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IHHOACHUTEJIBHAA 3AITMCKA

PabGouas mporpamma 1o XuMHuHM Juis 00ydaromuxcst 8 KJIaccoB COCTaBIEHA Ha OcHOBe Tpe-
OoBaHMI K pe3ynbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTEIbHONM HMPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus, mpeacTaBieHHbIX B DenepalibHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
OCHOBHOTO 001Iero 00pa3oBaHus, ¢ y4€TOM paclpeelIEHHBIX 0 KI1accaM IPOBEpsIeMBbIX TpeboBa-
HUH K pe3ylibTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTelNbHOI MPOrpaMMbl OCHOBHOTO 001iero oopa-
30BaHUS M DJIEMEHTOB COJICPKaHMUsI, IPEJICTABICHHBIX B Y HUBEPCATTLHOM KOAM(UKAaTOpE O XHUMHH,
a Tak)Ke Ha OCHOBE pabodell mporpaMMbl BOCIIUTAHUS O0YYarOIIMXCS MPH MOJIYYEHUU OCHOBHOIO
oOmrero o6pazoBanus u ¢ yaérom KoHuenuu mpenonaBaHus yaeOHOTO mpeamera « XuMus» B 00-
pazoBarenbHbIX opranuszanusax Poccuiickoit denepanuu, peanus3yonux 0CHOBHbIE 00111e00pa3oBa-
TenbHble mnporpaMmbl (yTB. Pemenunem Kousmernn Munnpocsemenust Poccun, npoTOKOa OT
03.12.2019 Ne I1IK-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O INTPEAMETA «XUMMWUSA»

Bxuiag yueOHOTO npeamera «XuMHUs» B JOCTH)KEHUE 11eJIell OCHOBHOTO 0011ero oOpa3oBa-
HHUsA o6ycn013neH BO MHOT'OM 3HAaUYeHHEM XUMHYECKOMH HAayKHU B MO3HAHWH 3aKOHOB IMPUPOABI, B pa3-
BHUTHH MPOU3BOIUTEITHLHBIXCHIT OOIIIECTBA U CO3aHUHN HOBOM 0a3bl MaTEPHAIBLHON KYJIbTYpPHI.

XUMHS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHUiIa CBOE BIMSHUE HA BCE
001acTH 4YEJI0BEYECKOI0 CYIIECTBOBAHMA, 3aJajla HOBOE BHJIEHHE MHpPA, CTajlla HEOTHEMIJIEMBIM
KOMIIOHEHTOM MHpOBOfI KYyJIbTYPHbI, HGO6XO)II/IMI)IM YCJIOBUEM JKU3HU O6H.[€CTBaZ 3HAaHUEC XHUMHNU
CILY’)KUT OCHOBOM 117151 YOPMUPOBAHMSI MUPOBO33PEHHSI YEIOBEKA, €ro MPEACTaBIEHUN O MaTepualb-
HOM €JIMHCTBE MHpPA; BaXKHYIO POJIb UTPAIOT GOpMUpPYyEMble XUMUEH TPEICTABICHUS O B3aUMOIIpe-
BpalllCHUAX SHEPIrUuu U 00 OBOJIIOIIMH BEIICCTB B IPHUPOJAC; COBPEMCHHAA XHUMH HAIIpaBJICHA Ha pPe-
LIeHHE ITI00aTBHBIX IPOOJIeM YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKOMH,
MUILEBOH U 9KOJIOTUYECKON 0€30MacHOCTH, TPOOIEM3IPABOOXPAHEHHMSL.

B ycnoBusix Bo3pacTaromero 3HaueHusi XMMUU B JKU3HU OOIIECTBA CYIIECTBEHHO MOBBICH-
Jach pojib XUMHUYECKOro 0o0pazoBaHMs. B miaHe coulmanu3anuy OHO SIBJISETCS OAHUM M3 YCIOBUH
(OopMUPOBaHUAUHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHYECKHE 3HaHMsA HEOOXOAMMBI sl MpUOOpeTeHHs obuie-
KYJIBTYPHOTO YPOBHSI, MO3BOJIAIOLIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO Y4acCTBO-
BaTh B MHOTOOOpa3HOWXKHU3HU OOIIECTBA, U1 OCO3HAHUS BaXXKHOCTHU PAa3yMHOI'O OTHOILEHUS K CBO-
€My 37I0pOBbIO U 3[I0POBBIO IPYrUX, K OKPY)KaIOLIeH MPUPOJHON cpese, A TPaMOTHOTO MOBeje-
HUS NIPU UCHIOJIb30BAHNY PA3IMYHBIXMATEPUAIOB U XMMUYECKHUX BELLECTB B IOBCEAHEBHOM KU3HMU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE SIBISIETCA 0Aa30BBIM 10 OTHOIIEHHUIO K CHC-
TeMe o0IIero XMMHYEecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaslu-
3yeT IpUcyle oOLeMy XMMHUYECKOMY OOpa30BaHUIO KIIIOUYEBBIE LIEHHOCTH, KOTOPbIE OTPa)KaroT
rOCyJapCTBEHHbIE, OOLIECTBEHHbIE U MHIMBUIYyaJIbHbIE NMOTPEOHOCTH. DTUM ONpPEAENSIeTCs CYII-
HOCTB 00lIel cTpaTernyu 00yueHusl, BOCIUTAHUS M Pa3BUTHsI 0OydaroIUXcs CPeACTBAMU y4eOHOTO
npeaMeTa «XuMus».

N3yuenue npeamera: 1) cnocoOCTByeT peain3alliid BO3MOXKHOCTEH Al caMOpa3BUTHS U
(OpMUPOBAHUAKYJIBTYPBI JUYHOCTH, €€ 001IeH U (PYHKIMOHAIBHONW I'PAaMOTHOCTH; 2) BHOCUT BKJIA[
B (hOPMHUPOBAHHE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH IMOJPOCTKOB, HABBIKOB MX CaMOCTOS-
TEJBbHOM yueOHOH NesSTeNbHOCTH, SKCIEPUMEHTAIbHBIX U MCCIEI0BATEIbCKUX YMEHHUH, HEOOX01H -
MBIX KaK B TOBCEJHEBHOM KM3HHU, TaK U B MPO(PECCHOHANBHON eATENbHOCTH; 3) 3HAKOMUT CO CIIe-
U(UKON HAYYHOTO MBIIUIEHUS, 3aKJIaAbIBAET OCHOBHI LIEJIOCTHOTO B3IJISJIa HA €MHCTBO MPUPO/IBI
U YeJIOBeKa, SABJISIETCS OTBETCTBEHHBIM 3TANOM B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOM IpaMOTHO-
CTH TOJAPOCTKOB; 4) CHOCOOCTBYEeT (POPMHPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOIMUECKOE 0OpazoBaHHE
LIKOJIBHUKOB.

Ha3BanHble HampaBieHHUs B 00yUYeHHH XUMUHU 00€CIIEUNBAIOTCS CIEIM(PUKON COAepKaHUs
npeaMeTa, KOTOPbI SABJISAETCS MelarorMyeck aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XH-
MHUH Ha ONPEENEHHOMATAIIE €€ PA3BUTHSL.

Kypc XxumMuM OCHOBHOM HIKOJIBI OPUEHTHPOBAH HA OCBOEGHUE 00YYarOIUMUCS OCHOB HEOP-
TFaHUYECKOUXMMUU U HEKOTOPBIX MOHATUH U CBEJEHUH 00 OTIENbHBIX 00BEKTaX OPraHuvYeCcKOl Xu-
MHH.

CtpykTypa coaepkanus npeamera copMupoBaHa Ha OCHOBE CUCTEMHOTO MOJIX0/a K €ro
HU3YUCHUIO. Co;[epncaHI/Ie CKJIaabIBACTCA U3 CUCTEMBI MOHSATHUA 0 XUMHYECKOM DJIEMEHTE U BCIICCTBEC



U CHCTEMBl TIOHATHH O XUMHUYecKoi peakuuu. OOe 3TH CHUCTEMbI CTPYKTYPHO OPTraHU30BaHBI I10
IIPUHLUITY [TOCJIEN0BATEIBHOIO PAa3BUTUS 3HAHUW HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUM Pa3-
HOT'O YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMUs, YpoBHs llepuo-
nuyeckoro 3akoHa /Jl. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHA XMMHHM, YUEHUS O CTPOCHUM aToMa U
XUMUYECKOH CBS3M, MPEJCTABICHUNA 00 3JEKTPOIUTHYECKON TUCCOIMALMU BEIIECTB B PAacTBOpAX.
Teopernueckue 3HaHUS PACCMATPUBAIOTCSA HA OCHOBE AMIIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMOJIHSS (DYHKIIUH O0b-
SICHEHUSI U IIPOIHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IIPUMEHEHUS U
ITOJTY4YEHUS N3Y4acMbIX BEILIECTB.

Takas opraHuzanust cojepkKaHusi Kypca CIOCOOCTBYET NPEJICTABICHUI0O XUMHYECKON CO-
CTaBJISIIOIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU Ipupoibl. Tem cambiM obecrieunBa-
€TCsl BO3MOKHOCTh (POPMHUPOBAHUS Y OOyUaIOLUIMXCs IEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO
U METOJaM IIO3HAHUA B Hayke. Ba)KHO Takke 3aMETUTh, YTO OCBOCHHME COJEPKAHMS Kypca MPOUC-
XOJUT C MPUBJIEYEHUEM 3HAHUM U3 paHee M3y4eHHBIX KypcoB: «Okxpyxawomuid Mupy», «buonorus.
5—7 xnacce» U «Pu3nka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUSD»

K HampaBieHHIO NepBOCTENIEHHOW 3HAYMMOCTHU TPU peaan3aluu 00pa3oBaTeIbHbIX (QYHK-
Ui npeaMera « XUMMUsS» TPAAULIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUNA OCHOB XUMHUUYECKON HayKH
Kak 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUUECKOHN JEeSTEIbHOCTH YeI0BeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3a/1auya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XHUMHU -
YEeCKUX 3HaHUN — BaKHEHIIUX (PAKTOB, MOHATUMN, 3aKOHOB M TEOPETHUYECKUX IMOJIOKEHUN, TOCTYI-
HBIX 0000IIeHNI MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HaAyKW, 3HAaHUI 0 HAyYHBIX METOJaxX U3y-
YEeHHsI BEILECTB M XUMHUYECKHX peaKlMii, a Takke B (GOPMHUPOBAHUM U PA3BUTHH YMEHUU U CIOCO-
OOB N1eATENbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOIIOJEHHEM U MPOBEACHUEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOIOACHUEM IpaBui 0€30MacHOTO OOpaIleHusl ¢ BEIeCTBAMH B MOBCETHEBHOMN
KU3HH.

Hapsiny ¢ aTuM nenu usy4deHus IpeaMeTa B IpOrpaMMe YTOYHEHBI U CKOPPEKTHUPOBAHBI C
Y4ETOM HOBBIXIIPUOPHUTETOB B CHCTEME OCHOBHOTO 001iero oOpa3zoBanus. CerogHs B 00pa3oBaHUU
0c000 3HaYMMOM MPHU3HAETCS HAIIPABICHHOCTh OOYYEHHUsI HAa Pa3BUTHE M CaMOPa3BUTHE JINYHOCTH,
(dopmupoBaHue €€ MHTEIUIEKTa U OO0IIel KylabTypbl. OOydeHHE YMEHHIO YYUThCA U MPOJOJDKATH
cBOE 00pa30BaHUE CAMOCTOSITENILHO CTAHOBUTCS OHOM M3 BaKHEHIINX (QPyHKIMHA ydeOHBIX MpeaMe-
TOB.

B cBs3u ¢ 5TUM IIpU U3Yy4EHUM IPEIMETa B OCHOBHOM ILIKOJIE JOMUHHUPYIOLIEE 3HAYCHUE
IpUOOpeN Takueleu, Kak:

(opMUpOBaHHE MHTEIIEKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO, CO-
TPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCs K OBICTPO
MEHSIOIUMCS YCIOBUSAMKU3HHY;

HaIpaBJIeHHOCTh OOy4YeHHs Ha CHUCTEMaTHYECKOE IMPHOOIIEHUE yyalluxcs K CaMOCTOs-
TEJbHOM MO3HABATENILHON JIEATEIbHOCTH, HayYHBIM METOJIaM MO3HaHUs, (OPMHUPYIOIIUM MOTHBA-
LIUIO U Pa3BUTHECIIOCOOHOCTEH K XUMUH;

o0ecrieyeHHne ycIOBH, COCOOCTBYIOIIMX NPUOOPETEHUIO O0YJarOIMMUCS OIBITA PA3HO-
00pa3HOH /eATEeNIbHOCTH, TO3HAHUS U CAMOIIO3HAHMs, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCH-
Ui ), UMEIOLIMXYHUBEPCAIbHOE 3HAUEHHE ISl PA3IMUHBIX BUJIOB JIESATEIbHOCTH;

(dopmMupoBaHUe yMEHHH OOBSCHATH M OLIEHUBATH SBJICHUS OKPYXKAIOIIEr0 MHUpa Ha OCHO-
BAHWUHY 3HAHUH MOIIBITA, OJyYEHHBIX IIPU U3YUYEHUU XUMUU;

¢dopmupoBaHue y oOy4arolMXcsd T'YMAHUCTHUECKUX OTHOLICHWH, MOHMMaHHs LEHHOCTU
XUMUYECKHUX 3HAaHUH A1 BBIPAOOTKH HKOJIOTMUYECKH 11eJIeCO00pa3HOro MOBeIeHHs B OBITY U TPY/AO-
BOH JI€ATEIBHOCTH BLENSX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOTHON Cpenbl;

pa3BUTHE MOTHBAIlMU K 00Y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHTAHHUIO
Ha OCHOBE YCBOEHHS OOIIeUeI0OBEYEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY mpodu-
JIs1 ¥ HAaIpaBJICHHOCTUAAIbHENUIIET0 00yYeHHU .



COJAEP)KAHME YYEBHOI'O ITPEJIMETA

8 knacc

IlepBOoHaYa/IbHBIE XUMHYECKUE IOHATHS

[Ipenmer xumun. Ponap XxuMuu B )kM3HU 4yenoBeka. Tena u BemecTBa. OU3NUECKUE CBOMCT-
Ba BEILECTB. ArperarHoe cocrosiHue BeiecTB. [loHsATHE 0 MeTo/aX MO3HAHUS B XUMUU. XUMUS B
cucreme HayK. YucTteieBemiectBa 1 cMecH. CriocoObl pa3fesieHus CMECeH.

ATOMBI M MOJIEKY/Ibl. XUMHYECKHUE AIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JIeMeHTOB. [Ipo-
CTBI€ U CJIO’)KHBIEBEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BelecTB. OTHOcuTeNbHAs aToMHast Macca. OTHOCUTENbHAsE MOJIeKyJsipHas Macca. Macco-
Bas JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

duznyecKkue U XMMUYECKHE SIBJICHUS. XUMHUECKas peakuus U e€ mpu3HaKku. 3aKOH coxpa-
HEHUsl MacChIBeIlecTB. XUMHUueckue ypaBHeHus. Kiaccuukanus XuMUYecKuX peakiuui (coeauHe-
HUSI, Pa3JI0KEHHS, 3aMEIIEHUsI, 0OMEHA).

XUMHYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON TMOCY/I0H, ¢ IpaBUiIaMU pabOThI B
naboparopur U nmpuéMamu obOpamieHus: ¢ JabopaTopHbIM 000PYTOBAHUEM; U3YUCHUE U OTHCAHUE
(bu3nyecKux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB; HAOMIOJEHHE (PU3NYECKUX (ILIaBJICHUE
BOCKa, TasHUE JIbJla, paCTHpPaHHUE caxapa B CTYIIKe, KUIIEHHE U KOHACHCAIUs BOJAbI) U XUMHUYECKUX
(ropeHue cBeun, MpOKAIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SBJICHUM,
HaOO/IeHNe U ONHMCAHME TNPU3HAKOB IMPOTEKAHMS XUMHUYECKHX peakiuil (pas3iioskeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasznoxkenue ruapokcuna meau(ll) nmpu Ha-
IpEeBaHMHU, B3aUMOJEHCTBUE Kelne3a ¢ pacTBopoM cosd Meau(Il)); uzyyenue crocoOoB pazieneHus
cMeceil (C MOMOIbIO MarHuTa, (UIbTPOBaHHE, BbIApUBaHHUE, NUCTUILIALUSA, Xpomarorpadus),
MIPOBEJIEHUE OYHCTKH MMOBApPEHHOM COJIM; HAaOJIO/IEHUE U ONMHUCAaHUE PE3YJIbTaTOB MPOBEACHUS OIIbI-
Ta, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHUs MAacChl; CO3JIaHUE MOJeNiell MOJIEKYN (IIapOoCTepiKHE-
BBIX).

BaxHeiilue npeacTaBuTe M HEOPraHUYeCKUX BelllecTB

Bo3nyx — cmech razon. CocraB Bo3ayxa. Kucimopoag — 31€MEHT U MPOCTOE BEUIECTBO.
HaxoxpaeHnue kucinoposa B npupoje, pusndeckue 1 XuMHU4eckue cBorcTBa (peakuuu ropeHusi). Ok-
cuabl. [Ipumenenue kuciaopona. CriocoObl MONTyUYEHUs KUCIOPOAa B J1a0OpaTOPUU M MPOMBILICH-
HocTH. Kpyrosopot kucinopona Bupupoie. O30H — auioTponHas MoauduKanus KUcaopoa.

TemnoBoil 3¢(dekT XMMHUYECKONH peakiui, TEPMOXUMHUYECKHUE YpaBHEHUS, DK30- U DHJIO-
TEpPMUYECKHE peakUuu. TOIUIMBO: Yrojb U METaH. 3arpsA3HEHUE BO3/1yXd, YCUJIECHHUE NMapHUKOBOIO
sddekTa, pa3pylIeHHe030HOBOTO CIIOSI.

Bonopon — snemeHt u npocroe BemiecTBo. Haxoxnenue Bojopoaa B npupoje, dpusnde-
CKHE U XUMUYECKHECBOMCTBA, IPUMEHEHUE, CIIOCOOBI MostydeHusi. Kuciotel u conu.

KomnuecTBo BemectBa. Mok, Mossipaast Macca. 3akoH ABoraapo. MoJisspHbIi 00bEM Ta-
30B. Pacuérel NOXMMUYECKUM YPABHEHUSIM.

®usnueckue cBoMcTBA BOJbl. Boma kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHa-
CBILLIEHHBIE PacTBOPBL. PacTBOpHMOCTH BelecTB B Boje.MaccoBas J0Jis BEIIECTBA B PaCTBOpPE. XU-
MHYECKHE CBOWMCTBaBObl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJIE U B )KU3HU yenoBeka. Kpyroso-
POT BOJIbI B IPUPO/IE.

3arpsi3HEeHUE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Knaccugukanus Heopranndeckux coenuHeHni. Oxcuapl. Kimaccudukanms okcuaos: colie-
oOpasytomue (OCHOBHBIE, KUCIOTHbIE, aM(pOTEpHbIE) U Hecoeobpa3zyronie. HomeHnknarypa okcu-
J0B (MEXIyHapOJHasi UTpUBHANIbHAS ). PU3NUECKHE U XUMHYECKHUE CBOMCTBA OKCUIOB. [lonyduenue
OKCHU/IOB.

OcHoBanus. Knaccudukanuss ocHOBaHUW: IMIETOYM W HEpAcTBOpPHMBbIE OCHOBaHWsA. Ho-
MEHKJIaTypa OCHOBaHMU (MEXKIyHapOoJHas U TpuUBUANbHAsA). DU3NUECKHUE U XUMHUYECKHE CBOMCTBA
OCHOBaHUM.

[Tosmyuenune ocHOBaHMIA.

Kucnotel. Knaccudukarus kucnot. Homenknarypa KucnoT (MeXIyHapOIHAs U TPUBUATIb-
Hast). PU3nvecKre U XUMUYECKUE CBOMCTBa KUCIOT. Psan aktuBHOCTH MeTamioB H.H.bekerosa. [1o-
Jy4EHHUE KUCIIOT.

Comu. HomeHnknaTypa comneit (MexayHapoaHas U TpuBHuaidbHas). Ousnveckne U XUMHUUe-
ckue cBorcrBacosei. [lonyyenue cosen.

I'enernueckas cBsI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COECTUHEHUI.



XUMHUYECKUN IKCIEPUMEHT: KaUE€CTBEHHOE OMPENICICHUE COJIEpKaHUsl KUCIOpoJa B BO3-
Nyxe; TOJy4YeHHe, cOoOMpaHHe, PAclO3HABaHWE M H3YYCHHUE CBOMCTB KHUCIIOPOJa; HaOIOJCHUE
B3aMMOJICICTBUS BEIECTB C KHUCIOPOJOM U YCIOBUSI BO3HUKHOBEHHS M MPEKPAIICHUS TOPEHUS
(moxapa); o3HaKOMJIeHUE ¢ 0Opa3laMu OKCHJIOB U ONKMCAHUE WX CBOWMCTB; MOJIyd€HUE, COOMpPAHUE,
pacro3HaBaHUE W WM3Y4YEHHE CBOWMCTB BOAOPOJa (FOPEHHUE); B3aUMOJCHCTBUE BOJOPOJA C OKCUIOM
meau(Il) (Bo3MOKHO MCTIONB30BaHUE BHICOMATEPHAIIOB); HAOIIOICHUE 00pa3IioB BEIIECTB KOJIMYE-
CTBOM | MOJIb; UCCleI0OBaHNEe OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTBC PA3IMYHON pacTBOPUMOCTBIO;
MIPUTOTOBJICHUE PACTBOPOB C OMpPEACNEHHON MAacCOBOM JI0JIEM PacTBOPEHHOTO BEIIECTBA; B3aMMO-
JENCTBUE BOJABI C METaUIaMH (HATpPUEM U KaybIeM) (BO3MOXHO HCIOJIb30BAaHUE BHACOMATEpHUa-
JIOB); OMpE/IeNIEHNEe PAaCTBOPOB KHUCIIOT U IIEJI0YEH C MMOMOIIBbI0 MHIUKATOPOB;UCCIIEeI0BaHE 00pa3-
OB HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB; HAOIIOJCHHEC M3MEHEHHUS OKPACKH WHJINKATO-
POB B pacTBOpax KHUCIOT U LIesoueil; uzydyeHue B3aumozenctus okcuga menu(ll) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KUCIOT ¢ METAJUIAMHU, PEAKIIUN HEUTpaTu3aliu; MOJy4YeHHE HEPACTBOPUMBIX OC-
HOBaHMM, BHITECHEHHE OJIHOTO METajuia APYTHMM M3 PACTBOPA COJIM; PEIICHHE IKCIEPUMEHTATBHBIX
3a7a4 1o temMe «BaxkHelnme Ki1acchl HEOPraHMYECKUX COCTMHEHUI.

IMepuoguveckuii 3akon u Ilepuoanyeckas cucrema XuMu4YecKux djiemeHtos JI. W.
MengeseeBa. Ctpoenne aToMoB. XMMHYeCKas CBA3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKY KJIaCCU(PUKAIIUA XUMUUECKHUX 3JIEMEHTOB. [IoHATHE O Tpynmax CXOIHBIX
2JIeMEeHTOB (IEIOYHBIE W IIEJTOYHO3EMENIbHBIE METAJUIbl, TaJIOTeHBI, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pazyroTaMpOTEPHBIC OKCUIBI M TUIPOKCH/IBI.

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux aemeHToB [[. M. Menne-
neeBa. KopoTtkomnepuoanas u jmuHHONIEpHoaHas (Gopmer [lepronnyeckoit cucTeMbl XUMUYECKUX
anemeHToB [[.1. MenneneeBa. [lepuonpl u rpynmnel. @U3HYECKHil CMBICI MOPSAIKOBOIO HOMEpA, HO-
MEpOB MIEPHO/IA U TPYIIIHI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aroMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3IEKTPOH-
HBIX 000JI09eK aTOMOB TepBbIX 20 xuMuueckux 3yeMeHToB [lepuoandeckoit cuctemsr 1. 1. Men-
neneeBa. XapakTepUCTUKAaXUMHUYECKOTO AJIEMEHTA 0 €ro mnoJiokeHnuto B Ileprnoanyueckoit cucreme
. Y. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHMS PaJnyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpymiaM u nepuojam. 3HadeHue [lepuoanueckoro 3akona u [lepuo-
JUYECKOMCUCTEMBI XMMUYECKUX AJIEMEHTOB Ul Pa3BUTHs Hayku W npakTtuku. [[. 1. MenneneeB —
YUEHBIN U IPAKJAHUH.

Xumuyeckas cBs3b. KoBasieHTHas (MOJsIpHAs U HEMOJSPHAS) CBA3b. DIIEKTPOOTPULIATEb-
HOCTbXUMUYECKUX 3JIEMEHTOB. VIOHHas CBS3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl okucieHus
MBOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3lioB BEIIECTB METAIOB U HEMETAIJIOB; B3au-
MOJICHCTBHE THAPOKCUJIA IMHKA C PACTBOPAMH KUCJIOT U LIEN0YEH; IPOBEIEHUE ONBITOB, UILIKOCT-
PUPYIOIINX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaklMil (TOpeHHe, peakiuu pasiioxKe-
HUS, COCTUHECHHUS).

MexnpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeaMeTHbIX CBSI3eM MpPHU U3YYEHUH XUMHHM B 8 KJIACCE OCYILECTBIISIETCS
4yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX MOHATUHN, TaK W MOHATUH, SBISIOUIUXCS
CUCTEMHBIMU JUISIOTJEIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHATH3,
CUHTEe3, Kiaccuukamus, nNepruoJuIHOCTh, HAOMIOICHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEpe-
HUE, MOJEIIb, IBJICHHE.

®u3nka: MaTepusi, aToM, EKTPOH, IPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIbI, PAAHOAK-
TUBHOCTH,MOJIEKYJIa, ANIEKTPUUECKUI 3apsili, BEMIECTBO, TEIO, 00bEM, arperaTHOE COCTOSHUE Bellle-
CTBa, ra3, GU3NYECKUE BEIUYUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, ComHIIe.

buonorus: porocunres, Apixanue, buocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAbl, TOPHBIE MOPOABI, MOJIE3HBIE HMCKOTIae-
MbI€, TOIUTUBO,BOJHBIE PECYPCHI.

9 kiaace
BewecTBo ¥ XUuMHYeCKas peakuus
Ilepnognueckunt 3akoH. I[lepuoguueckas cucreMa xuMudeckux siaemeHToB . M. Menne-



neeBa. CTpOEHHEATOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
TPEX MEPHUOJOB, KalMs, KAIBLUSA U UX COCIUHEHUH B COOTBETCTBHM C IIOJIOKEHHEM JJIEMEHTOB B
[Teproanueckoi cuCTeME U CTPOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBU-
CUMOCTb CBOMCTBBEILECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUIA XUMUYECKOHN CBSI3U.

Knaccugukanus 1 HOMEHK/IAaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOaHAS U TPUBH-
asnbHas). XMMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHWYeCKUX
COCIMHEHUI,T€HETHYECKAsI CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccugukanuss XMMHYECKHX PEAKIHUN 10 pa3IWYHbIM MpHU3HAKaM (M0 YUCITY M COCTaBy
YUYaCTBYIOIIMX BPEAKIIMH BEUIECTB, MO TEIIOBOMY SPQEKTY, 0 U3MEHEHHIO CTENICHEW OKHCIICHHS
XMUMHMUYECKUX AJIEMEHTOB, 110 0OpaTUMOCTH, [0 YYaCTHUIO KaTajlu3aropa). JK30- U SHAOTEPMUUYECKUE
peakuuu, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne 0 cKOpOCTH XUMHUYECKO# peakiuu. [loHsTHEe 00 0OpAaTUMBIX U HEOOPATUMBIX XU -
Mudeckuxpeakiusax. [IoHsATHEe 0 TOMOTEHHBIX U reTepOreHHbIX peakiusax. [londarue o xumMuyeckom
paBHOBecHU.DAKTOPBI, BIMSIONIME HA CKOPOCTh XUMUYECKONW PEAKIIMH U TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE PEAKLUU, JJIEKTPOHHBIM OallaHC OKHUCIUTENBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBieHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaK-
LU C UCTIOJIB30BAaHUEM METOAAdIEKTPOHHOTO OanaHca.

Teopus 3ME€KTPOIUTHYECKON TUCCOUALMU. DIEKTPOJIUTEI U HE- 3JIEKTPOIUTHI. KaTHOHBI,
AHUOHBL. MeXaHM3M JUCCOIMAIMU BEIIECTB C Pa3jIM4YHBIMA BUIAMU XUMUYECKON CBs3H. CTEneHb
muccounanuu. CuibHbIe U cadble 3JeKTPOIUTHI.

Peaknun nonHOTO OOMEHA. YCIOBHSI MPOTEKAHHs PEAKIMH MOHHOTO OOMEHa, MOJHBIC U
COKpAIllEHHbIE NOHHBIE YpaBHEHUs peakuuid. CBONCTBAa KUCIOT, OCHOBAHHWM U COJIEN B CBETE MPE.-
CTaBJIEHUU 00 AIEKTPOJUTHUYECKON aucconmanuu. KadecTBeHHbIe peaknnu Ha WOHBI. [loHsATHE O
TUIPOJIU3E COJIEH.

XHWMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOP-
TaHWYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U ayMasa), CJI0KHBIX BEIIECTB (XJIOPH-
Jla HaTpHUsl); UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3ACUCTBUS Pa3yiny-
HBIX ()aKTOPOB; UCCIIEOBAHHUE IEKTPOMPOBOJIHOCTA PACTBOPOB BEIIECTB, IpoIiecca AUCCOLUAIIUN
KHCJIOT, IIeJioued U coJiel (BO3MOXHO HCIOJb30BAaHUE BHUAEOMATEpPUANIOB); MPOBEACHUE OIBITOB,
WUTFOCTPHUPYIOITUX TTPU3HAKK MPOTEKaHUS peaKIrii HOHHOTO oOMeHa (00pa3oBaHUE OCaiKa, BBIJC-
JeHue rasa, oOpa3oBaHME BOJbI); OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX PEAKIMM (TOpeHue, peakiuu pas3yIosKeHUs, COSAUHEHHs); paclo3HaBaHUE He-
OPraHMYECKUX BEILECTB C MOMONIbI0 KAYECTBEHHBIX PEAKIIMN HA MOHBI;, PEILICHUE YKCIIEPUMEHTAIIb-
HBIX 3a/a4.

HeMeTa/uuibl M MX cOeIMHEHUA

OO6mas xapakTepucThka raioreHoB. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTerle-
Hu okucieHus. CTpoeHue U GU3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XHUMUYECKUE
CBOICTBa Ha MpuMepe Xjopa (B3auMOJEUCTBUE ¢ MeTalllaMu, HEMETallJIaMH, IIeI0YaMu). XJI0po-
BosiopoA. CossiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4eHUE, NpumeHeHue. [elictBue xiopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M 4esnoBeKka. BakHelue XJI0puabl U UX HaX0KIEHHUE B PUPO/IE.

OO6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, Xa-
PaKTEpHbIE CTENIEHUOKUCIICHUSI.

Crpoenue u ¢pu3nyeckue CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJa U Ccepbl. AJIIOTPOI-
Hble MOAN(DUKAITMUKUCIOPOJia U cepbl. XMMUYECKUe cBOicTBa cepbl. CepoBOIOpPOJI, CTpOEHUE, U -
3UYECKHE U XUMHUYECKHe cBOMCTBA. OKCUABI CEphbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. Cep-
Has KUCJIOTa, (pu3nyeckre U XMMHYECKHe CBOMCTBA (0OIIMe Kak MpeICTaBUTENs Kilacca KUCIOT U
cneunpuyeckre). XuMHUYECKUe peakiuy, JexKallue B OCHOBE POMBIIIJIEHHOTO crioco0a MoTydeHus
cepHOi kucaoThl. [Ipumenenne. Cos cepHON KUCIIOTHI, KAUECTBEHHAs PEAaKIMs Ha CylIb(aT-HOH.
HaxoxxneHue cepbl U €€ COCIMHEHHUN B IpUpOJe. XUMHUUECKOE 3arps3HEHUE OKPYKAIOIIEH CPelbl
COEJIMHEHUSIMH Cephl (KUCIOTHBIE J0XKH, 3arps3HEHHE BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro mpe-
JNOTBPALICHHUS.

OO11ast xapakTepucTUKa 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaK-
TEPHBIE CTEIIEHUOKHUCIICHHUS.

A30T, pacmpocTpaHeHue B Npupoje, ¢pu3nveckue U XumMudeckue cBoictBa. Kpyrosopor
a3oTa B MpHUpoJie. AMMHAK, €ro pU3MYECKHe U XMMUYECKUE CBOWCTBA, MOJIyYCHHE U MPUMEHEHHUE.
Conn aMMOHUS, UX (PU3NUECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha



MOHBI aMMOHUS. A30THas KHCJOTa, e€ MoxydeHue, (pU3NUYecKue U XUMHUYECKHe CBOHCTBa (0oOmiue
KaK MPeJICTaBUTENs Kilacca KUCIOT ucnenudpuaeckue). Vicnonap3oBaHue HUTPATOB U COJICH aMMOHUS
B Ka4e€CTBE MHUHEPAJIBHBIX YIOOpECHUH.

XUMHUUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEH Cpellbl COSAUHEHUSMU a30Ta (KHCIOTHBIE J0XKIH,
3arps3HEHUEBO3/1yXa, TOUYBLI H BOJIOEMOB).

®ocdop, amtorponHsie Mogudukanuu (ocdopa, PpuzuUecKue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dpocdopnas kuciora, pusndeckue U XUMHUECKHE CBOWCTBA, morydeHue. Vc-
1oJib30BaHue(Poc(haToOB B KAUECTBE MUHEPATIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 31eMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHHSI aTOMOB, Xa-
paKTepHbIE CTENIEHHOKHUCIICHUSI.

VYraepoa, aIoTpONHbIE MOAU(DUKAIINK, PACIPOCTPAHEHNUE B MpUpPOAe, GU3NIECKUE U XU-
Mu4eckue cporictBa. AncopOims. Kpyrosopor yriiepona B npupoae. OKCHIbI yriaepoaa, ux husu-
YeCKHe U XMMHUYECKHECBONCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI, TIOJIy4eHHE U IPUMEHEHHUE. KO-
JIOTUYECKHE TPOOJIeMBbl, CBsI3aHHbIE ¢ OKkcuaoM yriepoaa(lV); runoresa rio6aqbHOTO MOTETICHHS
KJIMMaTa; MapHUKOBBIN 3 (eKT.

VYronpHas KuCIOTa M €€ CONM, X (U3NYECKHE M XUMHYECKHE CBOWCTBA, MOJIyYCHHE U
npuMeHeHne. KauecTBeHHast peakiusi Ha KapOoHaT-HOHEL. Vcronp30BaHne KapOOHATOB B OBITY, Me-
JMIIAHE, TPOMBIIUIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX YyIriepoja
(MeraH, 3TaH, STUJICH, alleTUJICH, STAHOJI, TJIMIEPUH, YKCYCHas KUCIoTa). X cocTaB M XUMHUYECKOe
crpoerue. [loHsATHE 0OMOIOTHYECKN BKHBIX BEIECTBAX: )KHUpaX, OCIKaX, YriIeBoJax — M UX POJIH
B )KM3HH YEJIOBEKA.

MarepuanbHOE €IMHCTBO OPraHUIECKUX U HEOPTAaHNYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usznueckue u XMMHYECKHE CBOWCTBA, MOJydeHHe U npumMeHnenue. Coenu-
HeHusl KpeMHus B nnpupoje. O0mume npeacrasieHus o6 okcuae kpeMuusi(IV) u kpemHueBoi kucio-
Te. CHIIMKATBI, UX UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BakHeline cTpouTenb-
HbIe MaTepHasibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, keyne300eToH. [IpobieMbl Ge30macHOroO MC-
MOJIb30BAHUSI CTPOUTENBHBIX MaTEPHAIOBB TIOBCETHEBHOM KU3HU.

XUMHUYECKUH SKCTIEPUMEHT: M3ydeHHne oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB CO-
JISHOM KHUCTIOTHI; MIPOBEIEHUE KAaUeCTBEHHBIX peaklUi Ha XJIOPUJI-MOHBI U HAOJIOJEHHE TPU3HAKOB
UX TMPOTEKaHUs; OMBITHI, OTpa)karolue Gu3nyecKue U XMMHUYECKHE CBOMCTBA rajOreHoOB M MX CO-
eaMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB); O3HAKOMJICHUE C 00pa3iaMu XJIOPHUIOB
(rajoreHu10B); 03HaKOMJIEHHE C 0Opa3amMu cepbl U €€ CoOeTMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB); HAOMIOJEHNE Mpolecca OOyrIMBaHUsS caxapa MOJ JeHCTBHEM KOHIIEHTPUPO-
BAHHOM CEpPHOM KUCJIOTHI; U3yYCHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, IPOBE-
JICHHE KaueCTBEHHOM peakiiu Ha Cylb(aT-uoH U HaOII0JeHNEe MPU3HaKa e€ MPOTeKaHHs; 03HAKOM-
JeHue ¢ pU3NYeCKUMU CBOMCTBaMU a30Ta, Gocdopa u ux coennHEeHUHN (BOZMOKHO HCIOIb30BaHHE
BHJICOMAaTepHasIoB), 0Opa3iaMu a30THBIX U (OCHOPHBIX YI0OpEHUH; MoJydeHue, cooupaHue, pac-
MO3HABAaHUE U U3YyYCHHE CBOMCTB aMMHaKa; MPOBEICHUE KAueCTBEHHBIX PEAKIUil HA HOH aMMOHHUS
u Qochar-uoH U HU3y4YeHHE MPU3HAKOB HMX MPOTEKAHHUS, B3aUMOJICHCTBUE KOHIECHTPUPOBAHHOM
a30THOM KHUCIIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAaHUE BHJICOMATEPHANIOB); M3YUYCHHE MOjEJei
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJICOPOINH
PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM MPOTUBOTa3a; MOIydeHue, CoOu-
paHue, pacro3HaBaHUE U W3YUYEHHE CBOWCTB YIJIEKUCIIOrO rasa; MpoBEACHHE KaYeCTBEHHBIX peak-
Uil Ha KapOOHAT- U CUJIMKAT-UOHBI U M3YYEHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C TpO-
IOYKLIMEH CHWJIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTANbHBIX 3aj1ad 1o Teme «Bax-
HelIne HeMeTauIbl U UX COSTUHEHUSY.

MeTaJlibl M X COeAUHEHMS

OO1m1ast xapaKTepuCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX IOJIOKE-
Hus B Ilepuonnyeckoil cucreme xumuueckux snneMmeHToB J[. M. MenneneeBa u CTpO€HUs aTOMOB.
Crpoenne MeranioB. Metajuinyeckas CBsI3b U METaJUIMUYECKash KpHCTAIJIMUecKas: pemeérka. DJek-
TPOXUMUYECKUN pATHANPSDKEHUN MeTayuioB. PU3NUECKUe U XUMUYECKUe CBOMCTBa MeTayuoB. O6-
1€ CIOCOOBI MOJTydeHus: MeTaioB. [IoHsATHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Koppo3uu. CrjiaBsl (CTajb,UyryH, AIOPATIOMUHUN, OpPOH3a) U UX MPUMEHEHHUE B OBITY U MPO-
MBIIIUIEHHOCTH.

[lenounsle MeTabl: MookeHne B [lepuonuyeckoil cucreMe XMMHUYECKUX 31eMeHToB /1.
N. Menzeneesa; CTpoeHUE UX aTOMOB; HaXOKJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOM-
cTBa (Ha mpuMepe HaTpus ukamusi). OKCUIBl U TUIPOKCUABI HATpUsS U Kanus. [IpuMeHeHue menoy-



HBIX METAJUIOB U UX COEIUHEHUH.

[Ieno4yHO3eMeENbHBIE METAJUIBI MArHUM M KalbLUi: nosoxeHue B [lepuoandeckoi cucre-
Me xuMuudeckuxanemeHToB . M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaX0XKAeHUE B ipupoae. Pu-
3UUYECKHE U XMMUYECKHUECBOMCTBA MarHus U Kanbliusg. BaxuHeiine coeanHeHus KaabLus (OKCUZ,
TUAPOKCHU, COJHN). JKECTKOCTH BOJIBI M CIOCOOBI €€ yCTpaHEHUSI.

Amomununii: nosoxenue B [lepuoanueckoit cucreme xumudeckux snementoB 1. Y. Men-
JiefieeBa; CTPOEHUE aTOMa; HaxoKJAeHue B npupojae. duznueckue U XMMHUYECKHUE CBOMCTBA alIIOMU-
HUS. AM(DOTEPHBIECBOKWCTBA OKCUA U THAPOKCH/IA ATFOMHHUS.

Keneso: nonoxenue B Ilepuonnueckoi cucreme xumudeckux auiemeHTos . M. Menne-
JieeBa; CTPOCHHUE aTOMa; HaxokJaeHue B mpupoje. dusnueckue u XMMHUYECKUE CBOICTBA Xkelesa.
Oxkcunpl, runpokcusl U commkenesa(ll) u xeneza(lll), ux cocras, CBOMCTBA U TOJIyUYCHHUE.

XUMHUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3llaMy METAJUIOB M CIUIABOB, MX (DU3U-
YECKUMH CBOWCTBAaMU; U3yUEHHUE PE3YyIbTAaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIIOJIb30BAHUE BU-
JleoMaTepraioB), 0COOCHHOCTEN B3aMMOJIEHUCTBUS OKCHUJA KaJbLUs U HATPUS C BOJOW (BO3MOYKHO
HCI0JIb30BAHNE BUJIEOMATEPHAIIOB); UCCIIEOBAaHUE CBOMCTB KECTKOM BOJIbI; IIPOIIECCa TOPEHUS HKe-
Je3a B KMCJIOpo/ie (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPUAIOB); IPU3HAKOB IPOTEKAHUS KauecT-
BEHHBIX PEAKIMU HA WMOHBI (MarHus, Kajlblus, aTlOMUHHS, UHKA, xene3a(ll) u xenesa(Ill), me-
mu(1l)); nabmroneHne U omucaHue MPOLIECCOB OKPAIIMBAHMS IJIAMEHHM MOHAMU HATpHs, KaJusd U
KaJbplusl (BO3MOYKHO HCIIOJIb30BAHME BUJEOMATEPHUATIOB); HCCIIEIOBAaHUE aM(pOTEPHBIX CBONCTB
TUIPOKCUIA ATIOMUHHS U THIPOKCHJIA IIMHKA; pPElIeHHe SKCIIEPUMEHTaIbHBIX 3a7a4 110 TeMe
«BaxHenmume MeTajuibl U UX COCTUHEHUS.

XuMHus 1 OKpYKaouas cpeaa

HogBeie maTepuansl u TexHojoruu. BemecTBa n MaTepuasnbl B MOBCEAHEBHON KU3HU YeJO-
BeKka. XUMHS U 3/10poBbe. be3onacHoe Hcnonb30BaHue BEIIECTB M XMMHUYECKUX PEaKIuil B ObITY.
[lepBas momols NpU XUMHUYECKUX 0XOrax U oTpaBieHUsIX. OCHOBBI HKOJIOTUYECKON TPaMOTHOCTH.
XUMHYecKoe 3arps3HeHHNe OKpyKarollel cpenbl (mpeenbHas JoMyCTUMAasi KOHLIEHTPAlHs BEIeCTB
— ITJIK). Pons XuMuu B pEIIeHUHAIKOJIOTHIECKUX MTPOOIIEM.

[IpupoaHble UCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBINA Ta3, HE(TH), MPOIYKTH MX
nepepaboTKH, UXPOJIb B OBITY M MPOMBIIIIICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE 00paslloB MaTepuaioB (CTEKIO, CIJIaBbl METaJJIOB,
MOJIMMEPHBIEMATEPHATIBI ).

Me:knpeamMeTHble CBSI3U

Peanu3anus MeXnpeaMeTHbIX CBS3€M MPU M3YYEHUM XUMHUU B 9 Kilacce OCyLIECTBISETCA
4yepe3 UCMOJIb30BAaHUE KaK OOLIUX €CTeCTBEHHO-HAYUHBIX MOHSTUN, TaK M MOHATUHN, SBISIOIIUXCS
CUCTEMHBIMU JUISOTACIBbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOr O IMKJIa. Peanu3anus Mexnpeamer-
HBIX CBfI3€H MpU U3y4YEHUU XMMHUHU B 9 Kilacce OCYLIECTBISETCS uepe3 UCIOJb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK UIOHATUN, SBISIOIIMXCA CUCTEMHBIMU JUISI OTAEIIBHBIX MPEN-
METOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: HAYYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, Kiaccuukamus, NepruoJuIHOCTb, HAOMIOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEpe-
HUE, MOJIEJIb,ABJIEHUE, TAPHUKOBBINA 3 (HEKT, TEXHOJIOTHS, MaTepUabl.

®u3nka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAaJHOAK-
TUBHOCTh, MOJICKYJIA, DJIEKTPUUYECKUI 3apsiji, TPOBOAHUKH, OTYIPOBOIHUKH, AUIIEKTPUKH, (HOTO-
AJIEMEHT, BEIIECTBO,TENI0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTD,
KpHUCTaJNIM4ecKasi peméTka, CIulaBbl, (pU3MUYECKHE BEJIWYMHBI, SIUHUIIBI U3MEPEHHs, KOCMUYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, abixaHue, Ouocdepa, dKOCHCTeMa, MUHEpAlbHbIE YI0OpeHMUs,
MHUKPO3JIEMEHTBI,MaKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocpepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOIAe-
MBI€E, TOTUIMBO,BOIHBIE PECYPCHI.



ININIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3ydyenne xumuu B 8-9 Kiaccax HampaBleHO HA JOCTHKEHHE OOy4JarONIMMUCS JTUYHOCT-
HBIX, METAMPEMETHBIXH IPEIMETHBIX PE3YJIbTATOB OCBOCHHUS yIEOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHUs JTOCTH-
raroTcs B X0JIe 00yUeHUs] XUMHUH B €MHCTBE YIeOHON U BOCTIMTATEIHHOU JiesiTebHOCTH OpraHu3a-
MM B COOTBETCTBHUHM C TPATUIIMOHHBIMH POCCHHUCKAMH COIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH TIOBEICHHUS U CIIO-
COOCTBYIOT MpoIIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSN COIMATTU3AIUHN O0yIArOIIHXCS.

JIM9HOCTHBIE PE3yJbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHUCIIC B YACTH:

IlaTpuoTHYECKOr0 BOCIUTAHUS

1)  IIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M Ha-
YYHOMY HACJICIUI0, TOHUMaHUS 3HAYCHUS XMMHYECKOH HAYKH B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpMaIHel 0 MepeaoBhIX JOCTHKCHUSIX U OTKPBITHIX MU-
POBOI M OTCUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U
o0l11ecTBa;

I'paxknaHcKoOro BOCIUTAHUSA

2)  TIpeICTaBJICHHS O COIMATBHBIX HOPMax M MPaBHJIAX MEKINIHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHHKAaTHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO TIOJIC3HOW, y4eOHO-
HCCIIeIOBATEIILCKOM, TBOPYSCKOW M JIPYrMX BHJAX JIEATSIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3zHOI
COBMECTHOH JEATEIHLHOCTH TPH BBITTOJIHEHUU yJIeOHBIX, TTO3HABATEIIBHBIX 33]1a4, BBHITIOJIHEHUU XU -
MHYECKUX IKCIEPUMEHTOB, CO3JIaHUHM YUEOHBIX IMPOCKTOB, CTPEMJICHHS K B3aHMMOIIOHHMAHUIO U
B3aMMOITOMOIITH B TIPOTIECCE ITOM YUEeOHOU JeSATeIbHOCTH; TOTOBHOCTH OIICHUBATH CBOE IMOBEICHHE
M TIOCTYIIKH CBOWMIX TOBAPHIIECH C TIO3WIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHUS
MTOCJIEACTBUIM NOCTYIIKOB;

LleHHOCTH HAYYHOT0 MO3HAHMS

3)  MHMPOBO33PEHUYECKUX MPEACTABICHHI O BEIIECTBE U XMMUUYECKON pEeaKklMH, COOTBET-
CTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIIIONIMX OCHOBY JUISi IMMOHHUMAaHUS
CYIIHOCTH HAyYHOW KapTHHBI MHpA; MPEICTABICHHIA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MIPHUPOIBI, B3AUMOCBSI3SX YeJI0BEKa C TPUPOJTHON CPENIOi, O POJTM XUMHUH B MO3HAHUH 3TUX 3aKOHO-
MEpPHOCTEM;

4)  TO3HaBaTEIILHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJy4YE€HHE HOBBIX 3HAHWH 10 XHMHH,
HEOOXOIUMBIX JUTIOOBICHEHHSI HAOIOAaeMBIX IPOLIECCOB U SIBJIICHUIA,

5)  mo3HaBaTEeNbHOU, MHPOPMAIMOHHOW U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIC HABbI-
KOB CaMOCTOSTEJBHOW pabOThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPATYypOM, MOCTYIHBIMHU
TEXHUYCCKUMUCPEACTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYCHHIO M TO3HAHHIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHO-
CTH K CaM000Opa30BaHHUIO, IPOCKTHOM U UCCIIEIOBATEILCKOM JCITEIBHOCTH, K OCO3HAHHOMY BBIOODY
HATIPABJICHHOCTU ¥ YPOBHS O0Y4EHUS B TAJIbHEHIIIEM;

®opMHUPOBAHUS KYJIbTYPHI 310POBbS

7)  0co3HaAHHUS IICHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, yC-
TAHOBKH Ha 3JIOPOBBIN 00pa3 >KM3HH, OCO3HAHMS TOCIICACTBUNA M HETPHITUS BPEIAHBIX MPUBBIYCK
(ynoTpebiieHus: alnKoroJisi, HApKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOIIIOJICHUS TIpaBuUil Oe3omac-
HOCTH MPH 00paIlieHN CXUMHUYECKUMHU BEIIECTBAMU B OBITY U pEalIbHOM JKU3HH,

Tpyaosoro Bocnuranus

8)  umHTepeca K MPAaKTHUYECKOMY M3Y4YeHHIO MpodeccHil U TpyAa pa3IuvHOro poja, yBa-
KEHUe K TPYAy U pe3ylbTaTaM TPYIOBOU NEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPUMEHEHUS
MPEeIMETHBIX 3HAHUI 10 XMMHUH,0CO3HAHHOTO BHIOOpA MHAMBHUAYATbHON TPAEKTOPHUH MPOIOKEHUS
o0pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX UHTEPECOB U CIMIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HUHTEpPE-
COB M TOTPEOHOCTEH; yCIeurHoi MpodecCHOHANBHON AeATEeIbHOCTH M Pa3BUTHS HEOOXOAUMBIX
YMEHHUIi; TOTOBHOCTH aJalITHPOBATHCS B TPO(HECCHOHATLHOU Cpejie;

JKO0JI0TrH4eCKOr0 BOCIIMTAHUS

9)  DKOJIOTHMYECKHU 1IeTIECO0OpPA3HOTO OTHOIICHHS K MPUPOJE KaK UCTOYHHKY >KU3HH Ha
3emiie, OCHOBE €€ CYIIeCTBOBaHH S, TOHUMaHUs IIEHHOCTH 3JI0POBOTO U 0€30MacHOro 00pasa KU3HU,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY M MCUXHYECKOMY 3I0POBBIO, OCO3HA-
HUS [ICHHOCTH COOIOICHUATIPABUI O€301MacHOTO MOBEACHUS MpH paboTe C BEIIECTBAMH, a TAKXKE B
CUTYAIUSIX, YTPOXKAIOLIUX 3I0POBBIOH JKU3HH JIIOJICH;



10) cmocoOGHOCTH MPUMEHSATH 3HAHUS, TOTydaeMble MPU U3YYEHUN XUMUH, IS PELICHUS
3a7a4, CBSI3aHHBIX C OKPYKAKOWIEH MPUPOJHON CPEAOU, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOW KYJIb-
TYpBbI, OCO3HAHUS ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel MX pelIeHUs MOoCpe-
CTBOM METOJIOB XMUHU;

11) 9KOJOrMYECKOro MBILUIEHUS, YMEHUS PYKOBOJICTBOBATbCA UM B I103HABATEIbHOM,
KOMMYHUKAaTUBHOM UCOLIMAIIBHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX PE3yabTaTOB BBIICIAIOT 3HAYUMBIE 11 (GOPMUPOBAHUS MU-
POBO33peHMs OOIIEHAayYHbIE MOHATUS (3aKOH, TEOpHUs, NPUHLMUII, TUIOTE3a, (akT, CUCTEMa, IPO-
LIECC, DKCIIEPUMEHT U JIp.),KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIpeIMETax 1
MIO3BOJISIFOT Ha OCHOBE 3HAHWM M3 3THUX MPEIMETOB (OPMHUPOBATH MPEACTABIECHUE O LIETOCTHOM Ha-
YYHOUW KapTHHE MUpPA, ¥ YHHUBEpCAJbHBbIC y4eOHBIC NCWCTBUS (IIO3HABATEIbHbIC, KOMMYHHKATHB-
Hbl€, PETyISTUBHBIE), KOTOPbIE 00ECIEeUnBaOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU AESATENbHOCTH.

MetanpeaMeTHble pe3yabTaThl OCBOEHUSI 00pa30BaTENIbHON MPOrpaMMbl IO XUMUHU OTpa-
KAIOT OBJIaJICHUEYHUBEPCATbHBIMU 1T03HABATEIbHBIMU AEUCTBUSIMU, B TOM YHCIIE:

Ba3oBbIMH JIOTHYECKUMU AeiiCTBUSIMU

1)  yMeHHMeM HCIO0JIb30BAaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHWU 3HAHUM:
PacKphIBaTh CMBICT XUMUYECKUX TMOHSATHHA (BBIIEIATh WX XapaKTEpHBIC NMPU3HAKH, YCTAHABIMBATH
B3aMMOCBSI3b C JPYTUMH NOHSATHUSIMHE), UCTIOJIB30BaTh MOHATHUS I OOBSCHEHUS OTACTBHBIX (PAKTOB
U SIBJICHUI; BEIONPATh OCHOBAHUSU KPUTEPUH JUIS KIACCU(PUKAIIUN XUMHUYECKIX BEIIECTB U XUMHU-
YEeCKUX PEaKIIMil; yCTaHaBIMBATh MPUUMHHO- CJIEICTBEHHBIE CBSA3M MEXAYy OObEKTaMHU H3YyUEHUS,
CTPOUTH JIOTUYECKUE PACCYKJEeHUS (MHAYKTUBHBIE, 1€yKTUBHbIE, IO aHAJIOTUH); JIENaTh BHIBOJbI U
3aKIIIOUEHUS;

2)  yMEHHEM NPHUMEHATh B IpPOLECCe MO3HAHUA MOHATHS (IPEIMETHbIE U METalpeaMeT-
HbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MCIOJIb3yeMble B XHMHUHU, PEOOPa30BLIBATH IMIUPOKO
IIPUMEHSEMbIE BXUMHUM MOJIENIbHBIE IIPEJCTABICHUS — XUMHUYECKUI 3HAK (CUMBOJ JIEMEHTA), XU-
Muyeckas (popMysa U ypaBHEHHE XUMUYECKON peaKMi — IPU PELIEHUH y4eOHO-IT03HAaBATEIbHBIX
3aja4; ¢ y4€TOM 3THX MOJEJbHBIX MPEICTABICHUI BBISABIATh U XapaKTE€PU30BaTh CYLIECTBEHHBIE
IIPU3HAKY U3y4aeMbIX 0OBEKTOB

— XUMHMUYECKUX BELIECTB M XMMHUYECKMX DPEaKLUH; BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IPUYMHHO- CJICICTBEHHbBIE CBSI3U M NMPOTUBOPEUMS B M3Y4aeMbIX Mpolleccax U sBICHUAX; Mpeia-
raTb KpUTEPUH Ul BBISBJICHUS TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUYMIA; CAMOCTOSITEIbHO BbIOH-
patb criocoO pemieHus: ydyeOHOH 3agauu (CpaBHUBATh HECKOJIbKO BApHAHTOB PELICHHUs, BHIOMPATh
HaunboJIee MOAXOAIUN C yYETOM CAaMOCTOSITENIBHO BbI/IETIEHHBIX KPUTEPUEB);

Ba3zoBbIMH HcciI1e10BATEILCKHMU AeHCTBUAMHU

3)  yMeHMEM HCIMOJIb30BaTh IOCTABJIEHHBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HA-
HUS, a TAK)KE B KAYECTBE OCHOBBI 1151 (POPMUPOBAHMSI TUIIOTE3BI 110 MPOBEPKE MPABUIILHOCTH BBICKA-
3bIBAEMBbIX CY)KJICHHIA;

4)  npuoOpeTeHHE ONIbITa O IUIAHUPOBAHMIO, OPraHU3allUU U IPOBEACHUIO yUEHUYE-
CKUX 3KCHEPUMEHTOB: YMEHHE HAOJI0AaTh 32 XOJIOM IpOLEecca, CaMOCTOSTENbHO MPOTHO3UPOBAThH
ero pes3yibTar, GOpMyaupoBaTh 0OOOIIEHUS U BBIBOBI IO pe3yiabTaTaM MPOBEIEHHOIO ONbITA, UC-
CJIeZIOBaHUS, COCTABJIATh OTUET O MPOJIeIaHHOM paboTe;

PadoToii ¢ undpopmanmei

5)  yMmeHueM BbIOMpPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX
BUJIOB M (POPMIIPE/ICTABIICHUS, TOTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (Hay4HO-TIOMYJIsIpHAs JTUTepa-
Typa XUMHUYECKOTO CO/IepKaHMs, CIIpaBOYHbIE [T0COOUs, pecypchl MIHTepHeTa); KPUTUUYECKU OLICHHU-
BaTh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO MH(OPMAIHIO;

6)  yMEeHHMEM NPUMEHSTh Pa3IHMYHbIe METOJBI U 3alpOChl IPU MOUCKE U 0TOOpe MHDOP-
MAaIH U COOTBETCTBYIOLINX JAHHBIX, HEOOXOIUMBIX JUIsl BHITIOJIHEHUS yU€OHBIX U MT03HABATEIbHBIX
3aja4y OMNpeNIeNIEHHOIO THIA; MPUOOpETEeHHE OMNbITa B OOJACTH MCIOJIB30BaHUA MH(POPMALMOHHO-
KOMMYHHUKAaTUBHBIXTEXHOJIOTUH, OBJIa/IeHUE KyJAbTYPOH aKTHBHOTO MCIIOJIb30BAHUS PA3IUYHBIX I10-
HCKOBBIX CHUCTEM; CaMOCTOSTEIBHO BHIOMPATh ONTUMAIBbHYIO (POpPMY MpencTaBlIeHUs] HHPOPMALIIH
U WJUTIOCTPUPOBATh PEIIaeMble 3aJjauyll HECIOKHBIMU CXEMaMH, AUarpaMMamMi, ApYruMu GopMaMu
rpaduKu 1 UX KOMOMHAIMSIMU;

7)  yMEHHEM HCIOJIb30BaTh U aHAIM3MPOBATH B Ipoliecce YUeOHOW M MCCIeI0BaTElb-
CKOW JEATeNbHOCTH HH(OPMALIUIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEILCKOTO XO3SHCTBA U TpaHC-



IIOpPTa Ha COCTOSIHUE OKPYKAIOLIEH IIPUPOJHOU CPEMBL;

YHuBepcalibHBIMH KOMMYHUKATUBHBIMY JeHCTBUSIMU

8)  yMeHHeM 3a/aBaTh BOIPOCH (B XOJ€ IUANOra W/WIN ITUCKYCCHH) IO CYIIECTBY 00-
CYXIaeMOU TeMbI,POPMYITHPOBATH CBOH MPEIOKECHUS OTHOCUTEIHHO BBITIOJHEHUS TPEI0KEHHOM
3a7a4H;

9)  mpuoOpeTeHUe OIbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOJHEHHUS XUMUYECKOTO IKCIIE-
pumeHTa (71a00pPaTOPHOTO OMbITa, JabOpaTOPHOW PabOTHI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4e0HOTO MPOEKTa);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHMKAMU IO3HABATEIHHOM U HCCIENO0-
BaTEJIHCKOU JCATEIHLHOCTH TIPH PEIICHUH BO3HHUKAIOIIMX IIPOOJIeM Ha OCHOBE yuéTa 00X UHTEpE-
COB M COTrJIacOBaHUs MO3ULUN (00CYX1eHUs, 0OMEH MHEHUSIMH, «MO3IOBbIE IITYPMbI», KOOpAUHA-
LIUSI COBMECTHBIX JICHCTBUM, ONIPEACIICHUE KPUTEPUEB IO OLICHKE KaueCTBa BHITIOJHEHHOU pabOThI U
p.);

YHuBepcaabHbIMH PEryJsiTUBHBIMU JeHCTBUSIMH

11) ymeHHeEM CaMOCTOSATENBHO ONPENECTATh LEIU JIEATEIbHOCTH, IUIAHUPOBAaTh, OCYIIE-
CTBJISITh, KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO ACSITEIBHOCTD, BEIOMPATH
HauOosiee 3PpGeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX M TO3HABATENBHBIX 3a7a4, CaMOCTOATEIHLHO
COCTaBJISITh WK KOPPEKTUPOBATH MPEIOKECHHBIN AJITOPUTM JCUCTBUI TTPU BHITIOJIHEHUH 3aIaHUH C
y4E€TOM TIOJIYUE€HUSI HOBBIX 3HAHUN 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUAX; OICHUBATh
COOTBETCTBHUE MOJTYYEHHOTOPE3YJIbTaTa 3asBJICHHOM 1EMH;

12) ymMeHHeM HCHOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBHUH 3a-
JTAHUI.

NPEIMETHBIE PE3YJIbTATBI

8 kaace

[IpenmeTHble pe3yapTaThl OTPaKAIOT CHOPMHUPOBAHHOCTH y OOy4arOIIMXCSA CIEAYIOIIHUX
YMEHHII:

1)  packpvieamv cmblci OCHOBHBIX XMMHYECKHX IOHSATHI: aTOM, MOJIEKYJA, XUMHUYe-
CKHI1 2JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH (OAHOPOAHAS M HEOJHOPOAHAs), Ba-
JIEHTHOCTb, OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISAP-
Has Macca, MaccoBasl J0JI1 XUMUYECKOTO AJIEMEHTa B COEUHEHUU, MOJIAPHBIN 00bEM, OKCHJ, KH-
CJIOTa, OCHOBAHME, COJIb, DJICKTPOOTPUUATEIBHOCTD, CTENEHb OKHUCICHMS, XMMHMYECKas pEeakius,
KJaccu(UKaus peakluil: peakliuu COCIUHEHUS, PeaklMK pa3jioKeHUs, Peakluu 3aMeleH s, pe-
aKIK 0OMEeHa, 3K30- U SHJIOTEPMHUUYECKHE PEAKIIUU; TEIIOBOM A3PPEKT peakiuu; po aroma, JeK-
TPOHHBIN CJION aTOMa, aTOMHas OpOUTallb, paJnyC aroma, XMMHUYECKasl CBS3b, MOJIAPHAs U HEIO-
JISIpHAsi KOBAJICHTHAS CBSA3b, HOHHAA CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBasl 10JIsI BEILIECTBA
(mpoLieHTHAs KOHLIEHTPALKs) B PACTBOPE;

2)  unmocmpupoéams B3aUMOCBA3b OCHOBHBIX XMMHMUYECKMX HNOHATUH (cM. 1. 1) u npu-
MEHSATb T NOHATHUANPHU ONMCAHUU BEILECTB U UX IPEBPALLCHU;

3)  ucnonv3zosamv XUMUUYECKYIO CUMBOJIUKY /ISl COCTaBJIEHUS ()OPMYIT BEILIECTB U ypaB-
HEHUN XUMUYECKUXPEAKLIUI;

4)  onpedensimb BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX; CTEIEHb
OKHCJICHHsSI 3JIEMEHTOB B OMHApHBIX COECJMHEHUSX; MPUHAAJIECKHOCTh BEILECTB K ONPEAEIEHHOMY
KJIaccy COeIMHEHHH noopMyiiaM; BU XUMHUECKO CBsI3U (KOBaJIEHTHAsi U HOHHAsI) B HEOpraHuye-
CKHUX COCIMHECHUSAX;

5)  packpvisams cmvica Ilepuonndeckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBaTh
[IOHUMAHHE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX JJIEMEHTOB OT UX IIOJIOKCHHS B
Ilepuoanueckoil cUCTEME; 3aKOHOB COXPAHEHHUS MacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YEHHs, 3aKOHa ABOTaJpo; ONHUCHIBATh U XapaKTepU30BaTh TAaOIUYHYIO (opMy
[lepuoanyeckoit cucTeMbl XMMUYECKUX 3JIEMEHTOB: Pa3fiMuaTh MOHATHS «riaBHas noarpymnmna (A-
rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u 60JblINe TEPUOJIBI; COOTHOCUTH 0003HA-
YEHUs1, KOTOPbIe UMEIOTCS B Ta0InIe

«Ilepuognyeckas cucrema XuMuueckux ieMeHToB /[[. 1. MenzeneeBa» ¢ 4UCIOBBIMU Xa-
PaAKTEepUCTUKAMH CTPOEHHS] aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, olIiee Yucio
JIEKTPOHOB U PACHPEICIEHUE UX 10 AIEKTPOHHBIM CIIOSIM);

6)  kraccuguyuposamv XUMHUYECKHE HJIEMEHTHI; HEOPraHMYECKHE BEILECTBA; XMMHUYe-
CKHE peaklnu (MOYUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TeIIoBOMY 3 dekry);

7)  xapakmepuzosamu (onucviéams) oOUINE XMMUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX



KJIaCCOB, MOJATBEPKJasi ONMCaHUE MPUMEpPaMHU MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOLIUX XU-
MHYECKUX PEAKLIHIA;

8)  mpocHo3upoeamv CBONCTBA BEILECTB B 3aBUCHUMOCTH OT UX Kaue€CTBEHHOI'O COCTAaBa;
BO3MOYHOCTUIIPOTEKAHUS XUMUUYECKUX ITPEBPALLEHUI B pa3IMUHbIX YCIOBUSX;

9)  ewIuUCAIAMb OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccChl BELIECTB; Macco-
BYIO JIOJIF0O XHMHYECKOTO 3JIEMEHTa 10 (opMylie COSTUHEHHUS; MACCOBYIO JIOJIIO BEUIECTBA B PacTBO-
pe; MPOBOAUTHPACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIUU;

10) mpumensamb OCHOBHBIE OTIEPALIUU MBICIUTEIBHOMN 1EATEIbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHHUE, 0000IICHIE, CHCTEMATH3AIINIO, KIIACCU(PUKAIUIO, BRISIBIICHUE MPUIHHHO-CIICICTBCHHBIX
CBSI3€M — JUISIM3y4EeHMs] CBOMCTB BEILECTB U XMMUUECKUX PEAKIUIl; €CTECTBEHHO-HAYYHbIE METO/IbI
[I03HaHUsl — Ha0JI0/IEHUE, U3MEPEHUE, MOJICIIMPOBAHHE, SKCIIEPUMEHT (peabHbINA U MBICIIEHHBIH);

11) cneoosams npaBUiIaM NOJB30BaHUS XUMUYECKOW MOCYI0M U J1a00OPATOPHBIM 000PY-
JIOBaHHUEM, a TaKKEIpaBHJiaM OOpaleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BbI-
MIOJIHEHUIO JIAOOPATOPHBIX XMUMHMUYECKUX OMBITOB MO MOJYYEHHIO U COOMpPAaHHUIO ra3000pa3HbIX Be-
mecTB (BOJOpOJa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOM J0jeH
PacTBOPEHHOTO BEIIECTBA; MJIAHUPOBAThH U NMPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI IO pacro3HaBa-
HUIO PAacTBOPOB IIIE€JIOYEH U KHUCIOT C MOMOUIbI0 MHAUKATOPOB (JaKkMyc, GeHoJiraaert, MeTuiIo-
paHx u ap.).

9 kaacc

[IpeameTHBIE pe3yabTaThl OTpPaXalOT CHOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS CIEAYIOIINX
YMEHUM:

1)  packpvieamov cmvici OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJ1a, MOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, BAJJIEHTHOCTb, AIEKTPOOT-
pHUIIATETFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKas PEaKIus, XUMHIECKas CBs3b, TETUIOBOU ekt
peaKIMK, MOJIb, MOJISIPHBIN OOBEM, PACTBOP; AJICKTPOJIUTHI, HEIIEKTPOIHUTHI, IICKTPOTUTHICCKAS
JUCCOITHAITNS, PEaKIIMK MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMbIEC PEAKIIUH, OKUCIHTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTEIh, BOCCTAHOBHU-
TeJb, OKUCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIHUs, aM(POTEPHOCTh, XUMHYECKasi CBs3h (KOBAJICHT-
Has, MOHHAs, METaJUTMYeCKas ), KpUCTAJUTMIecKas peniéTka, KOppo3usi METAIIOB, CIIaBbl; CKOPOCTh
XUMUYECKOHN peakiuu, mpeaenbHo aomycrumas konuentpanus (I1J1K) Bemectsa;

2) ULTIOCMPUPOBAMsb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (cM. 1. 1) U mpu-
MEHSITh 3TH MOHITUANIPU ONMCAHUU BEILIECTB U UX MPEBPAICHUI;

3) UCNONb306aMb XUMUUYECKYIO CUMBOJIUKY JUISI COCTaBJICHHS (POPMYJT BEIIECTB U YPaB-
HEHUH XUMUYECKUXPEAKIIUIA;

4) onpedensimeb BAaJCHTHOCTh U CTEIICHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCIIH-
HEHMSX Pa3JIMYHOrO COCTaBa; MPUHAICAKHOCTh BEUIECTB K ONPEACIEHHOMY KI1acCy COCAMHEHU 0
dhopmynam; BUI XUMHYECKOW CBS3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKAs) B HEOPTaHUYECKUX CO -
€IMHEHUSX; 3aps] HOHA 10 XUMHUYecKor (opMyse; XapakTep cpelibl B BOJHBIX pacTBOpax Heopra-
HUYECKUX COCTUHEHMH, TUIT KPUCTAIUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

S)  packpwvisame cmuicn Ilepuonnueckoro 3akoHa J[. M. MenneneeBa U JEMOHCTPUPO-
BaTh €ro MOHUMAaHUE:OMKICHIBATh U XapaKTepu30BaTh TabnuuyHyo Gopmy llepuoanueckoit cuctemsl
XMUMHYECKUX AJIEMEHTOB: pa3jinuaTh MOHATHS «TJIaBHAs moArpymnmna (A-rpymmna)» u «mo0ouHas moj-
rpynmna (b-rpymmna)y, Manble U 60JbLINE MEPHObl; COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
MEePUOIUIECKON TabIuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX dJie-
MEHTOB (COcTaB M 3apsij siapa, oOlee YHCIO AIEKTPOHOB M PACIpe/ieieHHe X MO AIIEKTPOHHBIM
CII0SIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
npezAenax MajablX IEPUOJIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;

6) Kiaccuguyuposams XUMUYECKHE SJIEMEHTHI; HEOPraHMUECKHEe BEIECTBA; XUMUYE-
CKHE peakIuy (TOYNCIy U COCTaBy Y4aCTBYIOIINX B PEAKIIMH BEIIECTB, MO TeMIoBoMY dddexTy, mo
W3MEHEHUIO CTENEHEeH OKUCIECHUS] XUMHUYECKUX PJIEMEHTOB);

7)  xapaxmepu3zosamsv (ONUCHIBaTh) OOIIME M CHEIU(PHUECKHE XUMUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPXKAAsl OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U HMOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHA;

8) cocmaensams yPpaBHEHHS DJIEKTPOIUTHUECKON TUCCOLMALMU KUCIIOT, MIEI04Yel U Cco-
Tieil; TONHBIE M COKpAIlIEHHBIE YpaBHEHUS PEaKIMii MOHHOTO OOMEHa; ypaBHEHHs peakiuid, MOI-
TBEPXKJAIOUIUX CYIIECTBOBAHME T€HETUUECKOM CBSA3M MEXK/IY BEIIECTBAMU PA3IUYHBIX KJIACCOB;

9)  packpvieamov cyuHoCmb OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEACTBOM



COCTaBIICHUSAICKTPOHHOTO OallaHCa dTUX PEaKIIHiA,

10) npocno3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUSIXUMUUYECKUX MTPEBPAIICHUI B PA3IUUYHbBIX YCIOBUSAX;

11) eviuucaAmMs OTHOCUTENBHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEILECTB; MaccCo-
BYIO JIOJIFO XMUMHYECKOT0 JIEMEHTA 10 (opMyJie COSTUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBO-
pe€; MPOBOAUTHPACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUU;

12) crnedosams mpaBuIIaM MOJIB30BAHUS XUMUYECKON MOCYI0H U J1abOpaTOpHBIM 000pY-
JIOBAHUEM, a TAKKEMPaBHJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU T10 BbI-
MIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB 1O TOMYYCHHIO W COOMPAHUIO Ta3000pa3HbIX BEHIECTB
(aMMMaKka M yTJIEKUCIIOro rasa);

13) nposodums peakuyu, MOATBEPKIAIONINE KAUeCTBEHHBIM COCTAB Pa3IMYHbBIX BE-
IIECTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OpOMU/I-, HOUI-, KapOOHAaT-, pocdar-, CUIUKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHWSI U HOHBI H3YYCHHBIX METAJJIOB, IPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUXBEIIECTB;
npuMeHsmb OCHOBHBIE OTIEPAIIMHM MBICIIUTEIBHON NEATEIbHOCTH — aHalu3 U CUHTE3, CPAaBHEHUE,
0000111eHIEe, CHCTEMATHU3AIUIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — I U3YYCHUS
CBOMCTB BEIECTB U XMMHUUYECKHX PEAKIUI; €CTECTBEHHO-HAyUYHbIE METO/IbI MMO3HAHUS — HaOIt01e-
HUE, U3MEPEHHE,MOJISTTUPOBAHNE, IKCTIEPUMEHT (PEATbHBIN U MBICJICHHBIN )
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Paznen 1. IleppoHavya/ibHbIe XUMHYECKHE MOHSATHS

1.1. | Xumusi — BaxkHas1 00J1aCTh ecTe-
CTBO3HAHUS U MPAKTHYECKON
JIeITeJbHOCTH YeI0BeKa

PackpbIBaTh CMBICI H3Y4aeMbIX TOHATU;

PackpsIBaTh poJIb XUMHUH B IPUPOJIC M )KU3HU YeTIOBEKa, e CBA3b C APYTHMMH HayKaMH;
Pa3nnuarek YMCThHIE BENIECTBA U CMECH; OJHOPOJHbIC H HEOJHOPOAHEIE cMecH; Pasnn -
4aTh QU3NYECKHE U XUMHYCCKUE SIBICHMUS;

OmnpenensTs NPU3HAKN XUMUYECKUX peakuuii n ycioBus ux nporexanus; Cieno-

BaTh MPaBHJIAM MOJIb30BAHUS XMMHUUECKOI 1Mocy 10# 1 1ab6opaTopHEIM 000py10Ba-

HHEM, a TaKXKe IpaBHIaM 00paleHus ¢ XHMUYECKUMHU BEIIeCTBAMHU B COOTBETCT -

BUM C MHCTPYKIHMSIMH 110 BBIMOJHEHHUIO PAKTHYECKUX pabot; [InaHupoBaTh U mpo-
BOJUTH XUMHYECKHH IKCIIEPUMEHT 10 M3yYECHHIO ¥ ONMHCAaHHIODU3UIECKUX CBONCTB
BEIIECTB, CIIOCOOOB pa3/IeJIeHHs CMecel BEIecTB;

Vicnons30BaTh MPH BEIMOJIHEHUN YUeOHBIX 3a/laHHIl U B IIPOIECCE NCCIIS[OBATEIBCKOM
JIeATeIbHOCTH HAYyYHO-TIONYJISIPHYIO JIUTEPAaTyPy XUMHUYECKOTrO COEPKAHHS, CIIPABOYHBIE
Matepuaisl, pecypchl MHTEpHeTa;

BeicTpanBaThk pa3BEpHYyThIE MHCBMEHHBIE M YCTHBIC OTBETHI C OMOPOii Ha MH(OpMaLHIO U3
y4eOHHKA U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOJIL30BATh U3yYCHHBIH MOHATHHHBII
annapaTt Kypca XUMUH;

VYcrHblii on-
poc; IMuce-
MEHHBIH KOH-
Tpoab; IIpak-
THYEeCKasipa-
6ora;
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1.2. | BemecrBa
H XHMHYeCKHe PpeaKuu

15 1

TIpUMeHSATb eCTECTBEHHO-HAYYHBIE METO/(bI T03HAHUS (B TOM YHCIIe HAOIIOCHUE, MO-
JIeIMPOBAHKE, YKCIIEPUMEHT) U OCHOBHBIE ONEPALUH MBICIHTEIBHON JESATEIBHOCTH
(cpaBHeHHMe, KIaccuUKanKs) IS H3YYCHHS BELIECTB M XUMHUUYCCKUX peakuuii; Pac-
KPBIBATh CMBICJT H3y4aeMBbIX MOHATHH U 3aKOHOB U MIPUMEHSTh 3TH IOHSTHUS [IPU OIH -
CaHUU CBOWCTB BEIECTB U UX MPEBPAILECHHUI;

Paznuuare Qusnyeckue 1 XUMHYECKUE SBICHHS, OOBICHSATh HX CYLIIHOCTb C TOUKU 3PEHHS
aTOMHO-MOJIEKYJISIPHOTO yYCHHUS;

OmnpeaensTs NPU3HAKM XMMHYECKUX PEAKIMil, YCIOBHS HX IPOTEKaHUS;

OOBIACHATH CYIIHOCTh (PU3NUECKUX U XUMHYECKHUX SBICHUH C TOUKU 3pEHUS AaTOMHO- MOJIe-
KYJISIPHOTO Y4CHHS;

KnaccupuuupoBars xuMudeckue peakiiuu (110 YHCIy ¥ COCTaBY pearupyomux noopasyo-
LIMXCS BELIECTB);

CocTaBaarb GpopMyJibl OMHAPHBIX BEIIECTB [0 BAJICHTHOCTH M OIPECIIATh BaJCHTHOCTS 10
(hopmynam BeIIecTB;

PaccraBiaTh K03 GUIHEHTHI B yPaBHEHUAX XHMHUCCKUX PCAKIMA;

CrnenoBarh IpaBUIaM MOJIb30BAaHH XMMHUYIECKOH MOCY0M U 1ab0paTOpHBIM 000py0BAHU-
€M, a TaK)Ke MpaBHJIaM OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUH CHHCTPYKIUSIMHU IO BbI-
MOJTHEHHIO 1aGOPaTOPHBIX XMMHYECKHX OIBITOB;

Vicrnons30BaTh MpH BEIMOJTHECHUH Y4eOHBIX 3alaHUil U B IIPOLECCE NCCIE0BATEIBCKOM
NeSTeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATyPy XUMHIECKOr0 COACPIKAHHSI, CIIPABOYHbBIC
Martepuaisl, pecypcsl MHTepHeTa;

BoicTpanBath pa3BEpHYTHIC MICHMEHHBIC M YCTHBIC OTBETHI C OMOPOii Ha HH(pOpMALHIO U3
y4eOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO HCIIOJIB30BATh U3yUCHHBIN MOHATHHHBII
anmapaT Kypca XUMHH;

Yerublii on-
poc; ITuch-
MEHHBIHKOH-
Tpoub; Kon-
TpOJIbHAS
pabora;

https://resh.edu.ru
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Paznen2. BaxkHeiilmue npeacraBuTe 1l HEOPraHu4ecKUX BellecTB




2.1.

Boznyx. Kuciaopon. Iousitue 06 okcuaax PackprIBaTh CMBICT M3ydaeMbIX IIOHATHI 1 IPUMEHSATH 3TH TOHATHS IPU ONMCAHUM CBOUCTB | YcTHEII om- https://resh.edu.ru

BEIIECTB M X MPEBPaIICHHH; poc; ITnce-
XapakTepu3oBaTh (ONUCHIBATh) COCTAB BO31yXa, GU3HUeckue U XMMHYECKHE CBOHCTBA KH- MEHHBIH KOH-
CJI0po/1a, COCOOBI €ro MOTy4eHH s, IPUMEHEHHE U 3HaUCHHE B IPUPOJIE U )KU3HH desloBeka; | Tpoiub; Kon-
CpaBHMBATh PeaKIMH TOPEHU S U MEJIECHHOTO OKUCIICHHUS; TPOJIbHAS Pa-
Cobupars IpUOOPSI LIS OIYIeHHs KHCIOPOa (BEITECHEHHEM BOAbI M Bo3nyxa);Pacoszna- | 6ora; [lpak-
BaTh ONMBITHBIM ITYTEM KHCIOPOJ; THYECKaspa-
Hcnonb30BaTh XMMHYECKYIO CHMBOIIMKY JUIs COCTaBICHUS (POPMYJI BEIECTB,MOJICKYIISIPHEIX | 00Ta;
YPaBHEHHUI XUMUUECKHUX PEaKIHii ¢ yuacTHEeM KHCIOPO/a;
OO6BICHATH CYIIHOCTH IKOJIOTHUECKHX IPOOIIeM, CBSA3AHHBIX C 3arps3HeHHeM Bo3ayxa; Cie-
J10BaTh paBuiIaM Oe3omacHoi paboTsl B 1a6OPaTOPUHU MPU HCIOIb30BAHUN XMMUUECKOH
rmocyJisl 1 000pyI0BaHMUs, a TAKXKE TPaBUIAM 0OpaIIEeHHs C TOPIOUYMMH BEIECTBAMU B OBITY;
ITnaHupoOBaTh M OCYIIECTBIIATE HA MPAKTHKE XMMHYECKHE dKCIIEPUMEHTHI, TPOBOIUTE HaOIII0-
JICHU S, IeNIaTh BBIBOJBI 110 PE3yJIbTaTaM dKCIIEPHMEHTa;
YuacTBOBaTh B COBMECTHOI paboTe B rpymie;
Hcronb30BaTh NPH BHINMOJHEHUH y4eOHBIX 3alaHUH U B IIPOIIECCEe MCCIIEN0BATEILCKOM es -
TEJLHOCTH HAYYHO-MOMYJISPHYIO JINTEPAaTypy XUMHUYECKOTO COEPKAHUS, CIPaBOYHbIEMaTe-
puaisl, pecypcsl MHTepHeTa;
BeicTpanBath pa3BEpHYThIE MUCEMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MHGpOPMALHUIO U3
yueOHHKAa ¥ CHPABOYHBIX MAaTEpUasioB, TPaMOTHO HCIIOJIb30BATh U3YyYCHHBIN MOHATHHHBIH
anmnapaT Kypca XUMHH;

2.2. | Bogopoa. PackpbIBaTh CMBICI H3y4aeMbIX IOHATHI U IPUMEHSTH 3TH [TOHSATHS [IPU ONMCAHUK CBOUCTB | YcTHBINH on- https://resh.edu.ru

IMonsiTHe 0 KHCJIOTAX H COJISIX BEIECTB U MX MPEBPAIICHHH; poc; TTuce-

XapakTepru30Bath (OMUCHIBATh) GU3HYECKHE U XUMHYECKHE CBOICTBA BOLOPO/Ia, CITOCOOBI €ro | MEHHbIH KOH-
MOJTy4YeHHUs], IPUMEHEHHUE; Tpoub; Kon-
CobupaTh IprOOP 15 OTyUYSHHS BOJIOPOA; TpOJbHAS pa-
Hcnonp30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsl COCTABICHUS GOPMYIT BELIECTB, MOJIEKYJISP - 6ora; ITpak-
HBIX YPaBHEHHUII XMMHUYECKUX peakiii ¢ yuactueM Bogopoaa; CienoBars npaBuiaam 6e30- | THueckaspa-
nacHoi paboTHI B 1a00paTOPUH MPU MCIOIb30BAHUN XUMHYECKO MOCYyabl 1 00opyaoBanus, | 6ora;
a TaKoKe NpaBuiaM 00paIeHts ¢ TOPIOYNMHBEIIECTBAMH B OBITY;
TInaHupoBaTh U OCYIIECTBIIATH HA IPAKTHKE XHMUUECKUE IKCIICPHUMEHTBI, IPOBOAUTH HAOIII0-
JICHU S, IeNIaTh BBIBO/BI 110 PE3yJIbTaTaM JKCICPHMEHTA;
VYdacTBOBaTh B COBMECTHOM paboTe B rpyIie;

2.3. | KoimyecTBeHHbIE OTHOIIEHUsI B XUMHH PackpbIBaTh cMbICI M3y4aeMBbIX IOHATHUI U IPUMEHATh 3TH IOHATHS, a TAK)KE U3yUYEeHHbIE Ycrublii on- https://resh.edu.ru
3aKOHBI U TEOPHUH JJISl pEIIeHUs pacUETHBIX 3a/1a4; poc; ITuce-
BbIunciaTh MOJSIPHYIO MacCy BEI[ECTB; KOJINYECTBO BEI[ECTBA, 00BbEM ra3a, Maccy BEIIECTBA; | MEHHBIHKOH-
TIpoBOaUTH pacuéThl O yPaBHEHHSIM XUMHUYECKHUX PEaKIHii: KOIn4ecTBa, 00bEMa, MacChl Tpounb; Kon-
BEIIIECTBA 110 U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce PeareHTOB HJIH IPOAYKTOB Peakuuu; | TponpHas
BoicTpanBath pa3BEpHYTbIC NHCbMEHHBIC M YCTHBIC OTBETHI C OMOPOii Ha HHOPMALHUIO U3 pabora; 3a-
yueOHHMKA M CIIPABOYHBIX MATEPHAIOB, TPAMOTHO UCIIOJIb30BATh N3yYCHHBIIl MOHATHHHBIH 4er;

amnmapaTt Kypca XMMUH;




2.4. | Boxa. PacTBopsl. IlonsiTue 06 ocHOBaHHAX 5 PackprIBaTh CMBICT N3y4aeMbIX IIOHATHI 1 IPUMEHSATH 3TH TOHATHS IIPU oNMcaHuu cBoicTB | ITmchmennsiit | https://resh.edu.ru
BEILECTB M MX IIPEBPAIICHUM; KOHTPOJIb;
Xapakrepu30BaTh HU3HUECKHE U XMMUYECKHE CBOMCTBA BOABI, €€ POJIb KaK PACTBOPHUTEIS B IpakTyeckas
MPUPOIHBIX POLIECCAX; pabora;
CocTaBIIATh ypaBHEHU S XUMHYECKUX PEaKIHil C y4acTHEM BOJBI;
OOBACHATD CYIIHOCTb SKOJIOTHYECKHX ITPOOIEM, CBA3aHHBIX C 3arPA3SHCHUEM HPHPOJHBIX
BOJI, CIIOCOOBI OYHCTKH BOABI OT IIPUMECEH, MEPBI [0 OXpaHe BOJ OT 3arpsi3HeHus; [lna-
HHPOBATb M OCYIIECTBIISTh HA PAKTHKE XMMUYECKHE SKCIIEPHMEHTBI, IPOBOJUTH Ha-
OJII0IeHH S, IeTIaTh BBIBOJBI 10 PE3yJIbTaTaM SKCIEPUMEHTa;
CrneroBaThb IpaBuiaM 0e30macHoi paGoThI B 1a60paTOPUH NPU HCIIOIb30BAaHHMXUMHUYE-
CKO#f mocy sl ¥ 000pyI0BaHUS;
ITpoBOAMTH BHIYUCICHUS C TPHMEHEHHUEM IIOHATHS «MaccoBas 10JIs BEIECTBA B PACTBOPEX;
Hcronb30BaTh PH BBIMOJIHEHHH Y4eOHBIX 3aJaHUI U B ITPOLIECCE HCCIIE0BATEILCKON 1esi-
TEJIBHOCTH HAYYHO-TIONYISAPHYIO IUTEPATYPy XUMHUYECKOTO COACPIKAHUS, CIIPAaBOYHbBIC Ma-
Tepuabl, pecypcsl UHTepHETa;

2.5. | OcHOBHBIE KJIacChl HEOPraHUYECKHX 11 Knaccuduumposars n3ydaemble BEIECTBa 110 cocTaBy H cBolicTBaM; CoctaBiars ¢popMmynsl | YcTHBIN on- https://resh.edu.ru

coeTHHEeHHIi OKCHJI0B, KHCJIOT, OCHOBAHHI{, COJICH 1 Ha3bIBaTh UX MOMEK/YHAPOJHONH HOMEHKIATYPE; poc; ITnce-

TIporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOIIMX XHMUYECKIX CBOMCTB H3YYSHHBIX MEHHBIii KOH-
KJIACCOB/TPYIIIT BELIECTB, K KOTOPBIM OHH OTHOCSTCS; TpoJb; Kon-
CocTaBIIsTh MOJICKYJISIPHBIC YPaBHEHHU S PEAKLMil, HITIOCTPUPYIOIIMX XMMHUYECKHE CBOICTBA | TPOJIbHAS
M CIIOCOOBI MMOJIyYCHHUS BEIIECTB H3YYSHHBIX KJIACCOB/TPYIII, @ TAKXKE MOATBEPKAAIOIIHX pabora; 3a-
TEHETHYECKYI0 B3aHMOCBSI3b MEXK1Y HUMH.; ver; [IpakTu-
TIpoK3BOANTE BHIYMCIICHHS [10 YPABHEHUSIM XUMHYECKHX PEAKIHUI; qeckaspabo-
TInanupoBath U OCYIIECTBISTH HA MPAKTUKE XMMUYECKUE YKCIIEPUMEHTBI, TPOBOAUTD HA0II0- | Ta;
JICHU S, IeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM dKCIIEPHMEHTA; TecTuposanue;
CrenoBaTh npaBuiaM Ge3omnacHoi paboTHI B 1aGOPATOPUH MPH UCIIOIb30BAHUMXUMHYECKON | JIMKTaHT;
OCYy/ibl U 000PYA0BaHUS;
Hcnonp30BaTh MpU BBIOIHEHNU YU4eOHBIX 3aaHHUH U B IIPOLIECCE HCCIIEI0BATENILCKOMN J1es -
TEJILHOCTH HAYYHO-MOMYJISIPHYIO JINTEPATyPy XHMHUYECKOr0 COAEPHKAHUS, CIPaBOUHbIEMATE-
puaisl, pecypesl MHTepHETA;
BoicTpanBaTh pa3BEpHYThIC NMUCHMEHHBIE U YCTHBIE OTBETHI C ONMOPOH Ha MH(OpMaIHIO M3
yueOHHMKAa M CHPABOYHBIX MAaTEpUalioB, TPAMOTHO HCIIOJIb30BATh HU3YUYCHHBIN MOHSITHIIH bIH|
annapaT Kypca XUMHH;
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Paznen 3. Ilepuoauyeckuii 3axon u Ilepnoanyeckas cucrema xumuyeckux 3j1ementoB JI. U. MenaeneeBa. Ctpoe-

HUe aTOMOB. XHUMHYecKas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaxkuuun




3.1. | Ilepuoanuecknii 3akoH u Ilepuoanyeckas 7 PackpriBaTh CMBICIT IEPHOIMYECKOTO 3aKOHA; VYerublii on- https://resh.edu.ru
cHCTeMa XHMHYeCKHX 3J1eMeHTOB ITonnmars cymecTBoBaHHE IIEPHOANYECKOI 3aBUCUMOCTH CBOWCTB XUMHUYCCKUX DJIEMEHTOB | poc; IInch-
J. U. Menneneea. CTpoeHne aToma (M3MEHEHHUE PaJinyCOB aTOMOB U 3JICKTPOOTPHULATEIFHOCTH) U UX COCAMHEHUI OT MOJI0XKe- | MEHHBIIKOH-
HUS B IEPHOANIECKON CHCTEME U CTPOCHHS aTOMA; Tpoib; Kon-
YcTaHAaBIMBATH CBA3b MEXIY IOJ0XKEHUEM JIEMEHTa B ICPUOJUYECKOM CCTeMe H CTpoe- TPOJbHAS
HUEM €ro aToMa (COocTaB U 3apsj sapa, o0Iee YUCIIO IEKTPOHOB U paclpeesieHue ux 1o pabora; 3a-
9JIEKTPOHHBIM CJIOSIM); 4er;
[TporHo3upoBaTh XapakTep N3MEHEHHU S CBOWCTB 2JIEMEHTOB U X COSANHEHHUH 110 TPYIIIIaM U
nepuonam Ileprnoanueckoil cucTemsl;
XapakTepru30BaTh XMMUYECKUE HJICMEHTBI IEPBBIX TPEX EPHOOB, KaJTHsI, KAJIbIHS 110 UX
nonoxenuto B [lepuonnueckoii cucreme 1. . Menneneesa;
CrnenoBaTh paBuiIaM 0e30macHON paboTHI B 1Ja0OPaTOPUH IIPU HCIIOIb30BAHMMXHMHUIECKOH
TOCYIBl H 000pyIOBaHHUS;
BeicTpanBaTh pa3BépHyThIe MUCHMEHHBIC M YCTHBIC OTBETHI C ONOpPOH Ha MHMOpMaNHIO W3
y4eOHHMKAa M CIIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO HCIOJIb30BATh M3yYEHHBIH NMOHSATHHHBIN
anmapat Kypca XuMUH;
Hcnonp30BaTh P BHIIOTHEHNN Y4eOHBIX 3alaHUH TEKCTH y4eOHUKa, CIPABOYHBIC MaTe -
puausl (ITeprognueckyro cucteMy xumudecknx siaemenTos JI. M. Menneneesa, tabmiiy
pPacTBOPHUMOCTH KHCIIOT, OCHOBAHMH M COJICH B BOJIE, DJIEKTPOXUMHUYECKHH PsIAHANPSIKSHUI
METAaJLIOB);
Vcnons30BaTh MpU BBITOJHEHNN YU4eOHBIX 3aaHUI U B ITpoIlecCce HCCIIeI0BaTEIbCKOM J1es -
TEJIBHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATyPy XUMHUECKOTO COJICPKAHMS, CIIpAaBOYHbIEMATe-
puaisl, pecypcsl HTEpHETA;
3.2. | Xumnveckasi cBsi3b. OKHCJIUTEIBHO- 8 PackpbIBaTh cMBICIT H3y4aeMbIX MOHATHIT; OnpenessaTh BUJ XMMUYECKON CBSI3M B COSINHE- Yerusiii on- https://resh.edu.ru
BOCCTAHOBHTEJbHbIE PeAKIIHH HMH; poc; ITuce-
OmnpenensaTh CTeNneHb OKHCICHU XHMHUYECKOT0 dlieMeHTa 1o Gopmyiie ero coeannenus; On- | MeHHbIH KOH-
peieNsTh JIeMEHT (BEIeCTBO) — OKHMCIHUTEIb M 3JIEMEHT (BEIIeCTBO) — BOCCTAHOBHTENb; | Tpoib; KoH-
OOBICHATH CYIIHOCTh MPOLECCOB OKHCIECHHS U BOCCTaHOBIICHUS; TpOJIbHAS
CocTaBJisTh 2JIEKTPOHHBIN 0aaHc ¢ y4ETOM YnCiia OTAAHHBIX U IPUHATHIX dJeKTpoHoB;Co- | pabora; 3a-
CTaBJIATh yPAaBHEHHE OKUCIHTEIbHO-BOCCTAHOBUTEIBHOMN PeaKINH; ver; ITpakTu-
Hcnons30BaTh MpU BBINOJHEHUH y4eOHBIX 3alaHUil TEKCThI yueOHHKaA, CIIPABOYHbBIE MaTe- yeckaspabo-
puaibl (MEpHOJUYECKYI0 CHCTEMY XUMHUUYecKuX neMenToB JI. . Meneneena, Tabuuiy pac- | Ta;
TBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE, YIEKTPOXMMHUYECKUH psiJ HanpspkeHuid me- | TectupoBanue;
TaJJIOB);
Hroro no pazzeny: 15
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IMPOIT'PAMME




9 kiacce

Ne | HammenoBanmue pasiesioB U TeM KosmyecTBo 4yacoB Jara Buaml gesiTeJbHOCTH Buael, DJIeKTPOHHBIE
n/n MPOrpaMMbl H3yYeHUst dopmbr (uudpossie) 06-
BCero | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJISt pa3oBaTe/bHbIEe
padoThl padoThl pecypcnl
Paznen 1. BemecTBo 1 XUMHYeCKHE PeaKIHu
1.1. | TloBTopeHue u yriayoaenune 3uanuid | 5 0 0 XapakTepru30oBaTh XUMHYECKHE SJIEMEHTHI IEPBBIX TPEX MEPHOA0B, KM M KaJIbIH 110 UX IOJ0XKe- | YCTHBIH om- https://resh.edu.ru
OCHOBHBIX pa3JesoB Kypca 8 kjacca Huio B [lepnonnueckoii cucreme 1. . Menneneesa; poc; ITucs-
KnaccudunupoBars 1 Ha3pIBaTh HEOPraHUYECKHE BEIIECTBA N3yYCHHBIX KIAaCCOB; MEHHBII KOH-
OnuceIBaTh 00IIME XMMUYECKUE CBONCTBA BEIIECTB Pa3JINYHBIX KIACCOB, MOATBEPXKIATh CBOICTBA Tponb; Tectn-
NpUMepaMy MOJICKYJISIPHBIX YPaBHEHUH XUMHUUYECKUX PEAKIIH; poBaHue;
OnpeaensaTb BUI XUMHYECKOM CBS3H U THIT KPUCTAJUTMYECKON peéTky BemecTsa; [Iporaosnpo-
BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS;
BricTpanBaTh pa3BEpHYTHIC MHCHMEHHBIC M YCTHBIE OTBETHI C OITOPOH Ha HH(OPMALHIO U3 yuel -
HUKA ¥ CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIIOJIb30BATh U3YyYCHHBIN OHATHITHBIN alapaTt Kyp-
ca XUMHH;
Vicrons30BaTh MPH BEIMOJIHEHUN YUeOHBIX 3a/laHHil U B IIPOIIECCE NCCIIS[0BATEILCKOM
JIeSITEIBHOCTH HAYYHO-IIONYJISIPHYIO JUTEPaTypy XMMHYECKOT0 COAePIKAaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl MHTepHeTa;
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 1 1 PackpbIBaTh CMBICT N3y4aeMbIX OHATHII M IPUMEHSTH TH ITOHSTHS IPH ONIMCAHUK CBONCTB Be- VYerHblit on- https://resh.edu.ru
XHMHYEeCKUX peakmuii LIECTB U MX MPEBpAIICHUI; poc; ITuce-
KrnaccuduuupoBaTb XMMHYECKHE PEAKI[HU O PA3IMYHBIM IIPH3HAKAM; MEHHBIH KOH-
VYcTaHaBaMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PeaKkIMK OT Pa3Iu4HbIX (pakTopoB; [Iporuo- Tpouib; Kon-
3MPOBATh BO3MOXKHOCTH IPOTEKAHMsI XMMHUYECKUX NPEBPAIEHUIT B Pa3InuHbIX ycinoBusx; Onpene- | TpoabHas
JIATH OKUCIIUTEINb U BoccTaHoBuTeNb B OBP; pabora; 3a-
CocTaBisTh 2JIEKTPOHHBIN Oananc peakiuu; [Ipousso- yer; [IpakTu-
JIUTh BEIYMCIICHHS 10 XUMUYECKHM YPaBHEHHSIM; yeckaspabo-
BeicTpanBaTh pa3BEPHYThIE IMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOI Ha HHPOPMALMIO U3 yuel- Ta;
HHKa U CIIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO HCIIOJIb30BATh H3YUCHHBIIl IOHATHHHBIH armapar Kyp- TecTuposanue;
ca XUMHH;
Vcnonb30BaTh NPH BBIMOJIHEHUH Y4eOHBIX 3a/laHUl U B IIPOLIECCE UCCIIE0BATEIBCKOM
JIESITeIbHOCTH HAYYHO-IOMYJIAPHYIO TUTEPATYPy XMMHUECKOT0 COAEePKaHuUs, CIPABOYHbIE
MaTepuaisl, pecypcsl MHTEpHETA;
1.3. | DiekTpoMTHYECKAS! IHCCOLM ALMS. 8 1 1 PackpbiBaTh CMBICT H3y4aeMbIX MOHATHH, @ TAK)KE CMBICI TEOPUHU DIEKTPOIUTUUECKOH AMccOoLna- Ycrublii on- https://resh.edu.ru
XuMHYecKHe PeaKIliy B pacTBopax 1uu; poc; ITuce-
OOBSCHATH MPUYNHBI DIEKTPOIPOBOJIHOCTH BOAHBIX PACTBOPOB; MEHHBIH KOH-
CocCTaBaATh ypaBHEHHS JUCCOLMAIMH KHCIIOT, IEI04Yel 1 CONIeH, MOJIHbIE U COKpallEHHbIE HOHHbBIE Tponb; Kon-
ypaBHEHHs XUMHYECKHUX PeaKklnil HOHHOro 0OMeHa; TpOJbHAS
TInaHnpoBath H OCYIIECTBIISTH HA TPAKTHKE XMMHUYECKUE YKCIIEPUMEHTHI, TPOBOAUTE HAOIIOACHHUS, pabora; 3a-
JIeNIaTh BHIBOJIBI IO PE3yIbTaTaM SKCIEPUMEHTA; yert; [IpakTu-
CrieioBaTh paBuiaM 6e30MacHoi paboThI B 1a0OPaTOPUH MTPU UCTIOTH30BAHUH XUMHICSCKOMN IMO- yeckaspado-
CyIsl 1 000py10BaHHS; Ta;
IIpon3BOAUTH BEIYUCIEHHS 10 XAMUUECKUM YPABHEHUIM;
BoicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha nHdpopmanuio u3 y4eo -
HUKA ¥ CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCIIOIb30BaTh U3yUCHHBII MOHATHIHBIN anmapaTt Kyp-
ca XUMHH;
Hcnonp3oBaTh mpu BHIIOTHEHNH y4eOHBIX 3aJaHUI U B IIPOI[ECCE UCCIIE0BATENBCKOMN
JIeSITeNbHOCTH HAYYHO-MONMYJISPHYIO IUTEPATypy XUMHYECKOTO COACPIKAHNUS, CIIPABOYHBIC
MaTepuansl, pecypcsl MHTepHeTA;




Hroro no paszneny

Paszgen 2. HemeTa/uibl ¥ HX COeTHHEHHSI

2.1. | O6mas XapaKTepUCTHKA XH- 4 OOBsACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB HEMETAJJIOB M MX COSMHEHUH B Ipe- VYerublii on- https://resh.edu.ru
MHYeCKHX 3JeMeHToB VIIA- Jie1aX MaJIbIX IIEPHOJOB U IJIABHBIX MOArPYMI [leprHoguyeckoil CHCTeMbl XMMHYECKUX 3JIEMEHTOB poc; ITuck-
rpynnsi. I'anorenst C y4ETOM CTPOCHHUS HX aTOMOB; MECHHBIi KOH-
Xapakrepr30BaTh GPU3MYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BELIECTB I'ajJOreHoB (Ha nmpumepe | Tpoib; IIpak-
XJIOpa) U CIOKHBIX BELIECTB (XJIOPOBOAOPO/A, XIOPUIA HATPHUS), CIIOCOOBI UX MONY4YEHHs, IPUMe- | THYeCKaspa-
HEHHE M 3HAYCHHE B IPUPOJIE U XKU3HU YEJIOBEKA; 6ora;
OmnpeensTh raJoreHUA-HOHBI B PAaCTBOPE;
II1aHUPOBATh M OCYIECTBIATh Ha TPAKTHKE XUMHUYECKHE IKCIIEPHUMEHTBI, [IPOBOJIUTH HAOIIIOJCHHUS,
JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM SKCIEPUMEHTA;
CrnenoBath npaBuiIaM 6e30MacHoi paboTHI B TaOOPaTOPHHU MTPH HCIIOIb30BAHUH XUMHYECKOMH IMo-
CyJIsl 1 000py10BaHHUS;
BeicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC H YCTHBIE OTBETHI C ONOPOi Ha MH(OPMALHIO U3 y4el -
HHKA M CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIOJI30BATh H3YUYCHHBIN OHATUITHBIN ammapar Kyp-
ca XUMHUH;
HMcnonb30BaTh MPY BBHIMOJHEHHH Y4eOHBIX 3a/IlaHUI U B IIPOLIECCE UCCIIEL0BATEIBCKOM
JEATEIIBHOCTH HAYYHO-TIONYJIAPHYIO JINTEPATyPy XUMHYECKOT0 COIEPKAHMUS, CIIPABOYHBIC
Martepuaisl, pecypcsl MHTepHeTa;
2.2. | O6uas XxapaKTepucTHKA XH- 5 OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B N3MEHEHUH CBOKMCTB 271eMeHTOB VIA-IpyIIIBI M MX COC/IH- https://resh.edu.ru

MHYECKHX 31eMeHTOB VIA-
rpynnbl. Cepa u e€ coeTuHeHUsI

HEHUH ¢ Y4ETOM CTPOCHHS MX aTOMOB;

Xapakrepu3oBarh GpU3MYecKre 1 XUMHUYECKHE CBONCTBA IIPOCTOr0 BELIECTBA CEPbI U €€ COeANHCH U
(cepoBoiopOaa, OKCHJIOB CEPbI, CEPHOIl KMCIIOTHI, CYJIb()ATOB), CIOCOOBI MX MOIY4EHHs, IPHMEHE -
HHE M 3HAYCHUE B IPUPOJE M KU3HH YEIOBEKa;

OnpeaensTh HaIU4KE CyIb(paT-HOHOB B PACTBOPE;

OOBSACHATH CYHIHOCTb YKOJIOTNYECKHX MPOOIIEM, CBA3aHHBIX C ePepaboTKOi COeMHEHHH cepbl;
TInaHupoBath ¥ OCYIIECTBISATH HA IPAKTHKE XMMHUECKHE YKCIIEPUMEHTHI, IPOBOAUTD HAOIIOACHHUS,
JIeNIaTh BHIBOIBI IO PE3yJIbTaTaM dKCIEPHMEHTa;

CrieioBath paBuiaM 6e30MacHoO paboThI B 1a0OPAaTOPUH MIPU UCIIOIH30BAHUU XUMHYECKOMN IMO0-
Cy/bl 1 000pyA0BaHUSs;

TIpou3BOAUTH BHIYKCICHHS 10 XUMUYECKHM YPaBHEHHUSIM;

Hcnons30BaTh MPU BBINOJHEHNH y4eOHBIX 3alaHUil TEKCThI y4eOHHKa, CIIPAaBOYHbIE MAaTePHAIIbI
(ITeproanueckyro cucTeMy XuMudeckux snemeHToB JI. Y. Mennesneesa, Tabiauiy pacTBOPUMOCTH
KHCIIOT, OCHOBaHUIi U COJICH B BOJE, JEKTPOXUMUYCSCKUI PsiJl HANPSKeHUH MeTasioB); Mcmons -
30BaTh IPH BBIOJIHEHUU YU4eOHBIX 3aaHUI U B MPOLECCEe UCCIIEI0BATEIbCKOM AEATEIBHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XMMHUECKOrO COEPIKAHUS, CIPABOYHbBIC MaTePHAIIbI, PECYPCHI
HurepHera;




2.3. | O6mas XapaKTepUCTHKA
XHMHYECKHX 3JIeMEeHTOB VA-
rpynnsl. A3ot, ¢pocdop u ux
coeANHEHHUs

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB JIEMEHTOB VA-TPYIIIBI U UX COCIH-
HEHHH ¢ y4ETOM CTPOCHHS UX aTOMOB;

XapakTepu3oBarh pU3NIECKHE U XUMHIECKHE CBOMCTBA IPOCTHIX BELIECTB a30Ta U Gpocdopa u ux
coenlMHEeHuH (aMMHaKa, coieif aMMOHUS, a30THOH KHCIIOTHI, HUTpaToB, okcunaa Gochopa(V) u doc-
¢ opHOit kucnoThl, pocdaros), CIOCOOHI UX IONYUEHUs, IPUMCHEHNE U 3HAYCHHE B IPUPOJIE U XKU3HH
YEJIOBEKA;

OnpenensaTb HOHBI aMMOHHUS B pocdaT-noHbI B pacTBOpE;

OOBACHATH CYITHOCTD YKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C HAX0XKICHUEM COCHMHEHHH a30Ta n
¢docdopa B okpyKaromeit cpeze;

[TnaHMpoBaTh U OCYIIECTBIATH HAa IPAKTUKE XMMUYECKUE SKCIIEPHMEHTHI, IIPOBOANTH HAOIIOICHH S,
JIeJIaTh BBIBOJIBI 1O PE3yJIbTaTaM SKCIEPUMEHTA;

CrnietoBath paBuiIaM 0e30macHoN paboThI B 1Ja0OPaTOPUH IIPU UCIIOIB30BAaHUU XUMHYECKOH I10-
CyJisl 1 000pyIOBaHHUS;

ITpon3BOANTH BEIYUCICHHUS 10 XUMUYECKUM YPAaBHCHUSIM;

Hcnonp30BaTh P BHIIOTHEHNN Y4eOHBIX 3aJaHHH TEKCTH y4eOHUKa, CIPABOYHBIC MaTePUAIIbl
(meproNYecKyo CUCTEMY XUMHUUYecKuX sieMeHToB . 1I. MennerneeBa, Tabianiry pacTBOPEMOCTH
KHCIIOT, OCHOBAHUH U COJIeH B BOJIE, IIEKTPOXUMHYECKHI Ps HAPS)KSHUH MeTayuioB); Mcnomns-
30BaTh NPH BHINOJIHECHUH YICOHBIX 331aHUI U B IPOL[ECCE NCCIIEI0BATEIBCKOM IEATSILHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATypy XMMHUYECKOTr0 COIePIKAaHUs, CIIPAaBOYHBIC MaTepHaIIbl, PECYPChI
Murepnera;

VYcTHbIi on-
poc; ITnce-
MEHHBIH KOH-
Tpoinb; Kon-
TPOJIbHAS Pa-
6ota; [Ipak-
THYecKasipa-
6ora;

https://resh.edu.ru

2.4. | O6mas XapaKTepUCTHKA XH-
MHUYecKHX dj1eMeHTOB IVA-
Tpynnsl.

Yraepoa u KpeMHHUI H HX
coeAMHEeHU s

OOBICHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHU U CBOWCTB 2JIeMeHTOB [V A-TrpyIIIBI M UX COean-
HEHHI ¢ y4ETOM CTPOCHHS UX aTOMOB;

XapakTepu3oBaTh GU3MYECKUE U XUMUYECKHE CBOICTBA IIPOCTHIX BELIECTB yriepoa U KpeMHUS U
MX COeIMHEHHH (OKCHJIOB Yriieposia, yroJbHONH KHCIOTHI, KapOOHATOB, OKCH/A KPEMHHSI, KPeM -
HHEBOH KHMCIJIOTHI, CHIIMKATOB), CIIOCOOBI X MOIY4EHHs, IPUMEHEHHE U 3HAUYeHHUE B IPUPOJE U
JKM3HU YeJIOBEKa;

OmnpeaensTb KapOOHAT- ¥ CHIMKAT-HOHBI B pACTBOPE;

OOBSCHSTH CYIIHOCTh DKOJIOTHYECKHX IPOOJIEM, CBSI3aHHBIX C HAXOXK/JICHHEM YIJIEKHCIIOro rasa B
OKpYyKaloliel cpene;

MnnocTpupoBaTh B3aMMOCBSI3b HEOPIraHUYECKUX COCMHEHHUIT YTIepoia i OPraHHYeCKHX BEILIECTB;
TInaHupoBaTh U OCYLIECTBIATH HA IIPAKTUKE XUMHYECKHUE IKCIIEPUMEHTBI, IPOBOANTH HAOIIOACHNUS,
JIeJ1aTh BHIBOIBI 10 PE3yJIbTaTaM dKCICPHMEHTA;

CrieioBaTh paBuiaM 0e30MacHo paboThI B 1a00OPATOPUH MIPU UCTIOIH30BAHUN XUMHYECKOM I0-
Cy/bl 1 000pYA0BaHUS;

Hcnonp30BaTh MPU BBINOJHEHNH y4eOHbBIX 3alaHUil TEKCThI y4eOHHKa, CIPAaBOYHbIE MAaTepHAIIbI
(ITeproanueckyro cucTeMy XuMudeckux snemeHToB J[. I. Mennesneesa, Tabiauiy pacTBOPHMOCTH
KHCIIOT, OCHOBAHUIi U COJICH B BOJE, JEKTPOXMUMUYCCKUI PsIl HAPSKCHUH MeTaiioB); Mcmons-
30BaTh IPH BBHIOJHEHUU YU4eOHBIX 3aaHUI U B MPOLECCE UCCIIE0BATEIbCKOM ACATEIBHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XMMHUECKOTO COACPIKAHUS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
HNurepHera;

VYcTHBI on-
poc; IMuce-
MEHHBIH KOH-
Tpouib; Kon-
TpOJIbHAs pa-
6ora; TecTu-
poBaHue;

https://resh.edu.ru
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Pazgen 3. Mera/uibl H UX COEIHHEHUS]




3.1. | O6mue cBoiicTBAa METAJIJIOB 4 PackprIBaTh CMBICT H3y4aeMbIX ITIOHATHI H IPUMEHSTh 9TH OHSATHUS IIPH ONMCAHHU CBOHCTB Be- Verublii on- https://resh.edu.ru
LIECTB U UX NPEBPALICHUH; poc; ITnce-
OOBACHATE 001IME 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 2I€MEHTOB-METAJLIOB M HX COCAMHEHU I MEHHBIH KOH-
¢ y4&TOM CTPOEHHS MX aTOMOB; tpoib; Kon-
XapakTepu30BaTh CTPOCHHE METAILIOB, 001IHe Gu3NYecKne 1 XMMHUECKIE CBOMCTBA MeTalIoB; Xa- | TpoJbHas pa-
paKkTepu30BaTh OOIIHE CIIOCOOBI OTYIEHUS METAJIIOB; 6ora; Ilpak-
CrenoBaTh npaBuiaM 0e30macHoi paboTsl B 7a00paTOPUU IIPH UCIIONB30BAHUH XUMHUYECKOH 10~ THYECKaspa-
CyJsl 1 000py10BaHHS; Oora;
ITpon3BOAUTH BBIYMCICHHS 110 XUMUYECKHM YPaBHEHUSM;
Hcronb30BaTh IPH BHITOTHEHHH Y4eOHBIX 3aJaHHH TEKCTHl y4eOHUKA, CIIPABOYHBIE MAaTEPUAIIBI
(ITeprommueckyto cucreMy XuMuueckux snementoB JI. M. Menneneesa, Tabnuily pacTBOpUMOCTH
KHCJIOT, OCHOBAHHH U COJIell B BOJIE, DJIEKTPOXUMUYECKHUIT PsiJl HanpsyKeHnit MeTasoB); Vcmons -
30BaTh NPH BBIITOJHEHUN YU4eOHBIX 3aaHU M B IpoOIiecce UCCIIeI0BATEIbCKOM AeATeIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPy XMMHUECKOr0 COIEPIKAHUS, CTPABOYHBIC MaTePHAIIBI, PECYPCHI
HuTtepuera;

3.2. | BaxkHeiilne MeTaLIbI H UX 16 OOBACHATE 001IME 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB DJIECMEHTOB-METAJJIOB B TPYIINaxX U UX VerHblii on- https://resh.edu.ru

coeIMHEeH U COEAMHEHHH ¢ y4ETOM CTPOEHHS UX aTOMOB; poc; ITuch-

XapakTepu3oBaTh (pU3NUYECKHE U XMMHYECKHE CBOCTBA MPOCTHIX BEIECTB METAJUIOB M UX COEU- | MEHHBIH KOH-
HeHUii (OKCHJI0B, THIPOKCHJIOB, COEiT), CTOCOObBI X MOJIy4eHHs, IPUMEHEHNE 1 3HaYeHUE B pupoje [ Tpois; Kon-
M JKH3HM YeJIOBEKa; TpOJIbHAS
Pacro3HaBaTh ¢ TOMOIIBIO KAUYECTBEHHBIX PEAKINil HOHBI METAJIIOB (MarHus, allOMUHHS, IINHKA, pabora; 3a-
Keyesa, MeJH); yer; [IpakTH-
TInanupoBath ¥ OCYIIECTBISATH HAa PAKTHKE XMMHUECKHE YKCIIEPUMEHTHI, IPOBOAUTE HAOIIOACHHUS, yeckaspabo-
JIeNIaTh BHIBOIBI IO PE3yJIbTaTaM dKCIEPHMEHTa; Ta;
CrieioBaTh paBuiaM 0e30MacHo paboThI B 1Ta0OPATOPUH MIPU UCIIOIH30BAHUU XUMHYECKOMN I10- TectupoBanue;
CyJibl U 000y I0BAHUS;
TIpon3BOAUTH BHIYKCICHHS 10 XHMUYECKHM YPaBHEHHUSIM;
BeicTpanBaTh pa3BEpHYTHIC MMChMEHHBIE U YCTHBIE OTBETHI C OIOPOi Ha MH(OPMAIHIO U3 yuel-
HHKa U CIIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO HCITOIb30BATh U3YUCHHBIIl TOHATHHHBIH armapar Kyp-
ca XUMHH;
Vcnonb30BaTh MPH BBIMOJIHEHUH Y4eOHBIX 3a/laHUil U B IPOLIECCE HCCIIEA0BATENbCKOIT
JeATEeIbHOCTU HAY4HO-MONMYJISIPHYIO INTEPATypy XMMUYECKOT0 COACPIKAHUS, CIIPABOYHBIE
MaTepuasl, pecypcsl HTepHeTa;

Hroro no pazgeny: 20

Pa3gen 4. XumMus 4 oKpy:Kamas cpeaa

4.1. | BemecTBa H MaTepHAaJbI B )KH3HH 3 XapakTepH30BaTh PoJib XHMUH B Pa3IHUHbIX chepax AesTeabHOCTH 0/, OCHOBHBIE BEIECTBA H VYerHslii on- https://resh.edu.ru

YyeJioBeKa MaTepUabl, IPUMEHSEMbIE B )KH3HH COBPEMEHHOT 0O YeI0BeKa; poc; ITuce-

OOBACHATH yCI0BHsI 6€30MaCHOT0 HCMOIb30BAHUS BEIIECTB U XUMUYECKUX Peakuuii B ObITy; AHA- | MECHHBIHKOH-
JM3UPOBATh U KPUTHYECKH OLCHUBATh NH(GOPMAIHIO O BIHSHUH IIPOMBIIUICHHOCTH, CEIbCKOTO X0- | TpOJb;
3siCTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY KaIOIIel cpesl;
YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb TPH XUMHYIECKUX 0)KOTaX H OTPABJICHUSX;
TIpuHuMaTh yyacTHe B 00CYXKICHUN NPOOJIEM XUMHYECKOH M 9KOJIOTHUECKOil HAPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIMIO MO MPOOJIEME U IIPeIaraTh BO3MOXKHBIC ITYTH ¢€ PeIICHHS;

Hroro no pazgeny: 3

PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 68
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