHUS. A30THasI KHCIIOTA,
e¢ monydeHue, Gpu3nuecKkue U XUMHUECKHE CBOMCTBA (00IIMEe KaK MpPEeCTaBUTENS
KJj1acca KUCJoT U crieunpuueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauyecTBE MUHEpaJbHBIX ynoOpeHuil. XHMHUECKOe 3arps3HEHUE OKpY Karollen
Cpellbl COEIMHEHNSAMHU a30Ta (KUCJIOTHBIE T0XKHU, 3arpsA3HEHHE BO3/lyXa, IIOYBbI U
BOJIOEMOB).

docdop, amnorponHbie Moaudukanuu Gocdopa, hpuszndeckre 1 XUMHUECKUE
cBorictBa. Oxcun pocdopa(V) u pocdopnas kuciaora, GpU3NIECKUe U XUMHUIECKHE
CBOIicTBa, nonyuenue. Mcnonp3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX YA00-
PEHHUN.

O6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIIEHU OKHCIICHUSI.

Yrnepon, amoTponHble MOIU(UKAIIMY, PACTIPOCTPAaHEHHE B IPUPOAE, HU3H-
YecKUe U XMMHUYecKue cBoMcTBa. AxcopOuus. KpyroBopot yriepona B nmpupoze.
Oxcuapl yriepoaa, ux (pu3nueckue 1 XMMHUUECKHe CBOMCTBA, IEHCTBUE HA JKUBbBIC
OpraHMU3MBbl, IIOJYyYEHUE U IPUMEHEHHE. DKOJIOTMUECKUEe IPOOJIEMbl, CBA3aHHbIE C
okcuaoM yraepoaa(IV); runoresa riio0asbHOro NOTEIUIEHNS KIMMATa; IAPHUKOBBIN
3 ¢eKkT. YronbHas KUCIO0Ta U €€ COMu, UX (PU3MYECKHUE U XUMUYECKUE CBOMCTBA,
HoJIyuyeHue u npumeHenue. KauectseHHas peakuus Ha kKapOoHaT-uoHbl. Mcnomis3o-
BaHUE KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[IepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIULEPUH, YKCYCHAs! KUCIIOTA).
Nx cocraB u xumuueckoe crpoenue. [Tonstre o 6nonornyecky BaXKHbIX BELIECTBAX:
KHUpax, OenKax, yriaeBojiax — U UX POJIM B )KM3HU YeJoBeka. MaTepuanbHOe eI1uH-
CTBO OPraHUYECKHX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHUE CBOICTBa, TMOIy4YCHHE
u npumeHenune. CoeauHeHnus KpeMHus B npupoze. O0mue npeacTaBieHus o0 OK-
cuze kpeMuus(IV) u kpemaueBoii kucnore. CUIMKAThI, UX UCIIOJIB30BAHUE B OBITY,
MEAMILIMHE, IPOMBIIUIEHHOCTH. BaxkHeine cTpouTeabHble MaTepUalbl: KEpaMUKa,
CTEKJIO, IIEMEHT, 0eToH, *kefe300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

XUMUYECKUI dKCIIEPUMEHT: U3ydeHHE 00pa3L0oB HEOPraHUYECKUX BEIIECTB,
CBOICTB COJITHOW KHMCJIOTBI; IPOBEICHUE KAUECTBEHHBIX pEAaKLUN Ha XJIOPUA-UOHBI
U HaOJIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; ONBITHI, OTpa)Karolue (HU3nIecKue u
XMMHYECKHE CBOWCTBA raJlOT€HOB M MX COSAMHEHUI (BO3MOXHO MCTIOIb30BaHHUE BU-
JleOMaTepHaioB); O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOPUAOB (TaJIOTEHUI0B); O3HAKOM-
JeHre ¢ 00pasliaMu cepbl U €€ COeMHEHUSIMH (BO3MOKHO MCIIOJIb30BAHNE BHUJIEO-
MaTepuasoB); HaOIIOJeHUE Mpolecca OOyIJIMBaHUs caxapa IMoj AeMCTBUEM KOH-
HEHTPUPOBAHHOMN CEPHOM KUCIOTHI; H3yUE€HUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpPHON KHUCJIOTHI, MPOBEJECHUE KAYECTBEHHONW pEaKIHu Ha Cynb(ar-uoH u



HaOJIoICHUE TpHU3HaKa €€ MPOTEKaHMs; O3HAKOMIIEHHE C (DU3MYECKUMU CBOM-
CTBaMHU a30Ta, pochopa u ux coeAMHEHNH (BO3MOKHO MCTIOIb30BAHUE BHIEOMATE-
puasioB), oOpa3namu a30THBIX U PochOpHBIX yn0OpeHuil; monydeHrue, coonpaHue,
pacIio3HaBaHWE U U3YYEHHE CBOMCTB aMMHAKA; MPOBENECHUE KAUECTBEHHBIX PEaK-
Uil Ha OH aMMOHUS U pocaT-uoH U U3yUeHHE MPU3HAKOB UX MMPOTEKAHUSI, B3aH-
MOJIEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJbIO (BO3MOKHO MCIOJIb-
30BAHHME BHJIEOMATEPHANIOB); U3YUYEHUE MOJIENEH KPUCTALNIMYECKUX PEIIETOK all-
Ma3a, rpadura, pysuiepeHa; 03HaKOMJIEHHUE C IMPOLIECCOM aICOPOLIMU pACTBOPEHHBIX
BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTra3a; MoJyuyeHue, Coou-
paHue, paCliO3HABAHHUE U U3YYEHUE CBOMCTB YTJIEKUCIIOTO ras3a; MpoBEJICHUE Kaye-
CTBEHHBIX peaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yY€HHE MTPU3HAKOB UX MPO-
TE€KaHWs; 03HAKOMJICHHE C MPOAYKIUEN CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BakHEeNIIe HEMETAIIIbI U KX COSTUHEHUS.

MeTajibl 4 X COeIMHEHHUS

OO61as xapakTepUCTHKa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonokenus B I[lepuoamueckon cucreme xumnuyeckux anemeHToB /. 1. Menne-
jeeBa 51 CTPOECHUS aTOMOB. Crpoenue
MeTaI0B. Metajmmyeckas CBsA3b M METAJUIMYECKAs KPUCTAIMYECKAs pereTka.
DNEKTPOXUMHUUYECKUI psAJl HaNpsHKEHUH MeTauioB. PU3HUECKUE U XHUMHUYECKUE
cBoiicTBa MeTaymioB. O01ue crnocoObl moyrydyeHus: MetamioB. [lonsaTue o koppo3uu
METaJJIOB, OCHOBHBIE CHOCOOBI 3alIMThl UX OT KOppo3uu. CruiaBbl (CTajab, YyT'YyH,
JIOPATIOMUHUN, OPOH3a) U X NPUMEHEHHE B ObITY U MIPOMBIIIIEHHOCTH.

[I{enounble MeTaiIbl: NONOXKEeHUE B [lepronnueckoil cucteMe XUMUYECKUX
anemeHTOB [[. 1. MenpaeneeBa; CTpoeHrEe UX aTOMOB; HAX0X/I€HUE B ripupojae. Ou-
3MYECKUE U XUMHUUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U TU-
poKcHUabl HaTpuA U Kanus. [[puMeHeHne MIeN0YHbIX METAIOB U UX COEUHEHUMN.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KAJIBIUMUK: MOJIO)KEeHUE B [lepuonu-
YECKOU cucTeEME XUMUYeCKUX 351eMeHTOB J[. 1. MenneneeBa; CTpoeHUE UX aTOMOB;
HaxoJaeHue B npupoae. Pusznueckne U XUMUYECKHE CBOMCTBA MarHus U KajbLUs.
Baxwueliue coeiuHeHus Kanblus (OKCUI, TUAPOKCUT, coJin). JKECTKOCTh BOJIBI U
CHocoObI €€ yCTpaHEHUSI.

AJroMyHMN: T0J10keHue B [leproanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
/1. 1. MenneneeBa; CTpOCHUE aTOMA; HAXOXKAEHUE B Ipupoae. Pu3ndecKue u Xu-
MUYECKHE CBOMCTBa afOMUHUSA. AMGOTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHA
AIFOMHUHMUS.

Keneszo: nonoxenue B Ileproanyeckoil cucteMe XMMHUYECKUX SJIEMEHTOB
. . MenzaeneeBa; CTpOEHHE aTOMa; HAXOXKAEHUE B npupoae. PU3NUECKUE U XU-
MUYEeCKHe CBOMcCTBa xkeine3a. Okcuibl, ruapokcuabl u comu xkenesa(ll) u xe-
ne3a(Ill), ux cocraB, CBOMCTBA U MOJyYCHHE.

XUMHUYECKUHN SKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CILa-
BOB, UX (PU3NYECKUMHU CBOWCTBAMU; U3YUECHHUE PE3YJIHTATOB KOPPO3UU METAIIOB
(BO3MOYKHO HCIOJB30BaHUE BHIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHUCTBUS
OKCHJIA KaJbLUs U HATPUS C BOJOM (BO3MOYKHO HCIOJIb30BAHUE BUIEOMATEPHAIIOB);
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI; IIPOLIECCA TOPEHHU JKee3a B KHUCIOPOJe
(BO3MOXHO  HCIIOJB30BAaHHWE  BHJIEOMATEpPUANOB); IMPU3HAKOB  IPOTEKAHUS



Ka4eCTBEHHBIX PEAKIIMN Ha MOHBI (MarHUs, KaJIbIUs, aTFOMUHUS, ITMHKA, sxkene3a(ll)
u xene3a(lll), meau(Il)); HaGmroaeHNE M ONMCAHKUE MPOIECCOB OKPAITUBAHUS TLIa-
MEHHU MOHAMU HATPHsI, KaJlisl ¥ KaJbIus (BO3MOYKHO HCIOJIb30BaHUE BHUEOMATEPH-
aJIoOB); UCCaeAOBaHNE aM(pOTESPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U THIPOKCH/IA
[IMHKA; PEIIEHUE YKCIIEPUMEHTAJIbHBIX 3aJ1a4 M0 TeMe «BaxHeuime MeTamuibl U UX
COCTUHECHUS.

XuMHUA U OKpPY:KAOIIAs cpeaa

HoBble maTepuansl 1 TexHOJIOTUU. BerecTBa 1 Matepualibl B IOBCEIHEBHOM
JKW3HU YesioBeKa. XUMUS U 3/10poBbe. be3omacHoe ncmnoap30BaHre BEIIECTB U XH-
MUYECKUX peakiil B ObITy. [lepBasi momMoIib Npu XMMUYECKUX OXKOTraX M OTpaBJie-
HUsIX. OCHOBBI 9KOJIOTHYECKON IPaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPYKaro-
el cpeapl (peaenpHas aqonyctumas koHieHnTpanus semiects — [11K). Ponb xu-
MUH B PEIICHUH YKOJIOTHUUECKUX TTPOOJIEM.

[IpupoaHbie MCTOYHUKHU YTIIEBOAOPOAOB (YroJyib, MPUPOAHBINA Ta3, HEDTH),
MPOIYKTHI X TIEPEPaOOTKH, UX POJIb B OBITY U IPOMBIITUICHHOCTH.

XWMHUYECKUN DKCIIEPUMEHT: HU3y4YeHHE O00pas3IioB MaTepHaioB (CTEKIIO,
CILJIAaBBI METAJIJIOB, MOJUMEPHBIE MATEPHUAJIBI).

3 INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «XUMUSA» HA YPOBHE OCHOBHOI'O OBHIET'OOBPA30-
BAHUS

[1nanupyemble pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO XUMUU HAa YPOBHE OC-
HOBHOTO 00111er0 00pa3oBaHuUsl.

M3y4yeHre XMMUM Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUsl HAIPaBIECHO
Ha JOCTHKEHUE O00YyYaroIIMMMCS JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
PE3yNbTaTOB OCBOEHUS YUYEOHOTO IIpeaMeETa.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS IPOrPaMMBbl OCHOBHOTO 00111er0 00pa3o-
BaHUs JOCTUTAIOTCS B X0/1€ 00YUYEeHUS XUMHUH B €IMHCTBE YU€OHON U BOCTIUTATENb-
HOM JAESITENTbHOCTHU IIKOJIBI B COOTBETCTBHH C TPAAULIMOHHBIMU POCCUMCKUMU COIIH-
OKYJITYPHBIMH U AyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHITHIMU B OOIIECTBE
IpaBUJIaMU U HOPMaMH MOBEICHHUS U CIIOCOOCTBYIOT MPOIIeccaM CaMOINO3HAHMs, ca-
MOPA3BUTHA U COLIMATN3ALUHU 00yUaIOIIUXCA.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJ-
CTBOBAThCS CUCTEMOM MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PaCIIUPEHHE OIbITA
NESITEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
Y HAyYHOMY HACJIEAUIO0, IOHUMAHUS 3HAYEHNs] XUMUYECKOW HAyKH B )KU3HU COBpE-
MEHHOTO 00I1€CTBA, CIOCOOHOCTH BIIaJAE€Th JOCTOBEPHON MH(OpMaLUEl 0 nepeo-
BBIX JOCTH)KCHHSIX M OTKPBITUSX MHPOBOW M OTEYECTBEHHOM XHMHUH, 3aUHTEPECO-
BaHHOCTH B HAyUYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2) rpa)xaaHCKOr0 BOCIIUTAHUS:

MPE/ICTaBICHHS O COLMABHBIX HOPMAaxX M MPaBHJIAX MEXINYHOCTHBIX OTHO-
[ICHUH B KOJJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3-
HOM, y4eOHO-MCCIIe0BATEeIbCKOM, TBOPUYECKOW W JPYTUX BUAAX NEATEIBHOCTH,



TOTOBHOCTHU K Pa3HOOOpPa3HON COBMECTHOW EATEIbHOCTHU NP BBIIIOJHEHUU yueO-
HBIX, ITO3HABATEJIbHBIX 33714, BBINIOJHEHUH XUMHUYECKUX JKCIIEPUMEHTOB, CO31a-
HUHM y4€OHBIX MPOEKTOB, CTPEMJICHHUA K B3aMMOTIOHMMAHHUIO M B3aMMOIIOMOIIH B
IPOILECCE ITON yueOHO! eATEIbHOCTH, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE U
IIOCTYIIKA CBOMX TOBAPUILEU C NO3ULIUHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAaHMS NOCJIENCTBUI ITOCTYIIKOB;

3) LEHHOCTH HAYyYHOT'O NMO3HAHHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUN O BELIECTBE U XMMUYECKON pPEaKlyH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOLIUX OC-
HOBY JJI IOHMMaHUs CYLUTHOCTU HAYYHOM KapTHHbBI MHpA, MIPEACTaBICHUN 00 oc-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOBL, B3aUMOCBSA3X YEIOBEKA C IPUPO-
HOM Cpelloii, O pOJIM XMMHH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJIyYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOTUMBIX IJIs1 O0BSICHEHHS HAOIIOAA€MbIX MTPOLIECCOB U SIBICHUH;

M03HABaTENbHOM, MH)OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPbI,B TOM YUCIIE
HABBIKOB CAMOCTOSTEIbHON pabOThI C yueOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATY-
pOM, TOCTYMHBIMH TEXHUUYECKHUMH CPEICTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTHI;

uHTEepeca K 00yUeHUIO U MMO3HAHUIO, JTIF0003HATEIbHOCTH, TOTOBHOCTH U CITO-
cOOHOCTH K CaMO0OOPa30BaHMUIO, POEKTHOM U HCCIEA0BATEIBCKOM JEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIpPaBIEHHOCTU U YPOBHS O0yUYEHUS B JajbHEMIIEeM;

4) hbopmupoBaHUsI KYJIbTYpBI 310POBbS:

OCO3HAaHMS LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3110pO-
BbIO, YCTAHOBKHU Ha 3/10pOBbIN 00pa3 *KU3HU, OCO3HAHUS TOCJIEICTBUI U HENPUATHS
BPEIHBIX NPUBbIYEK (YIIOTPEOIEHUs aJIKOr0JIsl, HAPKOTUKOB, KypeHUs), HEOOXOa1-
MOCTHU COOJIIOAEHMS TpaBUII O€30MaCHOCTH MPU OOPALLEHUH ¢ XUMUYECKUMH Belle-
CTBaMU B OBbITY U pealbHOM )KU3HU;

5) TpyZ1OBOTrO BOCIIUTAHUS:

UHTEpeca K MPAKTHUYECKOMY H3Y4YeHHUIO Mpodeccuil u Tpylda pazIudHOro
pona, yBaXeHHE K TPYAYy U pe3yJIbTaTaM TPYIOBOU AECATEIBLHOCTH, B TOM YHCIIE HA
OCHOBE NIPUMEHEHUS MPEIAMETHBIX 3HAHUU 110 XUMUH, OCO3HAHHOI'O BBIOOPA UH/IU-
BUyalIbHOM TPACKTOPHUH MPOIOJIKEHHS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX UHTE-
pPECOB M CHOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHeHOW Mpo(hecCHOHATBHON AESITETbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a1alITHPOBATHCS B IPO(PECCHOHANIBHOI cpee;

6) PKOJIOTUYECKOT0 BOCIIUTAHUS:

HKOJIOTMYECKU 1IE€JIECO00PA3HOTO OTHOLIEHHS K IMPHUPOAE KaK HCTOUYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAaHUs LIEHHOCTH 3I0POBOIrO U
Oe3omacHOro 0opasa *KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (U3HU-
YECKOMY U ICUXWYECKOMY 3/I0pPOBbBIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHUS IIPaBUII
0€30IacHOT0 MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTyaIUsIX, yTpOXKa-
FOIMX 3I0POBBIO U KU3HH JIFOJECH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4YaeMble NMPU U3YUCHUU XUMUU, AJIS
pemeHus 3a1ad, CBA3AHHBIX C OKPYJKAIOIIEHM NPUPOAHOU CpPENOM, IOBBILIEHUS
YPOBHSI 9KOJIOTUYECKOM KyJIbTYPbl, OCO3HAHUS II100aIbHOTO XapaKTepa IKOJIOTHYe-
CKUX MPOOJIEM U ITyTeH UX PEHICHUsI TOCPEICTBOM METOI0B XUMHUU;



HKOJIOTMYECKOTO MBIIIIEHHSI, YMEHUS PYKOBOJCTBOBATHCS UM B [1I03HABATE b~
HOM, KOMMYHHMKAaTHUBHOMN U COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yibTaThl. B cocTaBe MeTanpeaMETHBIX pe3yibTaToB
BBIICTISIIOT 3HAYUMBbIE 11 (POPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYYHbIEC TTOHATHS
(3aKOH, Teopusl, MPUHIIMIL, TUIIOTE3a, (PAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOpBIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BO-
JSIFOT Ha OCHOBE 3HAHWM M3 3TUX MPEeAMETOB (GOPMUPOBATH MPEACTABICHHUE O Ie-
JIOCTHOM Hay4YHON KapTUHE MHUpa, U YHUBEpCaIbHbIC yueOHbIE 1EHCTBUS (IIO3HABA-
TEJbHbIE, KOMMYHUKATUBHbIE, PETYJIATUBHBIE), KOTOpPBIE 00ECTIEUnBaOT (POPMUPO-
BaHUE FOTOBHOCTU K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILLECTBICHUIO yueO-
HOM JeATeNbHOCTH. MeTanpeIMeTHbIe pe3ysIbTaThl OCBOCHUsSI 00pa3oBaTeIbHOU
IPOrpaMMBbI 110 XUMUHU OTPAKAIOT OBJIaJIEHUE YHUBEPCAIbHBIMU I103HABATEIbHBIMU
NEHCTBUSMH, B TOM UHUCIIE:

1) 6a30BBIC JIOTHYCCKUE ICHCTBUS:

YMEHHE HCIIOIBb30BaTh MPUEMBI JTOTHUECKOTO MBIIIJICHUS ITPH OCBOCHUH 3Ha-
HUIl: pacKphIBaTh CMBICI XUMHUYECKUX MOHATUHN (BBIAEIATHh WX XapaKTepHBIEC MPH-
3HaKH, YCTaHABJIMBATh B3aMMOCBSI3b C IPYTUMU MOHSATHSIMH), UCIOIH30BaTh MOHS-
TUS 7151 OOBSICHEHUS OTNIEIbHBIX (DAaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUSA U KPH-
TepUU ISl Kiaccu(UKAMU XMMHUYECKHX BEUIECTB U XUMHUYECKHX PEaKIuil, ycTa-
HaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAYy O0BEKTaMU U3YUYEHHs], CTPOUTD
JIOTHYECKHE pacCyKIeHUs (MHIyKTUBHBIEC, NEAYKTUBHbBIC, 11O AHAJOTUM), J€1aTh
BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE NPUMEHATH B MPOLECCE MO3HAHMS MOHATUS (IpEeIMETHBIE U MeTa-
IPEIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH, ITpe-
00pa30BbIBaTh MIMPOKO IPUMEHSEMBIE B XUMHUU MOJIENIbHBIE NIPEICTABICHUS — XU-
MUYECKHI 3HAaK (CUMBOJI 2JIEMEHTA), XUMUUecKas (hopMmysa U ypaBHEHUE XUMUYe-
CKOH peaklny — MpU pelIeHuH y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM 3TUX MO-
JIENIbHBIX TPECTABICHUN BBIABIATD U XapaKTEpU30BaTh CYIIECTBEHHbIE MMPU3HAKU
U3y4aeMbIX O0BEKTOB — XUMUYECKHX BEIIECTB U XUMUUYECKUX PEAKIIUiA, BHISIBIATD
o01111e 3aKOHOMEPHOCTH, MPUYNHHO-CIIEICTBEHHBIEC CBS3U M MIPOTUBOPEUHSI B U3Y-
YaeMbIX MPOIECCax U SBICHUSX, IPEATIaraTh KpUTEPUU JIJISl BBISIBICHUS STUX 3aKO-
HOMEPHOCTEN U MPOTHUBOPEUHIA, CAMOCTOSITETILHO BRIOMPATh CIIOCO0 perieH s yueo-
HOM 33/1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHNUs, BHIOMpATh Hanbosee moj-
XOIAIINN C YUETOM CaMOCTOSITENIBHO BbIJICTIEHHBIX KPUTEPUEB);

2) 6a30BbIE UCCIIEIOBATEIBLCKHUE JEHCTBUS:

YMEHHE UCIOJIb30BaTh IOCTaBICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA I10-
3HaHUA, & TAKXKE B KA4ECTBE OCHOBBI JJI1 (POPMUPOBAHUS TMIIOTE3bI IO MIPOBEPKE
IPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

IpUOOPETEHHE OIBbITA 110 IUIAHUPOBAHUIO, OPTaHU3ALIUN U ITPOBEJICHUIO yUe-
HUYECKHX 3KCIEPUMEHTOB: yMEHHE HAOJI0AAaTh 3a XOJOM Mpolecca, caMOoCTOs-
TEJIBHO MPOTHO3UPOBATH €T0 PE3yabTaT, POPMYIUPOBATH OOOOIIEHHS U BBIBOJBI IO
pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIIATH OTYET O MPOAETIaH-
HOI1 paboTe;

3) pabora ¢ uHboOpMaIei:



yMEHUE BbIOMpPaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIUIO pa3-
JUYHBIX BUJOB W (POPM TPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOIyJIApHAs JIUTEepaTypa XUMHUYECKOTO COJEPKaHusl, CIPaBOYHbIE MOCO-
ous, pecypcol lHTepHEeTa), KpUTHUECKH OIICHUBATh MPOTHUBOPEUUBYIO U HEIOCTO-
BEPHYI0 HH(OPMAILINIO;

YMEHUE MPUMEHSITh Pa3INIHBIE METOJIBI U 3aIPOCHI IPH TTOUCKE ¥ OTOOPE UH-
dbopmany ¥ COOTBETCTBYIONTUX JAAHHBIX, HEOOXOAMUMBIX VISl BBHITOJTHEHUS y4eO-
HBIX U TIO3HABATEJbHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA, TPUOOPETEHUE OIbITa B 001a-
CTH MCIOJIb30BaHUsI THHOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaJICHUE
KYJbTYpO aKTUBHOTO HUCIIOJIb30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSI-
TEJIbHO BBIOMpATh ONTHUMANbHYIO (OpMYy MpeAcTaBieHHUs MHGOPMAIMU U UILIIO-
CTPUPOBATh PEIIaeMble 33/la4d HECIOXHBIMH CXEMaMHM, JUarpaMMaMmH, IPYTUMU
dbopmamu rpadUKy ¥ UX KOMOMHAITUSIMU;

yMEHHE UCTOIb30BaTh U aHAJTU3UPOBAThH B Ipoliecce yueOHOM U UCCleI0Ba-
TEJTBCKON NEATeTLHOCTH WH(OPMAIUIO O BIUSHUHN MPOMBIITUICHHOCTH, CEITLCKOTO
XO034MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEW MPUPOIHOMN CPENBL;

VY obyuatomerocst 0yyT chopMupoBaHbI CICAYIONINE YHUBEPCATHHBIC KOM-
MyHUKAaTUBHBIC JIEHCTBUS:

YMEHHE 33/1aBaTh BONPOCHI (B XOJI€ Manora u (Win) AUCKYCCHUH) TIO CYIIECTBY
o0cy»x1aeMoii TeMbl, (HOPMYITHUPOBATH CBOHM MPEITI0KEHHIS OTHOCUTENIHHO BHITIOJHE-
HUS NIPEAJIOKEHHON 3a/1a4K;

npUOOpETEHHE OIbITa MPE3EHTAIMU PE3YJIbTATOB BHITIOJIHEHUSI XUMHUYECKOTO
AKCIIepUMeHTa (J1ab0paTOpHOro OMbITa, Ja00PATOPHON pabOTHI O UCCIETOBAHUIO
CBOMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEILHOMN U UC-
CJIeI0BATENBCKON IEATETbHOCTH MPU PEUICHUU BO3ZHUKAIOIIUX POOJIeM Ha OCHOBE
yuéra OOLIMX WHTEPECOB U COTIACOBAaHUS MO3MUIMM (00CyXIeHus, oOMEeH MHEHH-
SIMH, «MO3TOBBI€ IITYPMBI», KOOPJAMHAINS COBMECTHBIX ICHCTBUM, OMpEeiIcHHE
KPUTEPUEB IO OLIEHKE KauyeCTBa BBIIOJIHEHHOM pabOThI U ApyTHE);

VY obyuaromierocs OyayT chOpMUPOBAHBI CIIETYIONNE YHUBEPCAITBHBIC PETY-
JISITUBHBIE TCHUCTBUS:

YMEHHE CAMOCTOSITENIbHO OMpPENesTh LEeNU ACSITeNbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIE-
ATEJIbHOCTh, BRIOUpATh HanboJiee 3PGeKTUBHBIE CITIOCOOBI pEIIeHUs YIEOHBIX U T1O0-
3HaBaTEIbHBIX 3aJlay, CAMOCTOATENILHO COCTABJIATh WM KOPPEKTUPOBAThH MPEAJIO-
JKEHHBIW aJITOPUTM JICMCTBUM MPU BBINIOJHEHUH 3aJJaHUN C YUETOM MOJTYUYEHHS HO-
BbIX 3HaHUI 00 M3yuyaeMbIX 00BEKTaX — BEIECTBAX M PEAKLUSIX, OLIEHUBATh COOT-
BETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeu;

YMEHHUE MCIOJb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI, IPeAjiaraeMbie B yCIo-
BUM 3a1aHUN.

[IpeameTHBIC pe3yIbTAThI OCBOCHHSI IPOTPAMMBI IO XUMUU Ha YPOBHE OCHOB-
HOTO 0011IeT0 00pa30BaHMSL.

B coctaBe nmpeMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 00S13aTEILHOTO COIepKa-
HUSl, yCTAHOBJICHHOTO TAHHOW MPpUMEpPHON paboueil mporpaMMoil, BBIIEISIOT: OCBO-
CHHbIC OOYYAIONUMHUCS HAyYHbIC 3HAHUS, YMEHUS U CIOCOOBI JCHCTBUH,



cnenuduyueckre s NpeIMeTHON o0nacT «XuMuUs», BUbI ACSITEIBHOCTH 1O TO-
JYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPEOOPA30BAHNUIO U IPUMEHEHUIO B
pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaIUSIX.

K koHiy oOyuenus B 8 kiacce y o0ydaromierocsi Oyay chopMHpPOBaHEI Clie-
JQYIOUIUE MPEIMETHBIE PE3YJIbTaThI 10 XUMUU:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATUN: aTOM, MOJIEKYJa, XHU-
MUYECKHUNA 3IEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPO/IHAsA), BAaJEHTHOCTb, OTHOCHUTENIbHASI aTOMHAsi U MOJEKYJIsIpHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas 10Js1 XUMHUYECKOTO dJie-
MEHTa B COCAMHEHUH, MOJISIPHBIA 00bEM, OKCH, KHCIIOTa, OCHOBaHUE, COJIb, JJIEK-
TPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKasl peakiius, Kiaccuurkanus
peaKuuii: peaKkiuy COEANHEHNS, PEAKIIUU PA3JTI0KEHUS, pEaKLINK 3aMEILICHMS, pEaK-
MU 0OOMEHa, 3K30- U YHI0TEPMUUYECKUE PEAKIIUH, TETIIOBOU 3 (PEeKT peakiuu, s11po
aToMa, 3JIEKTPOHHBIN CJIOM aroma, aTOMHasi OpOUTalb, paIlyC aToMa, XUMUYECKas
CBA3b, MOJISIPHAsE U HENOJIApHAs KOBAJEHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PacTBOp, MaccoBasi JI0Jisl BellecTBa (IIPOIEHTHAsI KOHLIEHTpAIMs) B pac-
TBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U IpUMeE-
HSATbH 3TU NOHSTHS NP ONMCAHUU BEIIECTB U UX MPEBPALICHUII;

HCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTAaBJICHUs (pOPMYJI BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

OTNpEeNEsITh BAJICGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTE-
NIEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, MPUHA/IJIE)KHOCTD BEILIECTB
K OIPeIeIEHHOMY KJ1acCy COeAMHEHUH Mo (popMyiaM, BUJI XUMUYECKOM CBA3M (KO-
BaJICHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCUHEHUSX;

packpbiBath cMbIci [lepuoguueckoro 3akona .M. MeHneneeBa: 1eMOHCTpHU-
pOBaTh MIOHUMAHKE NEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB
OT UX NoJIoKeHUs B Ilepuonnueckoil cucteMe, 3aKOHOB COXPAHEHMSI MAacChl Be-
LIECTB, ITIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HHUs, 3aKOHAa ABOrajpo,
OMUCHIBATh M XapaKTepu30BaTh TabnuuHyo popmy lleproanueckoit cucteMsl Xu-
MUYECKHUX JIEMEHTOB: Pa3MyaTh MOHATUS «IJIaBHas noarpymnmna (A-rpynmna)» u
«roboynas noarpynna (b-rpymnma)y, manblie u G0JbIIHE TEPUOABI, COOTHOCUTH 000-
3HAauY€HUsA, KOTOpble uMeroTcs B Tabauue «llepuonnueckas cucreMa XHUMHUYECKHX
anemeHToB JI.1. MeHaeneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sipa, 0011ee YUCIIO AJIEKTPOHOB U pacIipe-
JIEJIeHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATH XUMUYECKUE AIEMEHTbI, HEOPraHUYECKUE BEILECTBA, XU-
MUYECKHUE PeaKkuu (110 YHMCIy U COCTaBY yYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3 Pekry);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHUE CBOMCTBA BELIECTB pa3-
JMYHBIX KJIACCOB, IMTOATBEPKAAsl ONMCAHUE TPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;

IIPOTHO3MPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOT'O CO-
CTaBa, BO3MOXXHOCTH IPOTEKAHUSI XUMHUYECKUX MPEBPALICHHUI B Pa3INYHBIX YCIIO-
BUSIX;



BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JI€MEHTa MO (opMylie COCAUHEHHS, MACCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU pe-
aKInN;

IPUMEHSTh OCHOBHBIE OTEPAIH MBICIUTEIHHON AESATENIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AITNIO, KIACCU(UKAIINIO, BBISBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3EU — I U3YUEHUS CBOMCTB BEIIECTB M XUMUUYECKIX
peakitii, eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIOIEHUE, U3MEpPEHUE, MO-
JEIUPOBAHUE, FIKCTIEPUMEHT (peasIbHbIN U MBICIIEHHBIN);

CJIeI0OBaTh MpaBUjIaM IMOJb30BAHUS XUMUYECKON TOCYJI0M U 1a00paTOpHbIM
000pyI0BaHMEM, a TAK)KE MpaBUJIaM OOpaIlleHUs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU 1O BBINOJHEHUIO Ja00OPATOPHBIX XUMUYECKUX OTBITOB MO MOJTyYe-
HUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBIIE-
HUIO PACTBOPOB C OINPEAEIEHHON MaCCOBOM J0JIEN PaCTBOPEHHOTO BELIECTBA, IUIA-
HUPOBATH U MIPOBOJAUTH XUMHUYECKHE SKCTIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB
HIeJI0uel ¥ KUCIOT C MOMOIIBI0 UHAUKATOPOB (JJTAKMYC, (eHOIPTaIenH, METHIIO-
paHX U Ipyrue).

K koHiy o0yuenus B 9 kiacce y o0ydaromierocst Oyay chopMHpPOBaHEI Clie-
JYIOIIKE IPEeIMETHBIE PE3YJIbTaThl IO XUMHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKUH SJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, Ba-
JIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETIEHb OKUCIIECHUS, XUMUUYECKas PeaKius,
XUMHUYECKasl CBS3b, TEIJIOBOUM 3PHEKT peakiuu, MOJib, MOJISIPHBIA 00BEM, PAcTBOD,
AIEKTPOIUTHI, HEINEKTPOJIUTHI, ANEKTPOIUTHYECKAs TUCCOLUAINSA, PEAKIIMN UOH-
HOTO 0OMEHa, KaTalau3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMbIE U HEOOpaTUMbIE
peaKIMK, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBU-
TE€Jb, OKUCJIEHHWE M BOCCTAaHOBJICHHE, aJUIOTPONHs, aM()OTEPHOCTh, XUMHUYECKAs
CBsI3b (KOBaJICHTHAsI, MOHHASI, METAJTNYECKas ), KpUCTAITNUECcKas perérka, Koppo-
3Ws METaJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKON peakiuu, MPeAesbHO J0MyCcTUMAast
konnenTpanus (I1/IK) Benectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHI U MpUMe-
HSTHITH TIOHSATHS TIPH OMMCAHUN BEIECTB U WX MPEBPAIICHUN;

HCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTAaBJICHUs (POPMYJI BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

OMpENENsITh BAIGHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKHX DJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONpeaeIEHHOMY
KJIACCy COeMHEHUH 1o (popMyiaM, BUJ XUMHUECKOU CBsI3U (KOBaJeHTHAs, MOHHAs,
MeTajuInyecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHYECKOU
dbopmyIie, xapakTep Cpe/ibl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COSAMHEHUH, TUTT
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica llepuonnueckoro 3akona /(.M. MenneneeBa u neMoH-
CTPUPOBATh €r0 MOHUMAaHHUE: OMUCHIBATh M XapaKTepU30BaTh TaONMUUYHYIO (hopmy
[Teproanueckoit cuCTeMbl XUMHUUECKHUX 3JIEMEHTOB: Pa3NyaTh MOHSATHUS «TJIABHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynma)y», Mansie u 6ombIme
NEPUOAbI, COOTHOCUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B MEPUOIUUYECKON



TaOIIUIIE, C YUCTIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX DJIEMEH-
TOB (COCTaB U 3apsij spa, o0lIee YUCIO JIEKTPOHOB U paclpe/IesieHrue UX 0 AJIeK-
TPOHHBIM CJIOSIM), OOBSICHSITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB dJIe-
MEHTOB U MX COCTMHEHUH B MIPEICIIax MAJIbIX MIEPHUOO0B U TJIABHBIX MOATPYII C Y4E-
TOM CTPOEHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMUYECKUE PJICMEHTBI, HEOPTAHUYECKHUE BEIIEeCTBA, XU-
MUYECKHE PeaKIuu (10 YHCIy U COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEMIECTB, IO
TeruioBoMy () (eKTy, Mo U3MEHEHHUIO CTEICHEH OKUCICHHS XUMUYECKUX DIIEMEH-
TOB);

XapaKTepru30BaTh (OMUCHIBATH) OOITHE U CrIeMPUIECKUEe XUMUUECKHUE CBOM-
CTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPK/asi OMIMCAHNUE MPUMEPAMH MOJIECKY-
JSIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

COCTaBIISITh YPAaBHEHUS JIEKTPOJUTHUECKON JUCCOIMAIIMH KUCIIOT, IIeT0Yen
U COJICH, MTOJTHBIE W COKpAIIEHHBIC YPABHEHHSI PEaKlnii MIOHHOTO 0OMeHa, ypaBHe-
HUS PEaKIni, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUICCKOM CBSI3U MEXKIY Be-
MIECTBAMU PA3TUYHBIX KJIACCOB;

PaCKpBIBaTh CYITHOCTh OKHCIIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TI0-
CPEICTBOM COCTABJICHUS NEKTPOHHOTO OaylaHca dTUX PEaKITUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BO3-
MO>XHOCTHU TTPOTEKAHUS XUMUYECKUX MPEBPAIECHUN B PA3TUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIHFHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEIIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (GopMylie COSAUHEHHS, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOH pe-
aKInu;

CJIeIOBaTh MPaBWJIaM TOJ30BaHUsI XUMUYECKOW MOCY0N U TabOpaToOpHBIM
o0opyZOBaHKEM, a TaK)Ke TIPaBHJIaM OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMHA TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB TIO TIOJTyde-
HUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAaKa M YIJIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKITNH, TTOATBEPKIAIONINE KAYECTBEHHBIM COCTAB PA3TUYHBIX
BEIIIECTB: PACMO3HABATHh OMBITHBIM IMYyTEM XJIOPHIAOPOMHII-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS U MOHBI U3Y-
YEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaxX HEOPTaHUYECKUX Be-
IIECTB;

NPUMEHATH OCHOBHBIE OTEPAIlMA MBICIIUTEIBHON ACSITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIINIO, BBISIBICHHE MPUYHMHHO-CIIC-
CTBEHHBIX CBSI3€U — JUISI U3YUYCHUS CBOWCTB BEIIECTB M XUMUYECKHUX PEAKIIHi, ecTe-
CTBEHHO-HAyYHbIE METO/IbI IO3HAHWS — HAOJIIOICHNE, U3MEPEHHE, MOISIMPOBaHHE,
AKCTIIEPUMEHT (PeasbHbIN U MBICIICHHBIM ).



4 TEMATUYECKOE IINTAHUPOBAHHUE

TemaTn4ueckoe IJIAHUPOBAHHUE IO KJIaccaM

KoanuecTBo
JacoB

8 kaacce

2 4 B HEJIeJNI0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE Bpemsi

Paznen 1. IlepBoHayaibHble XUMUYECKUE MMOHSTHUS 20
Paznen 2. Baxneliiuve npeAcTaBUTEIN HEOPraHUYECKUX Be- 30
IIIECTB
Paznen 3. Ilepuognueckuii 3akoH u Ilepuonnueckas cucrema 15
xumuueckux 35eMeHToB /. 1. MenpaeneeBa. CTpoeHre aTOMOB.
Xumunyeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE Peak-
U
9 kJacc

2 4 B HeJeo, Bcero 68 4, u3 Hux 4 4 — pe3epBHOE BPEMsI
Paznien 1. BeniecTBo M XMMHUUYECKHE peaKIuU 17
Pa3nen 2. HemeTtauisl ¥ UX cOeTMHEHUS 24
Pa3nen 3. Metauibl 1 UX COEIUHEHUS 20
Paznen 4. Xumus v okpyskarorias cpejia 3




SHEPEYEHDb YYHEBHO-METOAUYECKOI'O OBECIIEYEHUA

. T'abpuensu, O.C. Xumus. Pabouue nporpammel. [IpenmeTHas nuHus yuyeOHuU-
koB O. C. I'abpuensna, U.I'. Octpoymona, C.A. Cnagkosa. 8 — 9 kimaccel: yueoO.
nocobwue g obmeodpaszonar. opranmsanuii /. O. C. 'abpuensn, C.A. Cnagkos
— M. : IIpocsemenne, 2019. — 00 c. — ISBN.

. T'abpuensu, O.C. Xumus. 8 knacc: yued. mocobue st odmeodpazoBar. opra-
Huzanuii /. O. C. I'abpuensu, N.I'. Octpoymos, C.A. Cnagkos — M. : [Ipocse-
menue, 2018. — 175 c.

. T'abpuensn, O.C. Xumus. 9 knacc: yue6. mocodue Jijist 001eo0pa3oBart. opra-
Huzanuii /. O. C. T'abpuensu, N.I'. Octpoymos, C.A. Cnagkos — M. : [Ipocse-
menue, 2018. — 223 c.

. Xumus. 8 kiacc: paboyas Tetpanpb K yueouuky O.C. 'abpuensna « Xumus.

8 kimace» / O.C. I'abpuensa, C.A. Cnankos. — M.: Jlpoda, 2014. — 208 c.

. Xumus. 8 knacc. Kontponpsubie u mpoBepodHbie padoThl K yuebuuky O.C. ['ab-
puensiHa «Xumus. 8 kinacey: yueonoe nocodue / O.C. I'abpuensn, [1.H. bepes-
kuH, A.A. Ymakosa u ap. — M.: Jlpoda, 2013. — 222 c.

. Xumus. 9 knacc: pabouas Terpaab k yueOnuky O.C. 'abpuensna « Xumusi.

9 kimace» / O.C. I'abpuensH, C.A. Cnaakos. — M.: llpoda, 2014. — 240 c.

. ITaBnosa, H.C. KoHTposbHbIE 1 cCaMOCTOSATENbHBIE pa0OTHI 10 XUMHUU: 9 Kitacc:
k yueOHuky O.C. I'abpuensna «Xumus. 9 knace» / H.C. TlaBnoBa. — M.: U3n-Bo
«9Kk3amen», 2012. — 190 c.

. JJaGopaTopHBIY TPAKTUKYM I10 00IIIeH XUMHUU [ DJIEKTPOHHBIN pecypc] : yueo.
noco6ue / I'.I'. OxotnukoBa, T.A. Poauna, E.B. Kopnaeesa; AmMI'Y, UDOD. -
bnarosemenck : M3n-so AMyp. roc. yu-ta, 2016. — 64 ¢. Pexum nocrymna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU _Edition/7710.pdf

. JJaGopaTopHBI# MPAKTUKYM IO HEOPTAHUYECKOU XUMUU [ DJIEKTPOHHBIN pe-
cype]. Y. 1. Hemeramner / I'. I'. OxotaukoBa, T. A. Poguna ; AMI'Y, UDOD. -
bnarosemenck : U3a-80 AMyp. roc. yu-ta, 2017. - 61 c. Pexxum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7399.pdf

10.JTaGopaTopHbIH TPAKTUKYM IO HEOPTAHUIECKON XUMUHU [ DIIEKTPOHHBIN pe-

cypc]. Y. II. Mertamner / T. A. Poguna, I'. I'. Oxotaukosa ; AMI'Y, U®O®. - bna-
ropemieHck : 3n-so Amyp. roc. yu-ta, 2017. - 60 c. Pexum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/8958.pdf

11.0xotHukoBa I'.I'. KoHIieniiuu coBpeMeHHOTO €CTeCTBO3HaHM: yuel. mocooue/

I'.I'. OxotaukoBa, T.A. Ponuna, C.A. JleckoBa; AMI'Y, UD®. Y 4: KoHuenrty-
aJIbHbIe cucTeMbl XumMuu. — 2010



6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Creumanu3upoBaHHas MeOellb U TEXHHUYECKHUE CPEACTBA OOYUYEHUs, CITyKa-
M€ JJIs IpeJcTaBieHne yueOHoil nundopmanuu: yuebHast Medenp, 10cka, MHTEPaK-
TUBHAs JOCKA, MyJIbTUMEAUMHBIN MPOEKTOP, HOYTOYK C BBIXOJI0M B «HTEpHET.

Kabunetr 060pym0BaH KOMIUIEKTAMU CIEIUATIBLHOTO JIA00paTOPHOTO 000pY-
J0BaHUs, 00ECIEUNBAIOIIETO MPOBEACHUE JTa0OPATOPHBIX PAOOT U OMBITHO-3KCIIE-
PUMEHTAJILHOM JESATENbHOCTH B COOTBETCTBUU C MPOTPaMMON OCHOBHOTO OOIIIETO
00pa3oBaHusl.



