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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no xuMuu Juist o0yuaromuxcs 9 kjiacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencTaBieHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 001IIEr0 00pa3oBaHuUs U 3JIEMEHTOB COJEPKAHMS,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHus yueOHOTo npenmMeTa « XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
®enepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XuMus» B JOCTHXKEHUE LieIeld OCHOBHOIO 0011ero oopazoBaHus 00ycIOBICH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSIHHUE HA BCe 00J1acTu
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTABICHUN O MaTEPUATLHOM €UHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HAallpaBJIeHa Ha peleHre IMo0aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM!, MUILIEBOM M 3KOJIOrMYECKON 0€30MMacHOCTH, TpobiieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuranu3aiiy OHO SBIISETCS OJJHUM U3 YCIOBHIM (POPMUPOBAHUS
WHTEJUICKTA JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'0 OTHOIIEHHUS K CBOEMY 3/I0POBBIO U 37J0POBBIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSETCS] 0A30BBIM 110 OTHOIIEHUIO K CCTEME OOIIEero
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTNPEAEIAETCS CYIIHOCTh 001Iel cTpaTerun o0yuyeHus, BOCIUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIIMOHATHHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B OPMUPOBAHUE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HHU, TaK U B IPO(EeCCUOHAIBHON IeATETHHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAYIHOTO MBIIUICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAArOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKU XMMHH Ha ONpeAeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

Ctpykrypa coaep:kanus npeamera copMUpOBaHa HA OCHOBE CHCTEMHOTI'0 MOJX0/a K €ro U3y4YEeHHUIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUYEHUSI O CTPOCHUHU aTOMa U XUMUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTroMY, BBIMOTHSA (GYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHNUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npuposl. Tem caMmbpiM 00ecriedyMBaeTCsi BO3MOKHOCTb
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» U «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOU JIEeATEILHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUYECKOr0 XapaKTepa, si3bIka HayKH, 3HAaHUIM O Hay4YHBIX METO/IaX U3YYEHHS BEUIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBujI 6€30MacHOTO OOpAIIeHHsI C BEIIECTBAMU B TTOBCEHEBHON KU3HM.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHHsI HA PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM NpU M3YYEeHHUH MTpeIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOIEe 3HaUeHUEe TPUOOPETH TaKKe
LEJH, KaK:

(opMHpOBaHNE UHTEIJIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KU3HH;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



MO3HABATEIBHON JIEATEILHOCTH, HAYYHBIM METOAAaM IMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIUIO U PAa3BUTHUE
CIIOCOOHOCTEH K XMMHUU;

obecrnieueHre yCcIoBHii, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJAIOIIMMHUCS OIBITAa Pa3HOOOpa3HOM
NEeSTeIbHOCTH, TTO3HAHUS M CAMOTIO3HAHHUSI, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIUN ), HMEIOIIINX
YHUBEPCATHHOE 3HAUCHUE JIJIS PA3IUIHBIX BHJIOB JICATEIHLHOCTH;

dbopMupoBaHUE yMEHUN OOBSICHSATEH M OIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA HA OCHOBAHUH 3HAHHUH U
OTIBITA, TTOJIYYCHHBIX IPHU U3YICHUU XVMHH;

dbopMupoBaHUE y 00YJIAFOIIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHWUS [ICHHOCTH XUMHYECKHIX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIX COXPAHEHUS CBOETO 370POBBS M OKPY>KAIOLIEH MPUPOTHON CPEebl;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peaKkuus

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema xumMmuueckux snemeHnToB . . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KU,
KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cucreme u
CTPOEHUEM HX ATOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUAA XUMUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEXAyHAPOIHAS ¥ TPUBUAIBHAS).
XHUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCA K Pa3JMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM,
TFEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanust XaMUUeCKUX PEaKIMid 110 Pa3IMYHBIM ITPU3HAKAM (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKuu BEHIeCTB, MO TEIIOBOMY 3 (DEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCICHHS XUMUYECKUX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUSI.

[TonsiTHE O CKOpOCTH XUMHUECKOH peakiuu. [TorsTre 06 00paTHMBIX U HEOOPATHUMBIX XUMHYECKHX
peakuusix. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOreHHbIX peakiusax. [IoHsATHEe 0 XUMUYECKOM PaBHOBECHUU.
@DaKTOpBhI, BIUSIONUIAE HA CKOPOCTh XMMHUYECKON PEaKIIMK U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OaJIaHC OKUCIIUTEIIBHO-BOCCTAHOBUTEIIEHON
peakuuu. CocTaBlIeHUE YPAaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJb30BaHUEM METO/1a
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAUECKON AUCCOIUALIMKI. DJIESKTPOIUTHI U HE- AIEKTPOIUThI. KaTMOHbI, aHUOHBI.
MexaHu3M IMCCOLMALMY BEIIECTB C PAa3IMYHBIMU BUAAMU XUMHYECKOU CBsI3U. CTENEHb AUCCOLMALINH.
CunbHbIe U cradble YEKTPOIUTHI.

Peaknuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKaHUS peaKlnii HOHHOTO 0OMEHa, TOTHbIE  COKPAIIEHHbBIE
MOHHbBIE YpaBHEHUs peakuinii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBICHUI 00
ANEKTPOJUTUYECKOHN Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoMel.

XVMMHUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISIMU KPUCTAIUIMUECKUX PEIMIETOK HEOPraHMYECKUX
BELIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHKE MIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IIPOLECCa AUCCOLMALUH KHCIIOT, IEJIoUe U CoeH
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBE/ICHUE OIBITOB, MILTIOCTPUPYIOMINX TPU3HAKU
NpOTEeKaHMs peakunii HOHHOTO oOMeHa (0Opa3zoBaHUeE OCajiKa, BhIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
HIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PCaKu pa3jIoXKCHUs,
COEIMHEHMS ); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEAKLUIl Ha HOHBI;
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

OO0mast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHHUS.
Crtpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOMCTBA, MTOJIyYEHUE, IpUMEHEeHNe. J[eficTBUE XJI0pa U XJIOPOBOJIOPOA HA OPTaHU3M
4esloBeKa. BaxkHenmme XJIOpUabl U UX HaXO0KICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHSI.



Crpoenue u pU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOMHbBIE MOIU(UKAITUH
KHCJIOPOJIa U Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, GU3HMIECKUE M XUMHYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XMMHYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Klacca KUCIIOT U crienupuieckre). XMMHUECKUe
peaKIMH, JIeXKale B OCHOBE IPOMBILIEHHOI'O CIIoco0a MojryuyeHus cepHoil kucaotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUN B TIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactipocTpaHeHHe B IpUpPoe, PU3NUECKUE U XUMUYECKHEe CBOKCTBA. KpyroBopoT a3oTa B mpupoze.
AmMmMuak, ero (pu3nYecKre U XUMUYECKUE CBOWCTBA, OTy4YeHUe U npuMeHenne. Cou aMMOHHSI, UX
(bu3nyecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBl aMMOHWUS. A30THas
KHCJIOTa, e€ MmoyrydeHne, Gu3nIeckue 1 XUMHUIECKIE CBOMCTBA (00IIMe KaK MMPEeICTABUTENS KJIacca KUCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIel Cpe/ibl COeIMHEHUSIMHU a30Ta (KHUCIOTHBIE T0XK]U, 3arps3HEHNE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKaMK hocdopa, Pu3nUecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPAIbHBIX YAOOPEHUN.

OO6mas xapakrepuctuka 31eMeHTOB IV A-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amoTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Axcopbuus. Kpyrosopot yriaepoaa B mpupoae. OKCHUIBI yraepoaa, uX GU3nveckre U XUMHIECKHe
CBOWCTBA, JICHCTBUE HA )KUBBIE OPTAaHU3MBI, ITOJIyYeHHE U TIPUMEHEHUE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

VYronbHas KUCIOTa U €€ CONU, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOJIydeHHE U IPUMEHEHUE.
KavecTBeHHast peakiys Ha kKapOoHaAT-HOHBI. Mcnoabp30BaHne KapOOHATOB B OBITY,
MEJULIMHE, IPOMBILUICHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUX yriiepoaa (MeTaH, 3TaH,
STHWJIEH, alleTUJIEH, 3TaHOJI, INIMIIEPUH, YKCYCHasl kucioTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX, O€JIKax, YIIIeBOAAaX — U UX POJIM B )KU3HU YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIUHECHUM.

Kpewmuuii, ero pusnueckue u XuMuyecKkue CBOMCTBA, ofyuyeHue u npumeHenre. CoeAMHEHNs KpEMHUS B
npupoae. O6uue npencrasinenus o0 okcuae kpemuus(1\V) u kpemuueBoit kuciore. CUIHKaATHI, UX
UCMOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTU. BaskHeine crponTenbHble MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpolneMpl 6e30MMacHOro MCIOJIb30BaHMsI CTPOUTEIBHBIX MaTepPHAaJIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAUECTBEHHBIX PEaKnii Ha XJIOPHI-HOHBI U HAOIIOICHNE TIPU3HAKOB UX MPOTEKAHUS; OTIBITH,
oTpakaromue GU3nIecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHNE BUIeOMATEepHalioB); HabIr0AeHUE MpolLecca
oOyTriMBaHMs caxapa Moj JAeiicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yY€HUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha cynb(haT-HoH U
Ha0II0/IeHNE TTpU3HaKa e€ MPOTEKaHusI; O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; moiaydyeHue, coOupanue, paclo3HaBaHue U U3y4EeHUE CBOMCTB aMMHUaKa; MPOBECHHE
Ka4eCTBEHHBIX PEAKIMI HAa MOH aMMOHUS U (pocaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKaHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYEHHE MOJIeNIel KpUCTAJUIMYECKUX PELIETOK aiMasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYEHHE IPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/]a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX ITOJIOKEHUS B
Ilepuoauueckoit cucreme xumuueckux 3nemenTos /1. . Menneneesa u crpoenus atoMmoB. CTpoeHue
MeTaJlI0B. MeTanuueckasi CBsI3b U METAJUIMUECKas KpUCTaInyecKas peérka. DJIeKTPOXUMUYECKUH psij
HanpspkeHui MetaioB. OU3nuecKue U XMMUYECKHe CBOMCTBa MeTaiioB. O01e criocoObl MOTyYeHHS
MeTasuioB. [IoHsTHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. Criassl (CTasb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

Ilenouynbie MeTaibl: osnoxeHue B [lepruoanueckon cucreme xumuueckux aneMeHToB J[. . Menaeneesa;
CTPOEHHE UX aTOMOB; HAXO0KJIeHUE B Npupoje. Pu3nyeckue 1 XMUMUUECKHE CBOICTBA (Ha IpUMepe HaTpus U
kanust). OKCUIbI U THAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne eI0YHbIX METAJUIOB U UX COEIMHEHUH.

[IlenoyHO3€eMENBHBIE METAUIBI MArHUHM M KaJIbLIMI: IT0JI0’KeHUE B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBAa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEHHUS!.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMeHToB J1. V1. Menneneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

JKeneso: nonoxenne B [lepnoandeckoii cucreme xumuueckux ainemeHToB 1. 1. MenneneeBa; ctpoeHue
aToMa; HaxoxJieHue B mpupoze. usnueckue 1 XUMUYECKHue CBOMCTBa xkeine3a. OKCHIbL, THIAPOKCHUIBI U COJTU
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMHUYECKUH IKCTICPUMEHT: 03HAKOMIICHHE C 00pa3IlaMyi METAJIOB | CIIABOB, UX (PU3NICCKUMHU
CBOMCTBaMMU; U3yUYECHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIA KAJIBITUS M HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEOBAHNE CBOMCTB KECTKOM BOJIBI; MPOIIECCa TOPEHHUS Kele3a B KUCIOPOIe
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEaKIIU Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkeneza(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHKS ITAMESHN HOHAMU HATPUS, KIS U KAIbIUS (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMHus M OKpYKamoLias cpeaa

Hoseie maTepuansl 1 TexHOJIOrMU. BelecTBa U MaTepuaisl B IOBCEIHEBHOM KU3HU YENOBEKA. XUMHUS U
310poBbe. bezonacHoe NCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHUYECKHUX 0’KOraX U OTPaBJICHUSIX. OCHOBBI IKOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arps3HEHNE
OKpYy»Karollen cpebl (mpenenbHas nonycrumas konueHntpamus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIAHBIH ra3, He(Th), IPOAYKTHI HX MepepabOTKH, UX
POJIb B OBITY U POMBIIUIEHHOCTH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B MAaTEepUAIIOB (CTEKIIO, CIUIaBbI METAILIIOB, TIOJMMEPHbIE
MaTepUabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U NOHATHH, SBJISIFOIMXCA CUCTEMHBIMU JUISI
OTJIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. Peanu3anus MeXIpeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIISETCS YEPE3 UCIIOIb30BaHUE KAaK OOIMX €CTECTBEHHO-HAYUYHBIX IOHATUH, TaK U
ITOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalus, IepuoAUYHOCTb, HAOIOJCHIE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MAaTEepUaJIbL.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAJTMYECKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIMIMHBI, CIIMHUIBI U3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
Comnnre.

buonorus: porocunres, npixanue, Ouocdepa, skocucTeMa, MUHEpaJIbHbIE YA0OPEHUSI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTUINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 Kiacce HaIpaBJIeHO Ha JOCTHKEHUE 00Y4arOLIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMUU B €IUHCTBE y4eOHOM U BOCIIUTATENbHON JiesiTenbHOCTH OpraHu3aly B COOTBETCTBUM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLMANIN3aIMH 00yUarOIIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYCHUSI XUMUYECKON HayKU B )KU3HU COBPEMEHHOTO 00IIECTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMPEACTaBJIICHHA O COUAJIBHBIX HOpMAaxX U MpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HBIX, IMO3HAaBAaTCIIbHBIX 3a/la4, BBIIIOJIHCHUH XUMHWYCCKUX SKCIICPUMCHTOB, CO3JJaHUHN y‘-Ie6HI)IX IIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMMO3UIMH HPAaBCTBCHHBIX U IMIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MIPUPOJIBI, B3AHMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTenbHON, HHOOPMAITMOHHON M YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIe HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX NPUBBIYEK (YHIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHUIO IPOoQecCcuii U Tpyna pa3InuyHOro poja, yBaXXEHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYAILHOW TPAEKTOPUH MPOOKEHHS 00pa30BaHUS C YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) KOJIOTHYECKH 11eTIECO00PA3HOT0 OTHOIICHHUS K MPUPO/Ie KaK HCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN Cpe10i, MOBBIIIEHUS YPOBHSI 3KOJIOTHYECKOW KYJIbTYpPbI, OCOZHAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMEeTHBIX Pe3yabTaTOB BBICISIOT 3HAYUMBIC I (DOPMHPOBAHUS MHUPOBO33PCHHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YICOHBIX MPEMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU U3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TIJIAHHPOBAHUIO U OCYIIECTBICHUIO YIEOHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BLI6I/IpaTB OCHOBaHUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIC,
ACAYKTHUBHBIC, 110 aHaHOTI/II/I); JeJ1aTh BBIBOJbI U 3aKJIFOUYCHUS,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (I)OpMyJ'Ia u
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTH, IIPUIUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HanbOoJIee MOAXOISIIUM C y‘léTOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (hOpM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U IO3HABATENbHBIX 33]a4 ONpe
-JISIIEHHOTO THIIA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIB30BaHMS HH(OPMAIIHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOl aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATILHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIMK U WILTIOCTPHPOBATH
pelraeMbIe 3a/1a9M HECTIOKHBIME CXEMaMH, TuarpaMmmMamu, IpyruMu popmamu rpaiki U ux
KOMOHHALIMSIMU,

7) yMEHHEM UCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIecCe YICOHON M HCCIIEI0BATEIBCKON NeSTEIIbHOCTH
WH(OPMAIIHIO O BIMSHUU TPOMBINIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaibHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMH

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3ECHTAIMH PE3YIHTATOB BBHIMTOIHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSTEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPOOJIeM Ha OCHOBE yUéTa OOIIMX WHTSPECOB M COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymeHrEM caMOCTOATEIBHO OMPEIEIATh IEH IeATeIbHOCTH, TUIAHUPOBATh, OCYIIIECTBIIATh,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh WU
KOPPEKTUPOBAThH MPEAT0KEHHBIN aITOPUTM JIEUCTBUI NPU BBHINOTHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM HCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPeIjlaraeMble B YCIIOBUH 3aJJaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aT€ILHOTO CO/ICP)KaHUS, YCTAHOBJICHHOTO TaHHOM
MIPUMEPHON pabouel MPorpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUAE ISl IPEIMETHON 007acTH «XUMHUS», BUBI ACITEIHBHOCTH 10
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETALMH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUCOHBIX U
HOBBIX CUTYaITUsX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAOT CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS CIEAYIOIINX
YMCHMM:

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl PeaKLUsl, XUMHUECKas CBsI3b, TEIUIOBON 2(PPEKT peakinu, MOJb, MOJISIPHBIA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJln3aTop, XAMHUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPO3Usl METAJIOB, CIUIABBL, CKOPOCTh XMMUYECKON pEeaKLuu, IPEIEIbHO T0IYCTUMAasl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUUECKHX MOHATHH (CM. 11. 1) U IPUMEHSITh 3TH MOHATHUS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnoavzosames XAMUYIECKYIO CHMBOJIMKY JIJIsi COCTABJICHHsI (DOPMYIT BEIECTB U YPABHEHUH XUMUYECKUX
peaKuuii;

4) onpedensims BaJICHTHOCTDb U CTCIICHb OKUCICHUS XUMUIECKUX DJIEMEHTOB B COCAMHEHHSX PA3IMIHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAasi) B HEOPraHMUYECKUX COCTUHEHHSIX; 3apsi MOHA IO XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. . Menaeneesa u 1eMOHCTPUPOBATh €r0 TOHUMaHHE:
OIHCHIBATh U XapaKTepu3oBaTh Tabanunyto ¢popmy [lepuonnyeckoil CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y», Mansie u
00JIbI1IME IEPUOABL; COOTHOCUTH 0003HAUYEHHU S, KOTOPbIE UMEIOTCS B IEPUONYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi spa, o01iee Yucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB M UX COEAMHEHUI B IIpe/iesiax MajblX IEPUOJOB U TJIaBHBIX MOJATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccupuyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHel
OKHCJIEHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U ClICIU(PUUIECKIEe XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIICKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, IO U CoJeil; MOTHbIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEACTBOM COCTABICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBHUSIX;

11) ebiuucasames OTHOCUTENBHYIO MOJIEKYIISIPHYIO i MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKOM pEeaKIuu;

12) crnedosams nipaBUIaM MOIB30BAHUS XUMUYECKOM IMOCYI0H 1 1a00paTOpHBIM 000pPYI0OBAHHEM, & TAKXKE

npaBuiIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) npoodums peakiuu, MOATBEPIKAAIONINE KaUeCTBEHHBII COCTaB PA3IMUHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, (hocdhar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3aIINIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHHUE

XHMHYECKHX peammﬁ

BEIIECTB U UX MPEBPAIICHHUN;

KrnaccudpuuupoBats XUMIYECKIE PEAKIIUH [0 PA3IHYHBIM IPH3HAKAM;

YcraHaBiIMBaTh 3aBHCHMOCTH CKOPOCTH XHMHYECKOI PEAKIHU OT Pa3IHIHbIX (paKTOPOB;
TIporHo3upoBaTh BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHX TIPEBPAILCHHUN B Pa3JIMYHbIX YCIOBHSX;
Ormnpenensth OKUCIUTENb U BoccTaHoBUTENb B OBP;

CocTaBIsTh IEKTPOHHBII GaNaHC PeaKIy;

TIpou3BOUTH BEIYMCICHHUS M0 XUMHIECKHM YPaBHEHHSIM;

BricTpanBath pa3BEépHyThIe MHCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALHIO U3 yueOHHKa
U CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIONB30BATh H3YUCHHBIH MOHATHHHBIN ammapat Kypca
XUMHH;

Vcnons30BaTh IIpH BHIOJHEHNHN YIeOHBIX 3aJaHUH H B IIPOLECCEe HCCIe0BATEIbCKOM
JeATEILHOCTH HAYYHO-MOMYISIPHYIO JTUTEPATYPY XUMHIECKOTO COICPIKAHMS, CIIPABOYHbIE
MaTepHalsl, pecypchl MHTepHeTa;

[TuceMeHHbII
[KOHTPOJIb;
[TecTupoBaHue;
ICamoo1eHKa C
[MCTIOJTH30BaHUEM«
(OnieHOUHOTO
ImucTay;

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnyectBo 4acoB Hdata Buasl nesiTebHOCTH Buael, popmbl | DiIeKTPOHHBIE
n/m | IporpaMmsbl U3yYeHHS KOHTPOJIS (mudposbie)
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE o6pasoBaTenbHbIe
padoThI padoThI pecypest
Paznen 1. BemiecTBO M XMMHYeCKHe peaKIuu
1.1. | TloBTOpenue u yriayGienue 3uanmii | 5 0 0 XapaKkTepu30BaTh XMMUUECKUE DJIEMEHTHI IEPBBIX TPEX NEPHOIOB, KaIUs M KaJIbLUs 110 UX VYeTHslit onpoc; lhttps://educont.ru/
OCHOBHBIX pa3/1eJIoB Kypca 8 nosoxenuto B [lepuonuueckoii cucreme J1. M. Menneneesa; ITucbMenHsIit https://resh.edu.ru/
KJIacca KiaccuuupoBaTs 1 Ha3bIBaTh HEOPraHUIECKHUE BEIICCTBA H3YUCHHBIX KIIACCOB; KOHTPOJIb;
OrnuchIBaTh 00LINE XUMHYECKIE CBONCTBA BEIIECTB Pa3INYHBIX KJIAcCOB, OATBEPKAATh cBoiicTBa | TecTipoBaHue;
IpUMEpPaMU MOJIEKYIIPHBIX YPaBHEHHH XUMUYECKUX PeaKIHi; CamooreHKka ¢
Onpenenars BUJ XUMUUECKON CBA3H M THI KPUCTAUIMYECKOH peIIETKY BEILECTBA; HCHOJIb30BaHUEMK
IIporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCHMOCTHU OT HX CTPOCHHUS; OneHoyHOTO
BsicTpanBath pa3BEpHYThIC MMCHMEHHBIC M YCTHBIC OTBETHI C OMOPOIt Ha MH(POPMALMIO U3 yueOHHUKa | JINCTa;
U CIIPaBOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOJIb30BATh H3YUCHHBIH OHATHHHBIN ammapar Kypca
XHUMUH;
Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 33JaHUH 1 B IPOLIECCE UCCIIEA0BATENbCKON
JeATEIEHOCTH HayYHO-IIOMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COZIePKaHHUs, CIIPaBOYHbIE
MaTepHaisl, pecypchl MHTepHeTa;
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH 4 0 0 PackpbIBaTh CMBICT N3Y4aeMbIX IOHSATHI U IPUMEHATH STU HOHATHUS IIPH ONUCAHUU CBOMCTB [Yerneiii onpoc;  https://educont.ru/

lhttps://resh.edu.ru/




Y cTHBII onpoc;

Ihttps://educont.ru/

1.3. | DaekrponuTnueckas 10 PackpbiBaTh CMBIC] H3y4aeMbIX MOHSTHI, @ TAKXKe CMBIC] TEOPUHM IIEKTPOITHTHUECKOH N b hed
auccouuanusi. XuMu4ecKue JHUCCOUAIN, [TuckmenmbIi ttps./ / resh.e u.ru/
peakuuu B pacTBopax OOBACHATD MPUUKMHBI IEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB; [KOHTPOJIb;

COCTaB/IATh YPABHEHHS MCCOLMALINH KHCIIOT, 1eJI0uel U colel, TIONHbIE U COKPAIEHHbIE HOHHbIe [KOHTPOIbHAS

YpaBHEHHS XHMHYECKHUX PEaKIUi HOHHOIO 0OMEHa; pabora;

I1naHupoBaTh U OCYIIECTBILATh HA IPAKTHKE XMMUUECKUE IKCIIEPHMEHTHI, IPOBOIUTH [pakTuyeckas

HaOJI0JeHNS, IeaTh BHIBOJBI 110 Pe3yIbTaTaM dKCIICPUMEHTa; pabora;

CrezioBath npaBuiaM 6€30I1acHOI paboThl B JAGOPATOPUM IIPU HCIIOIB30BAHUH XUMHYCCKOH CamoorneHKa ¢

NOCY /bl 1 060py0BaHHs; [MCTIOJIB30BaHUEMK

IIpouzsoauts Bbl‘-llfCJ]CHl/lﬂ 110 XMMHYECKUM YPABHEHHUSM; . Onenoutoro

BrlcTpanBaTh pa3BEpHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMANHIO U3 yueOHHKA cay:

U CIIPaBOYHBIX MAaTE€PHAIOB, IPAMOTHO HCIOIb30BaTh U3y4EHHbIN MOHATUIHBIN anmapar Kypca ’

XMMMH;

Hcnons30BaTh IpH BBIIOMHEHUH YIeOHBIX 3a1aHUIT H B IIPOLECCE HCCIEA0BATEbCKON

JIEATENIbHOCTH HAyYHO-TIONYJIAPHYIO JIUTEPATYPY XMMUYECKOIO CONEPIKaHHs, CIIPABOYHBIE

Marepuaisl, pecypcsl IHTEpHETA;
Hroro no pazneny 19
Pa3nen 2. HemeTa/libl M HX COeHHEHHsI

. o |Y cTHBII orpoc; lhttps://educont.ru

2.1. | Odmas XapaKTepUCTHKA 4 OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB HEMETAJIOB U UX COCIMHEHUH B Poc; ps:// /

XHMHUYeCKHX d1eMeHToB VIIA-
rpynnsl. [anorensr

Ipezieax MalbIX IEePHOAOB U INIaBHEIX MoArpymH [leproaideckoil cCHCTeMbI XHUMHYECKHUX
3JIEMEHTOB C Y4ETOM CTPOCHHS UX aTOMOB,;

XapaxTepu3oBath (pU3NYECKUE H XUMHIECKHE CBOICTBA IIPOCTHIX BEIIECTB IAJIOTEHOB (Ha IpUMepe
XJIOpa) M CJIOXKHBIX BEIIECTB (XJIOPOBOAOPOJIA, XIOPHIA HATPHUS), CIIOCOOBI HX MOIyYeHHS,
HPUMEHCHHE U 3HAYCHHE B IPUPOJIC U JKU3HH YEIOBEKa;

OnpenensTs raloreHU-HOHBI B PacCTBOPE;

InanupoBaTh 1 OCYIIECTBIIATh HA PAKTHKE XUMUYECKHE IKCIICPUMEHTBI, IIPOBOAUTE
HaOJIOJICHNS, IeIaTh BBIBOJBI 110 Pe3yJIbTaTaM KCIIePHMEHTA;

CrienoBath npasuiam 0€30macHoi paboThl B 1a0OPaTOPHHU NP UCHOIb30BAHUM XHMHYECKON
HOCYZBI U 000PYIOBAHHS;

BsicTpanBath pa3BEpHYTHIC MMCHMEHHBIC M YCTHBIC OTBETHI C ONMOPOit Ha HH(MOPMALHIO U3 y4eOHHKA
¥ CIIPaBOYHBIX MAaTEPUANIOB, IPAMOTHO HCIIOJIB30BATh H3yUCHHbIIl TOHATHIHBIN anmapar Kypca
XUMHUH;

Hcnonb30BaTh MPH BBIOTHEHHH Y4EOHBIX 33/[aHHUI H B IIPOLIECCE HCCIICA0BATENBCKON
JeSATeIFHOCTH HayYHO-IOMYJIIPHYIO JTUTEPATyPy XUMHIECKOTO COZIepKaHHUs, CIIPaBOYHbIE
MatepHaisl, pecypcsl MHTepHETa,;

[TuceMeHHbII
[KOHTPOJIb;
[pakTuyeckas
lpadora;
[TecTupoBaHue;
ICamoo1eHKa C
[MCTI0JIb30BaHUEMK
lOnienouHoOrO
ImucTay;

lhttps://resh.edu.ru/




Y cTHBII onpoc;

Ihttps://educont.ru/

2.2. | O6mas xapakTepucTHKa OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 371eMeHTOB VIA-TpymsI 1 uX
XHMHYeCKHX j1eMeHToB VIA- COCIMHCHHUI C yU4ETOM CTPOCHHUS UX aTOMOB, [TnceMenmeli https://resh.edu.ru/
rpynnsl. Cepa u eé coeHHeHust XapakTepu3oBaTh (PU3MUYECKUE U XMMHUECKUE CBOIICTBA IIPOCTOTO BEIECTBA CEPBI U e& [KOHTPOJIb;
COeJIMHEHMH (CEepOBOIOPO/IA, OKCHJIOB CEPBbI, CEPHOM KHCIIOTHI, CYlIb(aTOB), CIIOCOOBI X KouTponbHast
OJTy4eHNsI, TPIMCHEHHUE U 3HAYCHHUE B [IPUPOJE M XKU3HU YEIOBEKa, pabora;
Onpenensth HATUYKE CYIb(aT-HOHOB B PAacTBOPE; (CaMooleHKa €
OOBSCHATH CYIIHOCTD 9KOJOTHYECKUX MPOOIIEM, CBS3aHHBIX C IIePepabOTKOI COCIMHCHUI CEPBL;  [MCMOIB30BAHUEMK
InanupoBaTh ¥ OCYIIECTBIATh HA PAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTH lOnenounoro
HaOJIFO/ICHIS, IENIATh BBIBOJIBI 110 PE3yJIbTaTaM IKCIIEPHMEHTa; b Tay;
CrnienoBath npaBuiam 6e30macHoit paboThl B 1a00paTOPHU MPH UCHIOIb30BAHUH XUMHYIECKOIT
HOCYIBI X 000pYyIOBaHNS;
IIpOM3BOANTH BBIYMCICHHUS [0 XUMHYECKUM YPaBHEHHSM;
Hcnonb30BaTh IPH BBHITOJIHEHHH YYEOHBIX 3alaHUI TEKCThI y4eOHMKa, CIIPABOYHbIE MaTEPHAIIbI
(Teproauyeckyro cucTeMy XUMUYecKux 3neMeHToB [, . Menneneesa, Tabiuiyy pacTBOPEMOCTH
KHUCJIOT, OCHOBaHHUM U COJEH B BOJIE, 3IEKTPOXUMUYECKUH PsiJI HAPSKEHUIT METAILIOB);
Hcmnonp30Bath MU BBIIOIHEHHH y4eOHBIX 3aJaHHIT M B [IPOLIECCE MCCIIEI0BATEIBCKOM
JISITENIbHOCTH HAaY4YHO-TIONYIIIPHYIO JINTEPaTypy XUMUYECKOTO COACPKAHNUS, CIIPABOYHbBIE
Matepuaisl, pecypcsl HTEpHETa,
2.3. | O0mas xapaKTepucTHKA OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB 2JIEMEHTOB VA-TPYIIIIBI X HX [Yerneiii ompoc; - https://educont.ru/

XUMHYECKHX 3J1eMeHTOB VA-
rpynmnsi. A30T, ocdop U ux
coeTMHeHHs

COEIMHEHHH ¢ YUETOM CTPOEHHS MX aTOMOB;

Xapaktepu30Bath (pU3NUECKUE H XUMHIECKIE CBOMCTBA MIPOCTHIX BEIIECTB a30Ta U (ocdopa u ux
COeAMHEHMH (aMMHaKa, coJleil aMMOHHS, a30THON KHUCIIOTBI, HUTPaToB, okcuza Gocdopa(V) u
(docdopHoii kucnoThl, GpocdaToB), CIOCOOB UX MOTYUCHHS, IPUMEHEHHE U 3HAYCHUE B IPUPOJIC U
JKU3HH YEI0BEKa;

OnpenensTs HOHBI aMMOHHUS U pochaT-HOHBI B pacTBOPE;

OOBACHATb CYLIHOCTb SKOJIOTUYECKHUX NPOOJIEM, CBA3aHHBIX C HAXOXKIECHUEM COSJMHEHUN a30Ta 1
(docdopa B okpyxaroueii cpene;

I1nanupoBaTh U OCYIIECTBILATh HA IPAKTHKE XMMUUECKUE IKCIEPUMEHTHI, IPOBOIHUTD
HaOJIOJICHNS, IeIaTh BBIBOJBI 110 Pe3yJIbTaTaM KCIIePHMEHTA;

CrienoBath npasuiam 0€30macHoi paboThl B 1a0OPaTOPHHU MPH UCHOIb30BAHUM XHMHYECKON
nocy il ¥ 000py10BaHMs;

TIpon3BOUTE BEIYUCICHNUS 10 XUMHIECKHM YPaBHEHHSIM;

Hcnonb30BaTh IpH BHIIOIHEHHU y4eOHBIX 3aJaHUH TEKCThI yUeOHHKa, CIIPABOUHBIC MaTePHAIIBI
(TIepruoIMIECKYI0 CHCTEMY XHMHUeCKHX d1eMeHToB J[. 1. MenpeneeBa, TabJHIy pacTBOPHMOCTH
KHUCJIOT, OCHOBaHHUH M COJICH B BOZIE, JIEKTPOXUMUYECKUN PsiJl HANPSHKEHUH METaJlIOB);
Vcnonp30BaTh pH BHITOJHEHNN YIeOHBIX 3aJaHUH U B IPOLECCE HCCIIEI0BATENbCKOM
JesATeIbHOCTH HAyYHO-MOMYIIPHYIO TUTePaTypy XUMHIECKOTO COIePKaHHs, CIIPaBOYHbIE
MaTepHaisl, pecypchl MHTepHeTa;

[TiuchMeHHBII
[KOHTPOJIb;
[pakTuyeckas
lpadora;
[TecTupoBaHue;
(Camoo1eHKa ¢
[ICIIOTB30BAaHHEM«
(Onenounoro
icTay;

lhttps://resh.edu.ru/




Y cTHBII onpoc;

Ihttps://educont.ru/

2.4, | O6man xapakTepucTHKa 10 OOBSICHATD 00LIHE 3AKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 371eMeHTOB |V A-rpymms! U ux
XHMHYeCKHX dj1eMeHToB |VA- COCIMHCHHUI C yU4ETOM CTPOCHHUS UX aTOMOB, [TnceMenmeli https://resh.edu.ru/
rpynnsl. XapakTepr30BaTh (PU3HIECKUE U XMMHYECKUE CBOIMCTBA IPOCTHIX BELIECTB yIiiepoja U KpeMHus u  [KOHTPOJIb;
Yriepoa u KpeMHHIi 1 HX UX COCAMHEHHIT (OKCHIOB YIIIEPO/Ia, YIOIbHON KHCIIOThI, KApOOHATOB, OKCHA KPEMHH, KonTposbHast
coeHHeHHsI KPEMHHEBOM KHCIIOTBI, CHJIMKATOB), CIOCOOBI HX MOJTyYeHHs, IPUMEHEHNE 1 3HAYEHHE B IIpUpojie U [paboTa;
JKU3HHU YEJI0BEKa; lMpaxTuyeckas
Omnpenesnsits KapOOHAT- U CHJIMKAT-HOHBI B PACTBOPE; paGora;
OOBACHATH CYIIHOCTB SKONOTMYECKUX MPOOJIEM, CBA3AHHBIX C HAXOKIEHHEM YIJIEKUCIIOTO Ta32 B |CaMooLeHKa ¢
OKpy:KaroIeii cpenie; [CTIOIB30BAHHEMK
HWimtocTpupoBaTh B3aMMOCBS3b HEOPTAHUYECKUX COSAMHEHHUHN YIIIepo/ia U OPraHHYECKUX BELIECTB; Oneroumoro
IT1aHUPOBATH U OCYIIECTBIISATH HA IPAKTUKE XMMHYECKUE IKCIIEPHMEHTbI, IPOBOAUTD nscTay:
HaOJIFO/ICHIS, IENIATh BBIBOJBI 110 PE3yIbTaTaM SKCIIEPHUMEHTA; ’
CrnienoBath npaBuiaM 6e30macHoit paboThl B 1a00paTOPHHU MPH UCHIOIb30BAHUH XUMHYIECKOIT
HOCYIBI X 000pYyIOBaHNS;
Hcnonb30BaTh IPH BBHIIOJIHEHHH YYEOHBIX 3alaHUI TEKCThI y4eOHMKa, CIIPABOYHbIE MaTEPHAIIbI
(Teproauyeckyro cucTeMy XUMUYecKux dneMeHToB J. 1. MeneneeBa, Tabauily pacTBOPHMOCTH
KHUCJIOT, OCHOBaHHUM U COJIEH B BOZIE, 3JIEKTPOXUMUYUECKUHN PsiJl HATIPSHKEHUH METaJlIOB);
Hcronb30BaTh PH BBIOJIHEHHH YYEOHBIX 33/[aHUI U B [IPOLIECCE HCCIIEHA0BATEIBCKON
JeSITENIbHOCTH HAayYHO-TIOMYIISIPHYIO JINTEPaTypy XUMHUYECKOTO COJCPIKAHMSI, CIPABOYHBIC
MatepHaisl, pecypcsl MHTEpHETS,;
Uroro no pazaeny 28
Paznen 3. MeraJuibl M HX cOeMHEHHUS
3.1. | O6mue cBoiicTBa METALIIOB 4 PackpbIBaTh CMBICIT H3y4aeMbIX [OHSTHI M IPUMEHSTH 3TH IIOHATHS IPH OIIMCAHNUH CBOMCTB [Yerneiii onpoc;  https://educont.ru/

BEIECTB U UX IIPEBPAIICHNI;

OOBSCHATD 00ILIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JI€MEHTOB-METAILIOB H HX
COEIMHEHHH ¢ YUETOM CTPOEHHS MX aTOMOB;

XapakTepHu30BaTh CTPOSHHE METAJLIOB, 00IIHE (pU3NIECKHE M XUMUIECKHE CBOHCTBA METAJIIOB;
XapakTepu30BaTh 00IHE CIIOCOOBI MOTYyYEHHS METAILIOB;

CrnezroBath mpaBmiaM 6€3011acHOI paboTHI B TaGOPAaTOPHH MPH HCTIONB30BAHNH XUMHUYECKOH
nocy bl ¥ 000pyI0BaHUs;

TIpon3BOUTE BEIYUCICHNUS 110 XUMHIECKHM YPaBHEHHSIM;

Hcnonb30BaTh IpH BHIIONHEHHU y4eOHBIX 3aJaHUH TEKCTh yUeOHMKa, CIPABOUHBIC MaTePHAIIBI
(TTepromueckyro cucteMy Xxumudecknx anemenTos JI. M. Menneneesa, Tabuiy pacTBOpEMOCTH
KHUCJIOT, OCHOBaHHH U COJICH B BOZIE, DJIEKTPOXUMUYECKUN PsiJl HANPSHKEHUH METaJlIOB);
Hcnonp30BaTh IpH BHIIOIHEHHU YUEOHBIX 3aJaHUI U B IPOLECCE HCCIEI0BATENbCKOM
JIeSITeNIbHOCTH HAaYYHO-TIONYIISAPHYIO JINTEPaTypy XHMHUYECKOTO CONEPKaHNUs, CIIPaBOYHBIE
MaTepHaisl, pecypchl MHTepHeTa;

[TuceMeHHbII
[KOHTPOJIb;
[TecTupoBaHue;
ICamoo11eHKa C
[MCTIONTb30BAHUEM K
OrienouHOr0
ImucTay;

lhttps://resh.edu.ru/




Y cTHBII onpoc;

Ihttps://educont.ru/

3.2. | BaxkHeiilme MeTAIbI H HX 13 OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3IEMEHTOB-METAJUIOB B TPYINAX U HX
coeTMHeHHsI COCAMHEHHH ¢ yIETOM CTPOCHUS KX aTOMOB; [TnceMenmeli https://resh.edu.ru/

Xapaktepu3oBath (pU3NYECKUE U XUMHICCKHE CBOIMCTBA MIPOCTHIX BEIIECTB METAJIOB U UX [KOHTPOJIb;
COCAMHEHHUH (OKCHIOB, THAPOKCHIOB, CONEH), CIOCOOBI UX MOMyUYEHHUs, IPUMEHEHNE U 3HAYCHHE B KonTponbHas
IIPUPOJIE H JKU3HU YETIOBEKA; pabora;
Pacnio3HaBaTh ¢ HOMOIIBIO KAUECTBEHHBIX PEAaKIUi HOHBI METAJIOB (MarHus, allOMUHUS, IMHKA,  [[IpakTryeckas
JKenesa, MeJIH); pabora;
InanupoBaTh ¥ OCYIIECTBIATh HA PAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTH Camoomenka ¢
HaOJI0JeHNS, IeaTh BBIBOJIBI 110 Pe3yIbTaTaM KCIePUMEHTA,; licoME30BAHMEMK
CrnienoBath npaBuiam 6e30macHoit paboThl B 1a00paTOPHU MPH UCHIOIb30BAHUH XUMHYIECKOIT Onerouroro
HOCYZBI U 000PYOBAHHS; cTan:
[Tpou3BOAUTH BHIYUCICHHS [0 XUMUYECKUM YPABHCHHSM; ’
BsicTpanBath pa3BEpHYThIC MMCbMEHHBIC M YCTHBIC OTBETHI C ONOPOIt HA HH(OPMALIHIO U3 y4eOHHKa
U CIIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIONIb30BATh H3YUCHHBIH IOHATHIHBIN ammapat Kypca
XUMHUH;
Hcnons30BaTh IpH BBIIOIHEHUH YIeOHBIX 3a1aHUIT H B IIPOLECCE HCCIEN0BATEIbCKON
JIESTENIbHOCTH HAay4YHO-TIOMYIISIPHYIO JINTEPaTypy XUMHUUYECKOTO COACPKAHNUS, CIIPABOYHBIC
MaTepHalsl, pecypckl MHTepHeTa;

Hroro no paszzeny: 17

Pa3znen 4. Xumus v oKpy:kaouias cpeia

4.1. | BemecTBa u MaTepHaibl B Ku3Hl | 3 XapakTepu30BaTh POJb XUMHUH B PAa3JIMIHEIX chepax NesTeIbHOCTH JIOZeH, OCHOBHEIC BEIECTBA U [Yerneiii onpoc; - https://educont.ru/

YeJI0BeKa MaTepHaJIbl, IPUMEHSIEMbIE B JKU3HH COBPEMEHHOTO UETIOBEKA,; Baer; https://resh.edu.ru/

OObACHATH YCIIOBHs 0E30I1ACHOTO KCIIOJB30BAHMUS BELIECTB ¥ XUMUYECKHX PEakLuii B ObITY; Camoorenka ¢
AHaNM3UPOBATh U KPUTHIECKH OLEHUBATh HH(POPMALHIO O BIMSHHUH IPOMBIIUIEHHOCTH, CENICKOro  [CHOJIb30BaHUEMK
X034I{CTBa, TPAHCIIOPTA U JIP. HA COCTOSTHUE OKPY)KAIONIEH cpe/bl; (Onexounoro
YMeTb 0Ka3bIBaTh IIE€PBYIO MOMOIIb IPH XUMUYECKUX 03KOTaX U OTPABICHHUSX; lmucTay;
ITpuanMath ygactue B 00CYKIEHNH MPOOIEeM XHMIYECKOH 1 SKOJIOTHIECKOH HAallPaBIEHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3HIIUIO IO TPoOIeMe U Hpe/IaraTh BO3MOXKHBIC ITyTH €€ PEIICHNUS;

Uroro o pazaeny: 3

Pe3sepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoxa

KoaungecTBO 4acoB

BCEro

KOHTPOJIbHBIE
padoTsI

NpaKTHYeCKHe
padoThI

JlaTa
U3yveHus

Buapbl,

¢opmbI
KOHTPOJIsI

IIepuonnueckuii 3aK0H.
ITepuonnueckas cucrema
XAUMHYECKHX dj1eMeHToB /1. 1.
MenpeneeBa. CTpoeHHE aTOMOB.

0

0

IInceMeHHBIN
KOHTPOITb;

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX IIEMEHTOB
MIEPBBIX TPEX NEPUOIOB, KaJlus,
KaJIbIUS ¥ UX COEIMHEHUI B
COOTBETCTBUH C MOJIOKEHUEM
3JIEMEHTOB B [IEPUOANYECKON
CHUCTEME U CTPOCHUEM HX
aTOMOB.

3ayer;

Knaccuduxamms u
HOMEHKJIaTypa HEOPTaHMYECKUX
BEIIECTB (MEXXIyHapOIHAS U
TpUBHAJIbHAS)

[TecTupoBanue;

XUMHYECKHE CBONCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IHYHBIM
KJIacCaM HEOPTaHUYECKUX
COCJIMHEHUM, UX TEHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB

[TuchrMeHHBIN
[KOHTPOJIb;

CtpoeHne BeleCTBa: BUJIBI
XUMHYECKOH CBSI3W W THUIIBI

KpUCTAJTITIMYCCKUX peH_IéTOK.

3aBHCHMOCTH CBOMCTB BEILIECTB OT
HUX CTPOCHUSL.

|Y cTHBII onpoc;

Knaccudukamms XuMu4eckux
peaknuii mo pa3Tu9HbIM
Mpu3HaKaMm (I10 YUCITy U COCTaBy
YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, 0 TETIOBOMY
a¢dekTy, Mo U3MEHEHUIO
CTEIEHEH OKUCIIEHUS
XUMHUYCCKHUX DJICMCHTOB, I10
00paTUMOCTH, TI0 yYaCTHIO
Karamu3aTopa). JK30- H
SHIOTEPMUYECKHE PEaKIIHH,
TEPMOXHUMHYECKUE YPABHEHHUS

[TuchMEeHHBIN
[KOHTPOJIb;




[TonsiTue o ckopocTu
XUMHYECKOM peakiuu. [lonarue o
TOMOTCHHBIX U TCTCPOTCHHBIX
peakuusx. Berancnenus —
KOJIMYECTBA BEILIECTBA, 00bEMA U
MaccChl peareHTOB WU

IIPOIYKTOB II0 YPaBHEHUAM
XUMHYECKHUX PEaKIIHii

'Y cTHBI onpoc;

[TonsiTne 06 0OPaTUMBIX H
HEOOpaTHUMBIX XUMHUYECKHX
peaknusix. [Tonsitue o
XUMHYECKOM PaBHOBECHUH.

@aKkTopsl, BIUAIOIINAE HA
CKOPOCTb XUMUYECKON PEAKLIUU
U TI0JIO’KEHUE XUMUYECKOTO
paBHOBECHS.

Y cTHBIif onpoc;

OKHCIIUTENBHO-
BOCCTAHOBHTEJIBHBIC PEAKIINU
(3JIeKTpOHHBIN OanaHc
OKHCITUTEIHHO-
BOCCTAaHOBUTEJILHON PEAKIINH).

[TuchpMeHHBIN
[KOHTpOJIb;

10.

Teopus dIEKTPOIUTUUECKON
JUCCOIMAIMU. DIEKTPOIUTHI U
HE3JIEKTPOJIUThI. KaTHOHBI,
aHHUOHBI. MeXaHU3M JHUCCO-
[HMAIUU BEIIECTB C Pa3IMYHBIMHU
BHUJaMH XUMHUYECKOH CBS3U.

'Y crTHBIT onpoc;
[TuchrMeHHBIN
[KOHTPOJIb;

11.

CreneHp IUCCOIUALIAN.
CunbHble U c1adble
ANEKTPOJIUTHI

|Y cTHBII onpoc;

12.

Peakiun nonnoro ooMena,
YCIOBUS UX MPOTEKAHUS.

HonHbIe ypaBHEHNS peakIuil.

[TuchrMeHHBIN
KOHTPOJIb;

13.

XnuMHUyecKkre CBOMCTBA KHUCIIOT,
OCHOBaHUH M COJICH B CBETE
MIpe/ICTaBICHHUH 00
BJIEKTPOIUTUYECKON
nucconuanuu. Cpena pactBopa.

[TuchMEeHHBIN
[KOHTPOJIb;

14.

[TonsiTHE O THAPOIN3E COJEH.

Y cTHBIH onpoc;

15.

KauecTBeHHbIE peakiiu Ha
KaTHOHBI U aHHOHBIL.

|Y cTHBII onpoc;




16.

[TpakTrueckas padota: Ne 1.
Pemenue skcriepuMeHTaNIbHBIX
3aja4 1o TeMe
"DJIeKTPOIUTHYECKAS
aucconuanus. XUMHYECKue
peakuuu B pactBopax”

[MpakTuyeckas
[padoTa;

17.

Beluncnenus mno ypaBHEHUsIM
XUMHYECKHUX PEaKIUH

[TuchpMeHHBIN
[KOHTpOJIb;

18.

[ToBTOpeHue, 0600IIEeHNE U
cucTeMaTu3alus 3HaHu|

CamooI1ieHKa ¢
ncronb3oBanueM«Ore
[HOYHOTO

lmrcTay;

19.

Konrtponsnas padora Nel mo
Teme «BemecTBo n XxuMuueckas
peaKIHs»

IKoHTponbHas
[padoTa;

20.

OO01as xapakTepuCcTHKa
rajoreHoB. OcoOEHHOCTH
CTPOCHHMS aTOMOB THX
3JIEMEHTOB, XapPaKTEPHBIC JIIS
HUX CTCIICHHU OKHCJICHUS.

Ctpoenue u pusndyeckue
CBOICTBA MPOCTHIX BEUIECTB —
raJIOr€HOB.

|Y cTHBIIt ompoc;
IucTay;

21.

XuMHYeCcKre CBOMCTBA Ha
puMepe xJiopa (B3aumo
-ICUCTBUE C METAIIaMHU,
HEeMeTaJlIaMH, IEJI0YaMH).

XnopoBoaopoa. ComnsiHas
KHCJIOTa, XUMHUYECKUE CBOWUCTBA,
II0JIy4Y€HUE, IPUMEHEHUE.
KauecTBenHsbie peakiu Ha
rajoreHua-uoHsl. /lerictBue
XJIOpa U XJIOPOBOJIOPO/A Ha
OpraHM3M YeJIOBeKa.
Baxxneiimme X10puasl U UX
HaxoxJieHue B npupoze. JIO.

Pacno3naBanue XJIOpUA-UOHOB.

Y cTHbI onpoc;
[TuchrMeHHBIN
[KOHTPOJIb;

22,

[IpakTuueckas pabora: Ne 2.
[Tonydyenue consiHON KUCIOTBHI,
H3y4EHHE €€ CBOWCTB

[MpakTHyeckas
[padoTa;




23.

Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, €CIIH
OJIMH M3 PEarcHTOB JaH B
H30BITKE; 00BEMOB ra30B IO
YPaBHEHUIO PEaKIIMK Ha OCHOBE
3aKOHA O0BEMHBIX OTHOIIICHHMA
ra3oB

[TrceMeHHbIH
KOHTPOJIb;

24,

OOm1ast xapaKTepUCTHKA
anemeHToB VIA-rpymnmsl.

Oco6eHHOCTH CTPOEHUS AaTOMOB
3THX JJIEMEHTOB, XapaKTEPHbIE
JUISL HUX CTEIIEHU OKHUCIICHUS.

Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBI.

AnnorponHsle Moau(pUKaIUN
KHCJIOPOJIA U CEPBI.

Y cTHBIif onpoc;

25.

XHUMHUYECKUE CBOKCTBA CEPBI.
CepoBomopoJ1, CTpOEHHUE,
¢busznyecKrue 1 XUMUYECKHe
CBOMCTBA.

'Y cTHBI onpoc;
[TuchbMeHHBIN
KOHTPOJIb;

26.

Oxcupl cepbl Kak
MIPEJCTaBUTENN KUCIOTHBIX
okcuaoB. CepHasi KHCIIOTa,
¢bu3nyeckue 1 XUMHUECKUE
CBOIicTBa (00IIHE KaK
MIPEJCTaBUTEINS KIlacca KUCIOT U
crenupuiecKue), IpUMEeHEHHE.

JIO. ObHnapy:xenue cynbhar-
noHos. JIO. B3aumoneiicteue
pa30aBiIeHHON CEPHOI KUCIIOTHI
C LIUHKOM.

|Y cTHBIIt ompoc;
[TuchrMeHHBIN
[KOHTPOJIb;




27.

XUMUYECKHE peaklinu, JIexalire
B OCHOBE ITPOMBIIIIEHHOTO
crioco0a Moyry4yeHus CepHOi
KHMCIIOTHI. ANnapaTsl U
MIPOTEKAIOIINE B HUX MPOLECCHI
(Ha mpuMepe IPOU3BOJCTBA
cepHoii kuciotel). Cosu cepHO
KHUCJIOTHI, KAUeCTBEHHAsI PEaKLIUs
Ha cyibdaT-uoH. Haxoxnenue
Cephl U €€ COCIMHEHUI B
pupoje. XuMHYECKOe
3arps3HEHUE OKPYKAIOIIeH
Cpeabl COeTMHEHHUSIMU CePBI
(KUCTIOTHBIE JOXK/IH,
3arps3HEHUE BO3yXa U
BOJOEMOB), CITOCOOBI €r0
MPEJOTBPAIICHHUS.

TecTupoBaHue;

28.

Bbruuciienus no ypaBHeHUsIM
XUMHYECKUX PEAKLUI; MaCCOBON
A0JIK BbIXOJa IMPOAYKTa pCaKInn

[TucbMeHHbIIH
KOHTPOJIb;

29.

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aLHs 3HAHWI

CamooI1ieHKa ¢
ncronp3oBanneM«Ore
[HOYHOTO

ItrcTay;

30.

KonTponsnas padora Ne2 no
teMe «QnemenTsl VIIA n VIA

TPy

KonTpomnsHas
Ipabora;

31.

OOm1ast XxapakTepUCTHKA
3J1IeMEHTOB V A-TpyTIIbI.

Oco0eHHOCTH CTPOEHHS AaTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIE
JUI HUX CTETIEHH OKUCIICHHUS.

A30T, pacipoCTpaHEHHUE B
npupojae, Gpu3nuecKue u
XUMHUYECKHUE CBOMCTBA.

Kpyrosopor a3zora B npupoae

Y cTHbI onpoc;

32.

AmMHaK, ero pu3nveckue u
XUMHYECKHE CBOICTBA,
nosy4yeHue u npuMmenenue. Conn
aMMOHUS, UX (pU3NYECKHe U
XHMHYSCKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas
peakuus Ha HoHbl aMMoHuMsl. JIO.

B3aumonaeiictBue conei
aMMOHHSA C IIEIOYBIO.

Y cTHBIH onpoc;
[TuchrMeHHBIN
[KOHTPOJIb;




33.

A3oTHas KHucnoTa, eé€
busnvecKre U XUMHUECKUE
CBO¥icTBa (00IIHE KaK
MIPEICTABUTEISI KJIacca KUCIIOT U
cnenuduaeckue).

Hcnons3oBanue HUTPATOB U
cojiell aMMOHUS B KauecTBe
MUHEpAJIbHBIX YA0OpEHH.

XHUMHYECKOE 3arpsi3sHEHUE
OKpY KaroIen cpeabl
COEIMHEHHSIMU a30Ta
(KHCIIOTHBIC TOXKIH,
3arpsi3HEHUE BO3/yXa, OYBBI U
BOJIOEMOB).

'Y cTHBI onpoc;
[TucbMeHHBIH
KOHTPOJIb;

34.

docdop, annoTponHbie
moaudukammu gocdopa,
(1)I/I3I/I‘-IGCKI/16 U XUMHUYCCKHUC
CBOMCTBA.

'Y crHBIiT onpoc;
[TuceMeHHbIIH
KOHTPOJIb;

35.

Oxkcun pochopa(V) u
dhochopnas kuciora,
(bu3nvecKre U XUMHUECKUE
CBOWCTBA, MOJyYCHHE.

KauectBennas peakuus Ha
dbocdar-nonsl. McnonszoBanue
¢docaroB B kauecTBe
MUHEPATBHBIX YIO0OPEHHIA.

3arps3HeHne NPUPOTHBIX
Bos10éMOB (ocdaTtamu. J1O.

O3HakomiieHHE ¢ 0Opa3lamu
a30THBIX U (HOCHOPHBIX
ynoopenuit

|Y cTHBIIt ompoc;
[TuchbMeHHBIN
[KOHTpOJIb;

36.

[IpaxTnueckas padora Ne 3.

HOJ’Iy‘IGHHﬂ aMMUakKa, HsyquHe
€r0 CBOICTB

[TpakTHueckas
[pabora;

37.

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN

[TuchMEeHHBIN
[KOHTPOJIb;

38.

VYrnepoa, auioTpONHbIE
MoauUKaIuH,
pacrmpocTpaHeHue B IPUPO/IE,
¢bu3nUecKre 1 XUMUYECKHE
cBoiicTBa. AfcopOuus.

Kpyrosoport yranepoza B
IpUpOIE.

Y cTHBIH onpoc;




39.

Okcunpl yriaepona, ux
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa, UX JIEHCTBHE Ha
JKUBBIC OPraHU3MbI, OJIy4YEHUE U
IIPUMEHEHHE. DKOJIOTHYECKHE
po0JIeMBbI, CBSI3aHHBIC C
okcuoMm yriepoaa (1V);
TUITOTE3a TJI00aIbHOIO ITOTEILIe

-HUA KJIIMMarTta, HapHI/IKOBBIf/i

¢ dexr.

'Y cTHBI onpoc;
[TucbMeHHBIH
KOHTPOJIb;

40.

VYrosibHas KUCIIOTA U €€ COJIH, UX
¢busnvecKkre 1 XUMHUECKUE
CBOWCTBA, IOJyYCHHUE U
npuMeHeHne. KauectBeHHas
peakiys Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, ME/IUIINHE,
IIPOMBIIIIEHHOCTH, CEJIbCKOM
xo3siictBe. JIO. KauecTBenHas
peakius Ha KapOOHAT-UOH

Y cTHBIif onpoc;
[TuchpMeHHBIN
[KOHTpOJIb;

41.

[IpakTueckue padbota Ne 4.
[Tonydenue yriekucioro rasa.

KauecTBeHHas peakius Ha
KapOOHAT-MOH.

[MpakTuyeckas
[padora;

42.

[TepBoHavYaIbHBIE TOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX YIIepo/a:
O0COOCHHOCTH COCTaBa B
ctpoenus. [Tonsitue o
OHOJIOTMYECKH BaKHBIX
BEILIECTBAX: KUPaX, OeyKax,
yriaeBojax. MaTtepuaibHOe
€IMHCTBO OPTAaHUYECKUX U
HEOPTaHWYECKUX COSAMHECHUN.

TectupoBanue;




43.

Kpemnnii, ero ¢puznueckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMEHEHHE B
ekTpoHuke. CoeAMHEHUs
KpemHuA B ipupoae. O0mme
IpeJcTaBiIeHUs 00 OKCcUe
kpeMHus(1Y) u kpeMHUEBOI
kuciore. CUIMKaThI, UX
UCIIOJIb30BAaHUE B OBITY,
MEIULHE, TPOMBIIIJICHHOCTH.

Baxuerinme cTpouTebHbIC
MaTepuaibl: KepaMuKa, CTeKIIO,
LIEMEHT, OETOH, JKEJIE300€TOH.

[IpoGnems! Oe30macHOro
UCIIOJIB30BAHUS CTPOUTEIBHBIX
MaTepralioB B IOBCETHEBHOM
KHU3HU

'Y cTHBI onpoc;
[TucbMeHHBIH
KOHTPOJIb;

44,

[TpakTrueckue padbota Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aga4 no teme «Hemeranabiy.

[MpakTuyeckas
Ipabora;

45.

Bbruuciienus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, ECIIH
OJIMH M3 PEAarcHTOB JaH B BUJIE
BOJHOI'O PAacTBOPA C U3BECTHOMN
MacCOBOM J0JIen

[TucbMeHHbIIH
KOHTPOJIb;

46.

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTu3alus 3HaHUI

CamooI1ieHKa ¢
rcronb3oBanueM«O1e
[HOYHOTO

lmcTay,

47.

KonTtponsHas padora Ne3 o
Teme «nemenTsl VA u IVA

TpyII»

KoHTponbHas
[padoTa;

48.

OOm1ast XxapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
METaJIJIOB Ha OCHOBAaHUU UX
nonoxeHnus B [lepnoandeckoi
CUCTEME XMMHYECKHX AJIEMEHTOB
. 1. Menneneesa u CTpOCHUS
aToMoB. CTpoeHuE METAJLIOB.

MeTtammuueckas CBI3b U
MeTaJuIMuecKasi KpucTainue
-CKasl pemIETKa.

|Y cTHBIH onpoc;




49.

DIIEKTPOXUMHUYECKUH P
HanpspkeHu MetauioB. Ouznue
-CKH€ U XMMHUYECKHUEe CBOICTBa
MetaiuioB. JIO. 3aBUCUMOCTD
CKOPOCTH pEaKIMU MEeTaJljia C
KHUCJIOTOM OT IPUPOIBI METaJIa

'Y cTHBI onpoc;
[TucbMeHHBIH
KOHTPOJIb;

50.

OO6mmwme crmocoOb! MOTyYeHUS
MeTaJlJIoB. BerauciaeHus mo
YpaBHEHHUSM XHUMHUYECKHX peaK
-1IM#, €CITM OJIUH U3 PEareHTOB
COJICPKUT TIPUMECH

Y cTHBIiT onpoc;
[TuchrMeHHBIN
[KOHTpOJIb;

51.

[ToHsITHE O KOPPO3HH METAILIOB H
OCHOBHBI€ CITOCOOBI 3aITUTHI OT
kopposuu. CruiaBsl (cTamb,
YYT'yH, JIOPATIOMUHUN, OpOH3a),
WX IPUMEHEHHE B OBITY H
npoMeliieHHocTu. JIO.

O3zHakoMyeHue ¢ oOpa3uamMu
CIIJIAaBOB METAJUIOB.

Y cTHBIif onpoc;
[TuchpMeHHBIN
[KOHTpOJIb;

52.

[l{enouHbIE METAILIBI.
ITonoxenue B [lepnoanueckoit
CUCTEME XMMHUYECKUX 3JIEMEHTOB
. 1. MeHnneneeBa, cTpoeHue
atoMoB. Haxoxnenue B
npupoje. Pusznyeckue u
XUMHUYECKHE CBOMCTBA (Ha
MpuUMepe HATPHUS U KaJHs).

|Y cTHBIIt ompoc;
[TuceMeHHbIIH
KOHTPOJIb;

53.

Oxcuapl ¥ TUIPOKCUIBI HATPUS U
kanus. [I[puMeHeHne meaouHbIX
METAJIJIOB U UX COETUHEHUN.

Brruncnenus no ypaBHEHUsAM
XUMHUYECKHX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WU COAECPIKUT
IIPUMECH

Y cTHbIH onpoc;
[TuchbMeHHBIN
[KOHTPOJIb;

54.

[IlenoyHO3eMENbHBIE METAIITBI
MAarHui ¥ KaJbLUi, CTPOCHUE
atoMoB. [Tonoxxenue B
IIepuonnueckoi cucreme
XUMHUYECKUX djieMeHToB /I, U.
MenneneeBa. Haxoxaenue B
npupoze. Puzndeckue u
XUMHUYECKHUE CBOWCTBA.

Y cTHBIH onpoc;
[TuchrMeHHBIN
[KOHTPOJIb;




'Y cTHBI onpoc;

55. | Baxknelimme coeInHEHNUS I COR—
KaJIbLUs (OKCHJI, TUAPOKCHU]I, KOHTPOIIE:
costn). JKECTKOCTh BOBI U
CHOCOOBI €€ yCTpaHeHUs

[paxkTu4eckas

56. | [Ipaktuueckas padora Ne 6. baGora;
JKEcTKOCTh BOIBI U METOILI €6
YCTpaHECHUS

o 'Y crHBI onpoc;

57. | Amomunuii. [Tonoxenue B I R vT—
[Tepuonuueckoit cucreme [KOHTPOILL;
XUMHUYECKUX djieMeHToR /1. M.

MeneneeBa, CTpoeHUE aTOMa.
Haxoxnenue B mpupoe.
dusznueckrue U XUMHYIECKHE
cBoiictBa. JIO. O3HakoMIICHHE C
oOpa3iamu aTlFOMHHHUS U €T0
CIVIAaBOB
o [TuchMeHHBIH

58. | Beruncienus MaccoBOM 10U hCOHTOIE:

BBIXO0/1a TIPOJIYKTA PEAKIIUH
o 'Y crTHBIT onpoc;

59. | AMdoTepHBIe CBOICTBA OKCH/IA S Tv—
U ruapokcua amomunus. JIO. KOHTPOIIB;
AMdoTepHbIE CBOMCTBA
TUAPOKCH]IA ATFOMUHUS

|Y cTHBII onpoc;

60 Kemnezo. Ilomoxenue B TTuchbMEHHBII
IIepunonnueckoii cucreme [<OHTPOTE;
XUMHUYECKUX djieMeHToR /1. M.

MeneneeBa, CTpoeHHE aTOMa.
Haxoxnenue B mpupone.
dusznyeckre ¥ XUMHUUECKHE
CBOICTBA.
Y cTHbIH onpoc;

61. | OKcHIBI, THAPOKCHIBI M COJIN IMichMemmbiit
xenesa(Il) u xeneza(1Ll). JIO. KOHTPOITh:
KauecTBenHble peakiny Ha
HOHBI JKene3a

[TpakTHueckas

62. | [IpakTuaeckas padorta Ne 7. babora;
Pemenue skciepuMeHTATBHBIX
3aJa4 1o TeMe «MeTaibl».

(CamoorieHKa ¢

63. | [ToBropenue, 0000IICHHE 1 ncniom3oBarmem«Ole
cUCTeMaTH3aInsI 3HaHUH HOHOTO

mcTay;,
KoHTponbHas
64. | KoutponbsHas pabota Ne4 o baGora;

TeMe «MeTayuibl»




65.

Hosble maTepuaisl u
TexHoJsioruu. BemecrBa u
Marepuabl B IOBCEIHEBHOU
JKU3HM YEJI0BEKA.

'Y cTHBI onpoc;

66.

Xumus u 310poBbe. bezonacHoe
HCIOJIb30BaHUE BELIECTB U
XUMHUYECKHX Peakluil B ObITY.

Y cTHBIif onpoc;

67.

[TpuponHbIe HCTOYHUKU
yII€BOJ0POAOB (YyToib,
NPUPOJHBIH ra3, HeTh),
IPOYKTHI UX TepepabOTKH, UX
pOJIb B OBITY U
MPOMBIIIICHHOCTH. OCHOBBI
9KOJIOTUYECKON I'PAMOTHOCTH.

XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolen cpebl (peneabHo
JIONYCTUMAsI KOHLIEHTpalus
BemectB — [1JIK). Pons xumuu B
PELICHUH YKOJTOTUUYECKUX
pooem

Bauer;

68.

Pe3epBHOe BpeMs

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NEMOHCTPALIUN






		2022-11-01T11:43:23+0300
	Казакова Е.Н.




