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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma no XxuMuu jst ooydaronuxcs 9 kiacca coctaBiieHa Ha ocHOBe TpeOoBaHMit K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCAJIBHOM KOIU(PHUKATOPE MO XMMHUH, a TaKKe Ha OCHOBE [IpumepHOi mporpaMMel
BOCIIUTaHMS 00YUaIOIIMXCS IPH MOJTyYEHUH OCHOBHOT'O 00111ero oopazoBanus u ¢ yuétom Konuenuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoi
denepanyy, pealu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komneruu
Munnpocsemenus Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuag yue6HOrO nnpeiMeTa « XUMHS» B JOCTH)KEHHUE 11€JIei OCHOBHOTO 00111ero 00pa3zoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAayKH B [IO3HAHUHU 3aKOHOB IIPUPO/JbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIECTBA U CO3[aHUM HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEYECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(opMHUPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
BEIIECTB B MIPUPOJIC; COBPEMEHHAs! XUMHUsI HAallpaBJIeHa Ha pelIeHue rII00aIbHBIX MPO0IeM yCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30IacHOCTH, IPoOIeM
3IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUUYECKoro oOpa3zoBaHus. B minane couupanuszanuy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JI0BEKY XMMUYECKHE 3HaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT00Opa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIpYTHX, K OKpy>Karollel MpupoIHOi cpese, Ui IPaMOTHOIO MOBEACHHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTepralIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IH@BHOﬁ JKHU3HU.

XuUMHYEeCKoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJIIETCS 0a30BBIM 110 OTHOIIECHUIO K CUCTEME OOIIETO
XHUMHYECKOT0 00pa3oBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEalIM3yeT MPUCYIIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KITFOUEBbIC IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBCHHBIC U
VHIMBUIYATbHBIC TOTPEOHOCTH. DTUM ONpPEEIAETCS CYITHOCTh OOIIEH CTpaTernu 00y4YeHNUs, BOCIUTAHUS U
pa3BUTHS 00YUYAIONIMXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUSD».

N3yuenue npenmera: 1) cnocoO6CTByeT peaan3aiii BO3SMOKHOCTEN AJi CaMOpa3BUTUS U (POPMUPOBAHHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBIIIICHHS U TBOPYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEILHON yueOHOU
JESTEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATENbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBbHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAYYHOTO MBILIUICHHUS,
3aKJIaJIbIBA€T OCHOBHI IIEIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOIBI U UEIOBEKa, SABIISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeunBatOTCs cClieU(UKOI coiepkaHus IpeIMeTa,
KOTODBIH SBIISIETCS MEAarOrMueCcKy aJanTHPOBAHHBIM OTPpaXEHUEM 0a30BOM HAYKH XMMHUU HA ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XMMUHU 1 HEKOTOPBIX TOHATHH U CBeJleHHH 00 OTAETbHBIX 00BEKTaX OPraHNYECKOM XUMHUU.

CrpykTypa conepkanus rnpeamera copMHUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
Copnep:xaHue CKIIaAbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XUMHUYeCcKOH peakiuu. O0e TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MIPUHLUITY MOCIEI0BATEIHHOTO
pa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX MIPEACTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YYEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPaxX. TeopeTHUeCKue 3HaHUs pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU OJTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBITIOJHSIS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U MMOJIYYCHUA N3YUACMbIX BCIICCTB.

Takast oprauzanys cojep>kaHus Kypca CIIOCOOCTBYET NPEICTABICHUIO XMMUYECKONW COCTABIISIONIEH
HAYYHOH KapTHUHBI MHpPa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecrednBaeTcsi BO3SMOKHOCTD
¢dopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. Ba)KHO Takyke 3aMETUTh, YTO OCBOCHME COAEPIKAHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « OKkpy:xaromuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KJ1acc.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAYUMOCTH TIPH peaTu3aii 00pa30BaTeNbHBIX (PYHKINI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOHM HAyKH KaK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIILHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1a4a NpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHM, JOCTYITHBIX 00001IeHn
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUN O Hay4YHBIX METO/IaX U3y4YEHHS BELIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIFOJIEHUEM U NTPOBEICHNEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0IEHUEM

mpaBuiI 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU B TTOBCETHEBHOMN KU3HMU.

Hapsiny ¢ 5TuM nenu n3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI C YY4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroansi B 00pa3oBaHUM 0C000 3HAYNMOMN
NPU3HAETCS HANIPABJICHHOCTh 00yUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa 1 001Iel KynbTyphl. OOyueHHe YMEHHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BYKHEUIIMX (PYHKIUI yIeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM NpU M3y4YEHHUHU MTpeIMeTa B OCHOBHOM LIKOJIe JOMUHUPYIOIEE 3HaUeHUE TPUOOpPEITH TaKue
LEeJH, KaK:

(hopMHpOBaHHE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHATHIO PEHICHUI, CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM
KHU3HU;

HaIpaBJICHHOCTb O6y‘IeHI/Iﬂ Ha CUCTEMATHYCCKOC HpI/I06H_[€HI/Ie ydqaluxcs K CaMOCTOSITEILHOMN



MO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM METOaM MO3HAHHMS, (OPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

o0ecrieueHne yCI0BUH, CITOCOOCTBYIOIINX MTPUOOPETEHUIO 00YYAFOIIUMICS OTBITa Pa3HOOOPa3HOM
JICSATCIIBHOCTH, MTO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMIICTCHIIHH ), HMCIOIIMX
YHHBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUIOB JICATCIILHOCTH;

(dbopMHUpOBaHUE YMEHUI OOBSACHSITH U OLICHUBATD SBJICHUS OKPY’KAIOIIET0 MUPa HA OCHOBAaHMH 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue Yy 00yUYarOIIUXCS TYMAaHUCTUYCCKUX OTHOIICHUH, MOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHW# [T BEIPAOOTKH IKOJIOTUYECKH 1€JIeCO00pa3HOr0 MOBEICHHS B OBITY U TPYIAOBOM JICSTEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOLICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO ¥ CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HANIPABICHHOCTH

JANbHEUIIET0 00yUeHUS.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

BemecTBo U XUMHYECKAs peakuus

[lepuoanueckuii 3axoH. [lepuoauueckas cucrema xumudeckux nementoB Jl. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIbIMA U KX COCIMHEHUN B COOTBETCTBUHM C MOJIOKEHHUEM JIEMEHTOB B Ilepuoanyeckoii cucrteMe u
CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUTMYECKOW PEIIETKU U BU/IA XUMUYECKOW CBSI3H.

Knaccudukanmsi 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUATIbHAS).
XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJIaCCaM HEOPraHWYECKUX COCAMHEHUM,
T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanmss XuMHUeCKUX peakIyii Mo pa3aTudHbIM MMPU3HAKaM (TI0 YHUCITY U COCTaBY YYaCTBYIOIIHUX B
pPEeaKIMK BEIIECTB, MO TEIII0BOMY (D (PEeKTy, M0 N3MEHEHHUIO CTEIeHeH OKUCIICHUS XUMUYECKHUX JIIEMEHTOB,
10 0OOPaTUMOCTH, 110 YYACTHIO KaTaIn3aTopa). DK30- M SHIOTEPMHUCCKUE PEAKITUN, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsTHE O CKOpOCTH XUMHUYECKOH peakiuu. [TonsTue 06 00paTUMBIX 1 HEOOPATHMBIX XHMHUYECKUX
peakuusx. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOTreHHBIX peakiusax. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHH.
DaKTOpHI, BIUAIOUIME HA CKOPOCTh XMMUYECKON peaKIMK U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, dJICKTPOHHBIA OaTaHC OKMCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBlIeHHE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCTIOJIb30BAaHUEM METO/1a
AIEKTPOHHOTO OaaHca.

Teopust PAEKTPOTUTUYECKON AUCCOIUALIMK. DJIECKTPOIUTHI U HE- ANEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOIMAllMK BEIIECTB C Pa3IMYHBIMU BUIAMU XUMUUYECKOH CBsI3U. CTENEeHb AUCCOIUALINH.
CuibHBIE U CJTa0bIC SJICKTPOJIHUTHI.

Peakuuu noHHoro oOMeHa. Y cnoBus MpOTeKaHUs peakluii HOHHOTO 0OMEHa, MOTHbBIE  COKPaIIEHHBIE
MOHHBIE YpaBHEHUs peakuuidl. CBONCTBA KUCIIOT, OCHOBAHMI U COJIEH B CBETE MPeACTaBICHUI 00
ANEKTPOIUTHYECKOH Arccounanuu. KauecTBeHHbIe peakiiuu Ha MOHBL. [oHsATHE O TUApPOIN3E CONEH.

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJIOB M HEMETaJUIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOPUAa HATPHUS);
UCCJIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEAKIIH OT BO3ACUCTBUS PA3IMUHBIX (PaKTOPOB;
HCCIIEIOBAHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, ITPOLECCA TUCCOLMALMNA KUCTIOT, LIEJIOYEN U CONER
(BO3MOYKHO HCITOJIb30BaHNE BUJIEOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PeakInii HOHHOTro oOMeHa (oOpa3oBaHHe OCa/iKa, BhIAECNIEHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WLTIOCTPUPYIOMINX TPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU Pa3I0KECHHUS,
COCIIMHEHUS ); paCliO3HAaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUii HA HOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.
HeMeranasl M MX coeTUHEHUS

OO0m1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHHUS.
Crpoenue u Gpu3nvecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOTeHOB. XUMUYECKUE CBOWCTBA HA TIPUMEpE
xJiopa (B3aMMOJICHCTBUE C METaJUIaMH, HEMETaJlJIaMu, I1esioyamu). XJ1opoBoaopoA. CosisiHast KUCI0Ta,
XUMUYECKHE CBOMCTBA, IIOJIyYeHUe, IpUMEeHeHue. J[elcTBUE XII0pa U XJIOPOBOIOPOA HA OPraHU3M
4eJloBeKa. BaykHelme XJIOpUIbl M UX HaXO0KICHHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpyribsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIICHU

OKHCJICHHA.



CtpoeHue u pu3ndecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U cephbl. AJITOTPOMHbBIE MOIUPUKALINN
KHUCTIOpOJIa ¥ cephbl. XUMUYECKHe cBoWCcTBa cepbl. CepoBOIOPOA, CTpOEHUE, PU3NUECKIE U XUMHUECKHE
cBoiicTBa. OKCHIIBI cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KucnoTa, Gu3ndeckue u
XHUMHUYECKHE CBOICTBA (00IIMe KaK MPEICTaBUTENS KlIacca KUCIOT U crienuduyeckue). XuMUIeCKue
peaxiuu, Jexaiiue B OCHOBE MPOMBIIUIEHHOTO coco0a moiydeHus: cepHoit Kuciotsl. [Ipumenenue. Conu
CEPHOM KUCIIOTHI, KAYECTBEHHAs peaklus Ha cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPY KAOIIEH Cpeibl COeTUHEHUSIMU Cephl (KHCIOTHBIE IO/, 3arPs3HEHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPAILICHHS.

OO6mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUS.

A30T, pacipocTpaHeHue B IpUpoie, PU3NIeCKue U XUMUIECKHe CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMmMuak, ero (pu3nUecKre U XUMUYECKUE CBOMCTBA, TTONyueHue U npumMeHeHne. Coau aMMOHUS, HX
busznyecKre U XUMHUYECKUE CBOKCTBA, MpuMeHeHue. KadecTBeHHast peakilys Ha MOHBl aMMOHHUS. A30THas
KHUCTI0TA, e€ Moy4YeHne, (PU3nIecKrue U XUMUYIECKUE CBOMCTBA (00IIHMe KaK MPECTaBUTENs Kacca KUCIOT U
cneruduieckue). Micronp3oBaHne HUTPATOB U COJICH aMMOHHUS B KaUeCTBE MUHEPAIbHBIX YI0OPECHU.
XUMHUUECKOE 3arps3HEHUE OKPYKAIOIEH cpe/ibl COETUHEHUIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBBI U BOJOEMOB).

docdop, ammorponnbie MoguduKkanuu hocdopa, puudeckre U XUMHIECKHe CBOCTBa. OKCHT
docdopa(V) u pochopnas kuciora, Gu3ndeckre 1 XUMHIECKHUE CBOMCTBA, MoNTydeHue. Vcmonp3oBaHue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YI00PEHHN.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpyrisl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCIICHHS.

VYraepon, aluIoTpoIHEIE MOJU(BHUKAIINH, PACIPOCTPAHEHUE B MIPUPOJIE, (PU3UUECKIE U XUMHUUECKUE
cBoiicTBa. Ancopoums. KpyroBopot yriepona B mpupoje. OKCHIIBI yriiepoaa, uX GU3NICCKUE i XUMHUICCKIEC
CBOICTBa, ICHCTBUE HA KUBBIC OPTraHU3MBI, ITOJIyICHUE U TIPUMEHEHUE. DKOJIIOTUIECKUE TIPOOIIEMBI,
CBs3aHHBIE ¢ OKcuoM yriepoaa(lV); runoresa riio0aIbHOTO MOTEIUICHUS KITMMaTa; ITAPHUKOBBIA A (EKT.
VYronbHas KUCIIOTa U €€ COJH, UX (U3NIECKHe U XUMHUYECKHE CBOICTBA, MOyYeHUE U IPUMEHEHNE.
KauecTBenHas peaknus Ha KapOoHAT-HOHBIL. Mcnonp30BaHue KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIJICHHOCTH U CEJTbCKOM XO35HCTBE.

[TepBoHaUYaBbHBIC MTOHATHS 00 OPraHWMYECKUX BEIIECTBAX KaK O COCIMHEHUAX yriiepoaa (MeTaH, 3TaH,
STHJICH, alleTUIICH, 3TAHOJ, TIUIEPUH, YKCYCHas KucioTa). X coctaB u xumudeckoe crpoenue. [lonsarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — M UX POJIM B )KU3HU YEJIOBEKA.
MatepuraabHOe €IMHCTBO OPTAHWYECKUX H HEOPTAHHUSCKUX COCTUHCHHIM.

Kpemuuii, ero pusudeckre n XUMHYECKHAE CBOMCTBA, MOJTydeHNEe U mpuMeHeHne. CoeTMHCHMSI KPEeMHUS B
npupoe. Obuue npeacrasienus o0 okcuae kpeMHuss(IV) u kpemaueBoit kuciaore. CUIHMKaThI, UX
HCIIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBILUIEHHOCTH. BaxkHele cTpouTebHbIe MaTepHalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, xene300eToH. [IpobieMpl 6€30macHOTO UCTIOJIb30BaHUS CTPOUTEITLHBIX MaTepUAIOB
B [IOBCEIHEBHOM JKU3HU.

XUMHYECKUH IKCIIEPUMEHT: U3yUeHHEe 00pa3IioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI;
MIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJIOIeHUE PU3HAKOB WX MPOTEKAHMUSI; OMBITHI,
oTpaxaromue (Gu3nueckue 1 XUMUYECKHE CBOMCTBA raJIOTEHOB M UX COSIUHEHHH (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTCHUIOB); 03HAKOMJICHHE ¢ 00pa3aMu
cepbl ¥ €€ COeIMHEHUSIMU (BO3MOYXKHO MCIIOJIb30BaHKE BUEOMATEPHUAIIOB); HaOII0IeHHE TIpoLiecca
oOyrnuBaHus caxapa 1o JIeHCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOThI; U3yUYEeHHUE XUMUYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIOTHI, MPOBEACHUE KaueCTBEHHOW peaku Ha Cylb(aT-uoH u
HaOII0/IeHUe MpU3HaKa €€ MPOTEeKaHus; 03HAKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, (pocopa u ux



COeMHEHUH (BO3MOKHO UCIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX
ynoOpeHuit; noiaydeHue, coOupanue, pacrno3HaBaHUe U U3yUeHHE CBOMCTB aMMHUaKa; MPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHue MPU3HAKOB UX MPOTEKaHMS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/IbIO (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIIETOK anmasa, rpaduTta, QpysuiepeHa;
03HAKOMJIEHHUE C ITPOLIECCOM aCOPOILIUN PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIIEM U YCTPOHCTBOM
NPOTHBOra3a; MojyuyeHue, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB YIIIEKUCIIOr0 ra3a; NpoBeieHUe
Ka4eCTBEHHBIX PeaKIMii Ha KapOOHAT- ¥ CWJIMKAT-UOHBI U U3yYEHHE PU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHE C MPOAYKLNEN CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME

«BaxkHenmme HeMeTaUIbl U UX COETUHEHUS).
MeTaJliibl M UX COeAUHEHUS

OO01mas xapakTeprucTHKa XUMUIECKIX AJIIEMEHTOB — METAJUIOB HAa OCHOBAHHUH UX TOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. . MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaJlI0B. MeTannuueckasi CBsI3b U METAJUIMUECKAsl KpUCTAJNINYecKas pel€Tka. DJIEKTPOXUMUYECKUH psif
HanpsDKeHUH MeTaioB. OU3HUECKUEe U XMMUYECKHE CBOMCTBA MeTaiuioB. O01e crnocoObl MOTyYeHHs
MeTauioB. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (CTalb,
YyT'yH, JIOPATIOMHHAN, OpOH32a) U UX IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[[lenoynbie MeTaiUIbL: TTONIOKEHUE B [lepronnueckoit cuctreme xumuueckux 3yemMeHToB . . Menneneena;
CTPOEHHE UX aTOMOB; HaX0KJIeHUE B npupoje. Pu3nueckre 1 XUMUYECKUE CBOWCTBA (Ha MpUMEpPE HATpUS U
kanusi). OKCHIIbI U TUAPOKCUIBI HATPUS U Kanud. [IpuMeHeHne menouHbIX METAIIOB U UX COEIMHEHUH.

[[lenoyHO3eMENBHBIE METAJUTBI MArHUW U KaJbLHI: TTOJI0)KEHUE B [leproanueckoil CucTeMe XUMUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKICHHUE B ipupojae. Pru3ndecknue 1 XUMUYECKUE
CBOIICTBa MarHus M Kanblivs. Baxkneimume coetuHeHus Kanblysl (OKCUA, TUAPOKCHU, con). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEHHUSI.

AmomunHuit: onoxenue B [lepuonnueckoit cucreme xumudeckux aiemeHToB J. M. Menpeneesa;
CTPOCHHE aTOMa; HaXOXKJeHUE B mpupoe. Pusnueckrne 1 XUMUICCKUE CBOWCTBA AFOMUHIMS. AM(OTEpHBIE
CBOIICTBa OKCHJIA ¥ TUAPOKCUIA ATFOMUHUS.

Keneszo: nmonoxenue B [lepronnueckoit cucreme xumuueckux 3nemMeHToB . . MenneneeBa; crpoeHue
aToMa; Haxox/J1eHue B npupoje. dusnueckue u XuMHYECKUEe CBOMCTBa kene3a. OKCHUIbl, THAPOKCUABI U COJH
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U MOTyYCHHE.

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMyu METaJJIOB U CILJIaBOB, UX (PU3NYECKUMU
CBOICTBaMH; U3yU€HUE PE3yIbTATOB KOPPO3UN METAJUIOB (BO3MOKHO HUCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOIEUCTBUS OKCUAA KAJIbLIMS U HATPUS C BOJIOM (BO3ZMOKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI; ITPOIIECCa TOPEHHS JKelle3a B KUCTIOPO/Ie
(BO3MOYKHO KCIT0JIb30BaHKE BUJICOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUSI KAYECTBEHHBIX PEaKLUi HAa HOHBI
(Maruwmsi, KanbIus, ATFOMUHUSA, IMHKa, xene3a(ll) u xeneza(lll), meau(1l)); Habmonenne u onucanue
MIPOLIECCOB OKpAIIMBAaHMSI IIJIAMEHH HOHAMH HATPHS, KIS U KaJbIHsl (BO3MOXKHO UCIOJIB30BaHUE
BUJICOMATEPHAIIOB); HCCe0BaHnEe aM(pOTEPHBIX CBOMCTB I'MIPOKCH/IA ATIOMUHUS U THAPOKCUAA LINHKA;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U UX COEUHEHUSD).

XuMHSA U OKPYKAKIIAsA cpeaa

Hogsie MaTepuansl u TexHosoruu. BemectBa 1 MaTepuasbl B TOBCEIHEBHOM JKU3HH YEIOBEKA. XUMUS U
310poBbe. bezonacHoe UCnoab30BaHUE BEIIECTB U XUMUYECKUX peakuuil B ObITy. [lepBast momors npu
XUMHUYECKHUX 0XKOrax U oTpaBieHHsIX. OCHOBBI 9KOJIOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpYyXaroIiei cpenpl (rpeaenbHas nonycruMmas koneHtpamus semects — [1/1K). Poibs xumuu B pereHnu
HKOJIOTMYECKUX MPOOIIEM.



[TpuponHBIE HCTOYHUKH YTIEBOIOPOOB (YToib, MPUPOIHBIH ra3, HeTh), MPOIYKTHI UX TepepadOTKH, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHue 00pa3lioB MaTepUalIOB (CTEKIIO, CIUIaBbl METAIIJIOB, IIOJIMMEPHBIE
MaTepHabl).

MesknpeamMeTHbie CBSI3H

Peanu3anus MeXnpeIMeTHBIX CBSI3€H PU M3YYCHUH XUMUH B 9 Ki1acce OCyIIeCTBISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU TSI
OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOT0 MKIA. Peann3amusi MeXnpeAMETHBIX CBSI3ed NPH N3yYSHUN
XMMUH B 9 KJTacce OCYIIECTBISCTCS Yepe3 UCTIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX TOHITHH, TaK U
NOHSTHH, SBJSIFOLIMXCSI CACTEMHBIMHU JIJISl OTJCIBHBIX IPEIMETOB €CTECTBCHHO-HAYYHOT'O IUKJIA.

OO1re ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KJIacCU(UKAIYS, TEPHOANIHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOICTTMPOBAaHKE, U3MEPEHHE, MOJICIb,
SIBJICHHUE, TTAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

dusnka: Marepusi, aToM, IIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]], ©30TOIIbI, PaJNOAKTUBHOCTD,
MOJICKYJIa, HIEKTPUICCKHUI 3apsi/l, IPOBOIHUKH, TOTYPOBOAHUKH, THIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TeJo, 00bEM, arperaTHOe COCTOSHHUE BEIIECTBA, I'a3, paCTBOP, pACTBOPUMOCTh, KPHCTAUIMYECKast PEIIETKa,
CIUIaBbl, (GU3NYECKUE BEIIMYHUHBI, CIMHUIIBI H3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/IH,
Connue.

buonorus: ¢porocunTes, qpixanue, ouocepa, FKoOCUcCTeMa, MUHEPAIbHBIC YA0OPSHHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, ITUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTTaeMbIe, TOILUINBO,
BOJTHBIC PECYPCBHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XHMUH B 9 KJ1acce HaIpaBJICHO HAa JOCTMIKCHUC O6y‘~IaI-OHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

U IIPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YUEOHOI 0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHusl JOCTUTAIOTCS B X0/1€
00y4eHUsI XUMUU B €JUHCTBE YIeOHON M BOCTIUTATEILHON JesATeIbHOCTH OpraHnu3aiii B COOTBETCTBHUH C
TPAAUITHOHHBIMA POCCUHUCKUMH COIMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSITHIMU
B 00LIECTBE MpaBUIaMH U HOPMaMU NIOBEJIEHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOINO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3aUU 00yYatoIINXCs.

JIM4HOCTHBIE Pe3yibTaThl OTPaXKalOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTpuoTHYecKkoro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJEIUIO,
MOHMMAaHUS 3HAYEHUSI XUMUYECKOM HayKH B )KH3HU COBPEMEHHOTO 00IIECTBA, CTIOCOOHOCTH BIA/IETh
JIOCTOBEPHOM MH(pOpMAaIUeil 0 IepeIOBBIX TOCTHKEHUAX U OTKPBITUSIX MUPOBON U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxaaHCcKOro BOCIMTAHUS

2) mpeACTaBICHUS O COIMAIBHBIX HOPMaX U MpaBUjaX MEKINYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIIBCKOM, TBOPUECKON 1
JIPYTUX BUJAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JACATEIHHOCTH MPH BHITIOJHCHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3JaHUH YUeOHBIX MPOECKTOB,
CTpeMJICHHS K B3aMMOIOHUMAaHHUIO U B3aMMOIIOMOIIIH B Mpoliecce ITON yu4eOHOH AeITeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHUI O BEIIECTBE U XUMUYECKON peaKkilnu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIsi HOHUMAaHUs CYIITHOCTUA HAYyYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
YeloBeKa C MPUPOTHOM CPeioil, O pOJIM XMMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJTY4YEHHE HOBBIX 3HAHUN IO XUMHH, HEOOXOTUMBIX IS
00BsicHEHUS HAOTIOJaeMBIX MPOLIECCOB U SIBICHUM;

5) mo3HaBaTenbHOM, HH(HOPMALIMOHHON U YUTATENBCKON KYIbTYPbI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENILHOM pa0OThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYPOM, TOCTYMHBIMU TEXHUIECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUI0 U TO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOMN M UCCIIEIOBATENBCKON ASSITEILHOCTH, K OCO3HAHHOMY BBIOODY

HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B AJbHEHIIEM;

®opMupoOBaHus KYJIbTYPbI 310POBbs

7) 0CO3HaHUS IEHHOCTHU )KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0POBBIIT 00pa3 )KU3HU, OCO3HAHUS TOCJIEACTBUN M HENPUATHUS BPEAHBIX IPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUs1), HEOOXOAUMOCTH COOJIIOICHHS IPAaBUJI O€301IaCHOCTH MPH 0OpaIleHUH C

XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) mHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO Tpodeccuii ¥ TpyAa pa3InuHOTO poja, yBaKEHHE K TPYAY H



pe3ysbTaTaM TPYAOBOH JIESTEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHHS PEIMETHBIX 3HAHUU 110 XUMUH,
OCO3HAHHOTO BBIOOpa MHANBUIYaTbHON TPACKTOPUH MPOAOJDKEHUS] 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodeccCHOHaIbHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMbIX YMEHUI; TOTOBHOCTh aIallTHPOBATHCS B
npo(hecCHOHATBHOH Cpee;

JIKOJIOTHYeCKOr0 BOCIIUTAHNS

9) 3KOJOrMYECKH 11€7ECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBaHMs, TOHUMaHUS [IEHHOCTH 3[J0POBOT0 U O€30M1acHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS IPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) ctocoOHOCTH MPUMEHSTh 3HAHUSL, TOJy4YaeMble ITPU N3YUYEHUH XUMUH, TS peILICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOIHON CPEIOH, MOBBIILIEHUS YPOBHS YKOJIOITMYECKOU KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0iIeM U MyTel uX pelieHns NOCPEeICTBOM METOI0B XUMUH;

11) 3KOI0rNYECKOr0 MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIE 17151 POPMHUPOBAHUS MUPOBO33PEHHS
oO1IeHayyHble TOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUTIOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
ATHUX MPeIMETOB (HOPMUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, U YHHUBEpPCAIbHBIC
yueOHble NeiicTBUs (TI03HaBaTEIbHbIE, KOMMYHUKATHBHBIE, PETYIISITUBHBIE ), KOTOPbIE 00ECTICYNBAIOT
(opMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYLLECTBICHUIO Y4eOHOM
JEATCIIBHOCTH.

MeTtanpenmeTHble pe3ybTaThl OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IEHNE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM 4YHUCJIC:

Ba3zoBbIMHM 1orMYecKMMH A€l CTBUSIMU

1) yMeHHEM HCII0JIb30BATh NPUEMBI JIOTHYECKOTO MBIIIEHUS! IPU OCBOCHUU 3HAHUMN: PACKPHIBATH CMBICI
XUMHUYECKHX NOHATUHN (BBIIEISTh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh B3AUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 OOBSICHEHUS OTAENbHBIX (PaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
Y KPUTEPUU JJIs KiacCU(PUKAIIMN XUMUYECKIX BELIECTB U XUMUUECKHUX PEAKIIHii; yCTaHABIUBATH IPUUNHHO-
CJIEJICTBEHHBIE CBSA3M MEKIY 00BEKTaMU U3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JIeAYKTHUBHBIE, 110 aHAJIOTUN); J1eJaTh BHIBOJIBI U 3aKIIOUECHHUS;

2) yMeHHEM MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeAMETHbBIE U METalpeIMETHbBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMHH, TPEO0OPa30BbIBAThH IIUPOKO IPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI dJIeMEHTa), XUMHUYecKas GopMyia u
ypaBHEHHE XUMHUYECKON peaklMi — MPH PEIIeHNH y4eOHO-TI03HaBaTeNbHbIX 337a4; ¢ yUETOM STHX
MOJIETIbHBIX MPEACTABICHUH BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU N3YYaeMbIX 0ObEKTOB
— XMMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BBISBISATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaEeMbIX MPOLECCAX U SBICHUAX; NpeyIaraTb KpUTEPUN ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIT; CAMOCTOSITENIEHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aa4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh Hanboee MOAXOASIMNN ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEIHLCKUMHA AeHCTBUAMH



3) yMeHHEM UCIIOJIb30BATh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, & TAKXKE B
Ka4eCTBE OCHOBBHI /Il POPMHUPOBAHUS THITOTE3HI IO POBEPKE MPABUIIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHne OMbITa MO TUNIAHUPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIoaaTh 3a X0JJ0M MpoIiecca, CaMOCTOSTEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (HOpMyInpoOBaTh
0000IIeHN S ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTYET O
IpojieJaHHOoM padore;

Pa6oToii ¢ ungopmanueit

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO PA3IMUHBIX BUIOB U (hOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUIECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3IMYHbIE METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe uHpopMamu u
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHUST yUSOHBIX U MMO3HABATENBHBIX 33/1a4 OIpe-
JENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBNIaJIEHUE KYIbTYpPOIl aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATH ONTUMAIBHYIO (OpPMY MpeIcTaBICHIS HHPOPMAIINH U WLTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpaguku 1 ux
KOMOHHAITUSIMU;

7) yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIECcCe YUCOHON U HCCIIEA0BATEIHCKOM e TEIIEHOCTH
WH(GOPMAIIHIO O BIUSHUU TPOMBIIIICHHOCTH, CETHCKOTO X03SHCTBA ¥ TPAHCTIOPTA HAa COCTOSTHUE

OKPYXaroIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeHCTBUSIMH

8) ymeHneM 3a7aBaTh BOIPOCHI (B X0J1€ IUAJIOTA U/HITN TUCKYCCHH) IO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHISI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOIHEHUS XUMHUUECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IT03HABATEIbHON U HCCIIEA0BATEIbCKOM
JEeSITeTTLHOCTH TIPH PEIICHUN BOSHUKAIOIINX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cykaeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JACHCTBUH,

orpeziesieHue KPUTEPUEB IO OLICHKE KaueCTBA BBIIIOJHEHHON pabOTHI U JIp.);

YHuBepcaabHBIMHU PeryJassTHBHBIMH JeHCTBUSIMU

11) ymeHuEM caMOCTOSITEIBHO OTIPENIETISATh 1IETH ACSITEIIbHOCTH, TUTAHUPOBATh, OCYIIIECTBIIATH,
KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTh, BEIOMpPATh Hanuboee
s dexTuBHBIC CITOCOOBI peleHrs YIeOHBIX B MMO3HABATEIBHBIX 33J1a4, CAMOCTOSATEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JICMCTBUM MPU BHINOJHEHUH 3aJaHUM ¢ YYETOM MOITYUYCHHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BbEKTaX — BELIECTBAX U PEAKIUAIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yJibTaTta 3asBJICHHON 1eNH;

12) yMeHueM UCToIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a/1aHUN.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIBHOIO COIEP)KaHUs, YCTAHOBICHHOTO JaHHOMN
pUMepHOM paboueil MporpaMMoH, BBIJECISIOT: OCBOCHHbIE O0YUYaIOIUMUCS HAy4YHbIC 3HAHUS, YMEHUS U
crocoObl AeMCTBUIA, crielUpUIEecKHe sl MPEAMETHOM 001acTu « XUMHUSA», BUBI 1€ATEIHHOCTH 1O
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 HHTEPIIPETAllUU, TIPE0OPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYyaIUsIX.



[IpenmeTHbIe pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD y 00YUAIOIIMXCS CIIETYIOIIUX
YMEHUM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BELECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTb, AIEKTPOOTPULIATEILHOCTD, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XuMUIecKas CBsI3b, TETIOBOU 3(h(EeKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOP; NMEKTPOIUTHI, HEINEKTPOIUTHI, DNEKTPOTUTHUECKAS TUCCOLUAIUS, PEaKIIM HOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIE PEaKIIHH, OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKIIUHU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIIEHUE, aJNIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHUYECKas CBS3h (KOBAJICHTHASI, MOHHASI, METAILTUYECKAas ), KpUCTAIIINYECKas pEIIéTKa,
KOPPO3Usl METAJJIOB, CIUIaBbl; CKOPOCTh XUMUYECKON pEeaKnu, IPeAebHO JA0MYyCTUMAsl KOHLIEHTpaLUs
(ITIK) Bemectna;

2) uanrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH (CM. M. 1) ¥ MPUMEHSITH 3T MOHATUS
P OMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzo6amv XUMUYECKYIO CUMBOJIMKY JJISi COCTaBIICHHs (POPMYII BEIIECTB M YPAaBHEHUH XUMUYECKUX
peaxkuuii;

4) onpedenamp BaICHTHOCTD U CTEIICHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB B COSIMHEHHUAX PA3IHYHOTO
COCTaBa; MPUHAICKHOCTH BELIECTB K ONPEIEIEHHOMY KJIaCCy COSIMHEHUH 1o GpopmMyiaM; BUI XUMUYECKOH
CBAA3M (KOBaJICHTHAsI, MOHHAsI, METAJJINYECKAas) B HEOPraHMUECKUX COSUHEHMSIX; 3aps] MOHA 0 XMMHUUYECKOMN
bopmyIie; xapakTep cpeabl B BOIHBIX PACTBOpaX HEOPraHMUECKUX COCMHEHUH, TUI KPUCTAJUITMIECKON
PEIIETKY KOHKPETHOTO BEILECTBA;

5) packpuvisams cmeicn Ilepuoauyeckoro 3axona J[. . MenjeneeBa u 1eMOHCTPUPOBAThH €r0 TOHUMAaHUE:!
OIMCHIBATH M XapaKTeprU30BaTh TabMuUHy0 Gopmy [leproanueckoit CHCTEMBbl XUMUYECKHUX 3JIEMEHTOB:
pa3nuYaTh NOHATHS «TJaBHAs moArpymmna (A-rpymnmna)» u «modounas noarpymnna (b-rpymmna)», Mansie u
00JIBINNE TIEPUO/IBI; COOTHOCUTH 0003HAYCHUS, KOTOPBIC UMEIOTCS B TICPUOMYECKON Ta0IHIIe, C YUCITIOBEIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 001ee Ynucio
AJIEKTPOHOB U paclpeiesieHue UX MO JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIHME 3aKOHOMEPHOCTHU B
W3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COSAMHEHUN B TIpeiesiax MaJIbIX TIEPUOJIOB U TJIABHBIX MOJATPYIII C
Y4ETOM CTPOCHHS MX aTOMOB;

6) kraccuguyuposames XUMUYECKUE SJIEMEHTHI; HEOPraHMUECKHUE BELIECTBAa; XUMUYECKUE peakluu (1o
YHCITy U COCTAaBY YYacCTBYIOIIMX B PEAaKIMH BEILLECTB, 110 TEINIOBOMY 3P QEKTY, 10 U3MEHEHHIO CTETICHEN
OKHUCIICHUS XUMUYECKHUX AJIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIHME U CIEIMPUICCKAE XUMUICCKHAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIIECTB, MOATBEPIK/IAst ONMCAHNE TPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMHYECKHX PEAKIU;

8) cocmasnams ypaBHEHUS NEKTPOIUTUUECKON JUCCOLUAIUN KUCIIOT, IEJI0YEH U COJIei; MOTHbIE 1
COKpaIlEHHbIE YPAaBHEHUS PEAaKIMi HOHHOTO 0OMEHa; ypaBHEHHUs PEaKIHil, MOATBEPKIAIOIINX
CYILIECTBOBaHNE IT€HETHUECKOMN CBSI3U MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisams cyuyHocms OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

10) npoenosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MTPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) vruucnsasms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JOJIO
XHUMHUYECKOT0 3JIeMeHTa 10 (GopMyJie COeTMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaklnu;

12) credosams npaBuiiaM MOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHHEM, a TAKXKe
mpaBuJiaM o0OpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIIOJIHEHUIO JTJa00OPAaTOPHBIX



XMMHUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMMAKa U YIJIEKUCIIOTO ra3a);

13) npoeooums peakumu, NOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIECTB: Paclo3HaBaTh
OTBITHBIM ITyTEM XJIOPHJI-, OPOMU[I-, HOJHI-, KapOOHAT-, pocdat-, cUIUKaT-, CybdaT-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJAHBIX PaCTBOPaX HEOPraHUYECKUX
BELIECTB;

14) npumensamos OCHOBHBIE OIIEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATU3ALIIO, BBISIBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBSA3EH — JUISl H3YUYEHUS CBOMCTB
BEIIECTB M XUMUUYECKUX PEAKLUI; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS — HA0JII0ICHUE, U3MEpPEHHE,
MO/JICJIMPOBAHUE, IKCIIEPUMEHT (peasibHbI M MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3iesioB H TeM KoandecTBo 4yacoB Jara Buasl gesteabHoCTH Buasi, JJIeKTPOHHBIE
n/n | IporpaMmsI H3y4YeHHsI hopmsr (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE KOHTPOISI oGpazoBaTenbHbIE
padoTsl padoTsI pecypest

Pasnen 1. BelecTBo U XUMUYeCKHE peaKIMU

1.1. | ToBTOpPenue u yriayd/jenne 3HaHU# | 5 0 0 XapakTepu30BaTh XMMHYECKUE HIEMEHTHI IEPBBIX TPEX NEPHOJIOB, KATHs M KAJIBIIUS 110 UX YcrHblit https://resh.edu.ru/
OCHOBHBIX pa3/e/10B Kypca 8 Kjacca nonoxenuto B [lepuonnueckoit cucreme /1. M. Menneneesa; 0I1poc;
Knaccuduuuposars 1 Ha3bIBaTh HEOPraHUYECKHE BEILECTBA U3YUEHHBIX KI1aCCOB; ITucpmennbli
OmnuceiBaTh 00LIME XUMUUECKHE CBOMCTBA BEILECTB PA3IMYHBIX KIACCOB, MOATBEPXKIATh CBONHCTBA KOHTPOJIb;

HIpUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH XMMHYECKHUX PEAKLUI;

OrmnpenensTh BUJ XUMUYECKON CBSI3U U TUIT KPUCTAIUIMYECKOH PEIIETKY BEILECTBA;

ITporuosupoBaTk CBOKWCTBA BEIECTB B 3aBUCMMOCTH OT UX CTPOEHHUS;

BeicTpauBaTh pa3BEpHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOI Ha MH(pOPMALUIO U3 yyeOHHKa
U CIIPAaBOYHBIX MAaTEpPHaIoOB, TPAMOTHO UCIIOJIb30BaTh H3yUYEHHBIN MOHATUIHBIN anmnapar Kypca
XUMUU;

Hcnonb30BaTh NpHU BHIMOJIHEHUHN y4eOHBIX 33laHUH M B POLIECCE UCCIIEOBATEIBCKOM AEATEIbHOCTH
Hay4HO-TOMYJISIPHYIO JTUTEPATYPY XMMHUUECKOTO COZIEpXKaHHsl, CIPABOUYHBIE MaTepHUAIbl, PECYPChI

Hnrepnera;
1.2. | OcHOBHBIE 3AKOHOMEPHOCTH 4 0 1 PackpbiBaTh CMBICIT H3y4aeMbIX MOHATUI U IPUMEHATH TH MOHSATHS ITPU OIMCAHUH CBOMCTB BEIIECTB | Y CTHBIN https://resh.edu.ru/
XHMHYeCKHX peaKIuii U UX IPEeBpaIeHHUIT; orIpoc;
KnaccudunupoBaTh XMMHYECKHE PEAKIUH 10 PA3IHYHBIM IIPU3HAKAM; IuceMeHHSbII
YcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH XHMUYECKON PEaKIMK OT PA3IHYHBIX (paKTOPOB; KOHTPOJIB;

TIporHO3upoBaTh BOZMOKHOCTH MIPOTEKAHUSI XUMUYECKUX PEBPAILCHHI B Pa3IMYHBIX YCIOBHUSIX;
OmnpenensaTs OKUCIUTENb U BoccTaHoBUTENb B OBP;

CoCTaBIISITh IEKTPOHHBIH OallaHC pPeakiyy;

TIpou3BOUTH BBIYUCIICHUS [I0 XUMUYECKUM YPaBHEHHSIM;

BeicTpauBaTh pa3BEpHyThIC IUCHMEHHBIC U YCTHBIE OTBETHI C ONOPOM Ha HH(POPMALUIO U3 y4eOHHKa
M CIIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO MCIIOJIb30BaTh N3YUYEHHBIN IIOHATHHHBIN anmapar Kypca
XUMUH;

Hcnonp30BaTh 1pH BEINOJIHEHNH y4eOHBIX 3aJaHUH U B IIPOLIECCE UCCIIEI0BATENbCKOM AESTENBHOCTH
Hay4YHO-IOMYJISIPHYIO JIUTEPATYPy XUMHUUYECKOTO CO/IepIKAaHHs, CIPABOYHBIE MaTEpUAIbl, PECYPCHI

Wnrepnera;
1.3. | DaexkTpoauTHYeckas Aucconnanus. | 8 0 1 PackpbIBaTh CMBICI N3y4aeMbIX IOHSATHUH, a TAKXKE CMbICII TEOPUU JIEKTPOIUTUUECKON qucconnanuy; | Y cTHbI https://resh.edu.ru/
XuMHYecKHe peakui B pacTBOpax OOBSICHATH IPUYMHBI AIEKTPOIIPOBOJIHOCTH BOJIHBIX PACTBOPOB; orpoc;
CocTaBisITh YpaBHEHHS AUCCOLUALIUY KUCIIOT, IEJIOYEH U COJICH, MTOJIHbBIC H COKPAIEHHBIC HOHHBIE [MucbmeHHbIH
YpaBHEHHs XUMUYECKUX PEaKLMii HOHHOTO OOMeHa; KOHTPOJIb;

HﬂaHl/lpOBaTb 1 OCYIICCTBIIATH HA IPAKTUKE XUMHUYCCKUE DKCIIEPUMEHTBI, IIPOBOAUTH Ha6ﬂ}0):leﬂl/lﬂ,
J€JIaTh BBIBOJBI 110 PE3yJIbTaTaM SKCIICPUMEHTA,

CreoBath paBuiiaM 6e30IacHo paboThl B 1a00PATOPUU NPH HCIIOIb30BAHUH XUMHUYECKOH MTOCY bl
1 000pyAOBaHUS;

HpOHSBO}lHTL BBIYHCJICHUA IO XUMHUYECCKUM YPABHCHUAM,

BsicTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE U YCTHBIE OTBETHI C ONOPOil Ha MH(OPMaLHIO U3 yueOHUKA
U CIIPAaBOYHBIX MAaTEpHaIoB, TPAMOTHO HCIIOIb30BaTh H3yUEHHBIN MOHATUIHBIN anmapar Kypca
XUMUH;

Hcromnp30BaTh PH BBITOJTHEHNH YYEOHBIX 331aHHUI U B IPOLIECCE HCCIICAOBATENBCKOM JSTEIBHOCTH
Hay4HO-TIOMYJIAPHYIO JTUTEPaTypy XHMHUECKOTO COJIEPIKaHHs, CIPABOYHBIC MAaTEPUATIBI, PECYPCHI
WHrepnera;
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Pasnen 2. Hemera/sibl M HX COeIUHEHUSA

2.1.

OO1as XxapaKkTepucTHKa
XHMHUYECKHUX 3j1eMeHTOB VIIA-
rpynnbl. I'ajorenst

OOBSICHATD 001IHE 3aKOHOMEPHOCTH B H3MEHEHNH CBOMCTB HEMETAJUIOB M UX COCIHHCHHUI B
npeaeaax MajblX IIEPUOI0B U ITABHBIX ITOATPYIIIT HCpHO}IquCKOﬁ CHUCTEMbI XUMHUYECCKHUX 3JICMECHTOB
C Y4ETOM CTPOCHUS X aTOMOB;

XapakTepu30BaTh (pU3NUECKHE U XMMUYECKUE CBOWCTBA MPOCTHIX BELIECTB raJOreHOB (Ha IpUMepe
XJIOpa) M CJIOXKHBIX BELIECTB (XJIOPOBOAOPO/IA, XJIOPHIA HATPHUS), CIIOCOOBI UX TTONyUCHHS,
NPHMEHEHHE U 3HAUCHHE B TIPUPOJIC M JKM3HH YCIIOBEKA,;

OmnpenensTh rajloreHuI-NOHbBI B PACTBOPE;

TInaHupoBaTh ¥ OCYIIECTBIATh HA MPAKTHKE XMMUYECKHE SKCIEPUMEHTBI, TIPOBOJIUTH HAOIIOACHUS,
JIeIaTh BBIBOJIBI IO PE3YJIbTaTaM KCIEPUMEHTA;

CreoBath npaBuiiaM 6e301acHoi paboThI B 1a00PATOPHUHU PH HCIOIb30BAHUH XUMHUYECKOI TOCY IbI
1 000pyIOBaHMS;

BeicTpauBaTh pa3BEpHYTHIC TMCHMEHHBIC U YCTHBIE OTBETHI C ONOPOI Ha HH(POPMALUIO U3 y4eOHHKa
M CIIPAaBOYHBIX MaTePHAIIOB, TPAMOTHO HCIIOJIL30BATh U3YYEHHBIN MOHATHIHBII anmapar Kypca
XHMHH;

Hcnonp30BaTh NpH BBINOJIHEHUN YYEOHBIX 3aaHMI U B IPOLIECCE MCCIIEI0BATENIBCKOM ACSTEILHOCTH
HAYYHO-TIOMYJIIPHYIO JIUTEPATyPy XUMHYECKOTO COJEPKAHMS, CIIPAaBOYHBIC MaTePUAIbI, PECYPChI
Nutepnera;

YcTHbII
orpoc;
TIucbmMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/

2.2.

OO0uas xapakTepuCcTHKA
XMMHYECKHUX 3J1eMeHTOB VIA-
rpynmnbl. Cepa u eé coeAnHeHHs!

OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpyIIibl U UX
COEIMHEHMH C y4ETOM CTPOEHHUS UX aTOMOB;

XapakTepu3oBaTh (PH3HIECKIE U XUMHIECKHIE CBOHCTBA IPOCTOrO BEIIECTBA CEPhI U ¢€ COeAMHEHHUI
(cepoBOmOpOZA, OKCHIOB CEPhI, CEPHOM KUCIIOTEL, CyIb(}haToB), CIIOCOOBI X IIOTyIeHHsI, IPUMCHEHHE
1 3HAQYEHHE B IIPUPOJIE U KM3HH YEIIOBEKA,;

Ornpenensite HaIMIKE CyIb(haT-HOHOB B PACTBOPE;

OOBSICHATH CYIIHOCTD YKOJIOTHIECKHX IIPOOIeM, CBA3aHHBIX C IIepepaboTKOil COeIMHEHUH CephI;
IInaHupoBatTh ¥ OCYILECTBIIATH HA IPAKTHKE XMMHYECKHUE SKCIIEPUMEHTBI, IIPOBOIUTH HAOIIOAEHUS,
JIeTIaTh BBIBOJBI IO PE3YJIbTaTaM 3KCIEPUMEHTA;

CrnenoBats npasuiiaMm 6e30MacHoi paboTkl B 1a00pPaTOPUU NPH HCIOIb30BaHUH XUMHUYECKOI ITOCY IbI
U 000pyJOBAHUS;

TIpou3BoaUTh BBIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHSAM;

Hcnonp3oBarh Npy BBINOIHEHUH YUeOHBIX 3aJaHUI TEKCThI YUeOHUKA, CIIPABOYHbBIE MAaTEPHAIIbI
(ITepuoauueckyro cucremy xumudeckux 3nemenToB Jl. M. Menzneneesa, Tabiuily pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUH M COJIel B BOJIE, FMEKTPOXUMHUYECKHUI Psi/l HANIPSKEHUH METAILIOB);
Hcnonb30BaTh NpY BHIOJIHEHUN y4eOHbIX 33/laHUH M B POLIECCE UCCIIE0BATENBCKOM JAESITEIbHOCTH
Hay4YHO-IIOMYJIIPHYIO JINTEPATYPY XUMHUYECKOI0 COAEPKAHUSI, CIPABOYHBIE MAaTEPUAIIbI, PECYPChI
Wnrepnera;

YerHbrit
orpoc;
ITucemenHsbIit
KOHTPOJIB;

https://resh.edu.ru/




2.3.

O01mas XxapakTepucTHKa
XMMHYECKHX 3J1eMeHTOB VA-
rpynnsl. A3oT, ¢pocdop u ux
coeJMHEeHUs

OOBACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB VA-TpyIIIbl M UX COCAUHEHHI
C Y4€TOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (U3MUECKHE U XMMUYECKUE CBOHCTBA MPOCTHIX BELIECTB a30Ta U pochopa u ux
CoeJMHEeHUH (aMMHUaKa, CoJie aMMOHMS, a30THOH KUCIIOThI, HUTPATOB, okcuaa Gpocopa(V) n
hocdopHoii kucnoTel, pochaToB), CIOCOOBI UX MOTYUCHHS, TPUMEHEHNE U 3HAYCHHE B IPUPOJIC U
JKM3HU YEJIOBEKa,;

OrnpenensiTh HOHBI aMMOHHS U (ochaT-uOHBI B PaCTBOPE;

OOBACHATH CYIIHOCTD 3KOJOTHYECKHX TPOOJIEM, CBA3AHHBIX ¢ HAXOXKACHUEM COCJMHCHHI a30Ta U
(docdopa B okpyxaromieit cpene;

TInaHupoBaTh ¥ OCYIIECTBIATh HA MPAKTHKE XMMUYECKHUE SKCIIEPUMEHTBI, IIPOBOJIUTH HAOIIOACHUS,
JIeIaTh BBIBOJBI IO PE3YJIbTaTaM KCIEPUMEHTA;

CrieroBath npaBuiiaM 6e301acHoi paboThI B 1a00OPATOPHUHU PH HCIIOIb30BAHUH XUMHUYECKOI TTOCY TbI
1 000pyIOBaHMS;

TIpou3BOAUTH BBIYMCIICHUS IO XUMUYECKUM YPaBHEHHSM;

Hcnonp30BaTh NpH BBINOJIHEHUN YUEOHBIX 3aJaHHI TEKCTHI YUeOHMKA, CIIPABOYHBIC MAaTEPHAIBI
(IepHOMYECKYIO0 CHCTEMY XUMHUYECKHX 3eMeHToB JI. 1. MenzneneeBa, TabnuIly pacTBOPUMOCTH
KHCIJIOT, OCHOBAaHUH U COJIEH B BOJIE, DIICKTPOXUMUUECKHH P/l HANPSHKEHUI METaNJIOB);
Vcronp30BaTh NpH BBINOJIHEHUN YYEOHBIX 3aaHUIl U B IPOLIECCE MCCIIEI0BATENBCKOM AESTEIbHOCTH
HAYYHO-TIOMYJIIPHYIO JINTEPATyPy XUMHYECKOTO COJEPIKAHMS, CIIPAaBOYHBIC MaTePUAIIbI, PECYPChI
Nutepnera;

YcrHbIi
orpoc;
[TuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/

24.

OO0mas xapakTepHcTHKA
XHMHYECKHUX J1eMeHToB IVA-
rpynnsl.

Yriepoa n KpeMHMIi H UX
coeIHHEeHNsI

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIeMEHTOB IV A-rpymiisl U ux
COEIMHEHHH C y4ETOM CTPOEHHS X aTOMOB;

Xapakrepu3oBath HH3UUECKUE 1 XUMHYECKHIE CBOMCTBA POCTHIX BEILECTB YIIepo/a U KPEMHHUS U UX
COeMHEHHH (OKCHIOB YIIIEpOia, YTOJIbHOM KHCIOThI, KApOOHATOB, OKCH/Ia KPEMHHS, KPEMHUEBON
KHCIIOTBI, CHJIMKATOB), CIOCOOBI UX MOJIy4YEHHUS, IPUMEHEHHE U 3HAYCHUE B IPUPOJIE U HKU3HU
YeIIOBeKa;

OmnpenensaTs kKapOOHAT- U CHIINKAT-HOHBI B pacCTBOPE;

OOBSICHATB CYIHOCTB SKOJIOTNYECKHX MPOOJIEM, CBA3aHHBIX ¢ HAXOXK/ICHUEM YTJICKHCIIOro ra3a B
OKpYyKalolleH cpene;

WnnroctpupoBaTh B3aMOCBS3b HEOPraHUUECKUX COSIMHEHHUH YIIepo/ia U OpraHHYeCKUX BELIECTB;
IInannpoBath 1 OCYIIECTBIATH HA MIPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS,
JieNiaTh BBIBOJIBI IO pe3yJibTaTaM dKCIEPHMEHTa;

CrenoBatb npaBuiiaM 06e30macHoi paboThI B J1a00OpaTOPHHU IPH MCIIOIb30BAHUH XUMUYECKOH MOCYIbI
1 000py10BaHUS;

Hcnonb30BaTh NpU BBITOJIHEHUU yYEOHBIX 33aHUH TEKCThI y4eOHHKa, CIIPaBOYHbIE MAaTEPHAIIBI
(ITepuoauyeckyto cucreMy xumuueckux aiemeHToB J{. 1. MenzneneeBa, Tabiauily pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUI M COJIEH B BOJIE, IEKTPOXUMHUYECKHUIT PsiJl HANIPSIKEHUH METaJLIOB);
Hcnosb30BaTh NpHU BHIMOJIHEHUHN y4eOHBIX 33/laHUH M B POLIECCE UCCIIEI0BATENBCKOM 1€ATEIbHOCTH
Hay4YHO-IIOMYJIIPHYIO JINTEPATYPY XMMHYECKOT0 COAEPKAHUSI, CIPABOYHBIE MAaTEPUAIIbI, PECYPChI
Hnrepnera;

YcerHbrit
orpoc;
ITucemenHbII
KOHTPOJIB;

https://resh.edu.ru/

Hroro no paszery
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Paznen 3. MeraJuibl M MX COETMHEHUSI




3.1.

O061mue cBOHCTBA METAJLIOB

PaCKprBaTb CMBICJT U3Y4aC€MBbIX MOHSTHI U NPUMCHATH 3TU IMMOHATHSA IPU ONTMCAHUN CBOICTB BELIECTB
U UX NpEeBpalCHUii;

OGLﬂCHS{Tb 06]]_[]/16 3aKOHOMEPHOCTHU B U3MCHCHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB M HX COC}:(I/IHCHHﬁ C
Y4ETOM CTPOEHUS UX aTOMOB;

XapakTepu3oBaTh CTPOCHHE METAJUIOB, 001IMe (PU3NUECKHEe U XUMUYECKHE CBOWCTBA METAJIIOB;
XapaxTepu3oBaTh 00IIHE CIIOCOObI MOTyUSHUS] METAIIIOB;

CrieroBath npaBuiiaM 6e30MacHoi paboThl B 1a00PATOPHUH PH HCTIOIb30BAHUH XUMHUYECKOI TTOCY b
1 000pyHOBaHUS,;

ITpon3BOUTE BEIYHCIICHHS IO XHMHUECKHM YPaBHEHHUAM;

Vicrionb30BaTh MPH BEINOIHEHHH YUEOHBIX 3aJaHUI TEKCTHI y4eOHNKA, CIPABOUHBIC MATEPUAIIBI
(ITepuoauueckyro cucteMy Xumudeckux snementoB JI. V1. MenzneneeBa, Tabnuily pacTBOPUMOCTH
KHUCJIOT, OCHOBaHH U COJIeH B BOJE, DIEKTPOXUMHIECKHIA P/l HAPSHKEHHIT METaJlIoB);
Vcrionb30BaTh MPH BEIMOIHEHHH YIEOHBIX 3aJaHUI 1 B IIPOIIECCE HCCIICIOBATEIBCKOM AeATEeIbHOCTH
HayYHO-TIOIMYJISIPHYIO JIUTEPATypPy XUMHIECKOTO COAEPKAHUs, CIIPABOYHBIE MATEPHAIIbI, PECyPChI
NuTtepnera;

YcrHbIi
orpoc;
[TuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/

3.2.

BaxuHelimue MeTaNIbl H HX
coeHHEHHUsI

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJUIOB B TPYIIaX M UX
COEJMHEHHH C y4ETOM CTPOCHHUS UX aTOMOB;

XapakTepu3oBath HH3UUECKHE U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAILIOB M HX
coeMHEeHHH (OKCUIOB, THAPOKCHIIOB, COJICH), CIIOCOOBI HX TOIyYeHNs, IPUMEHCHUE U 3HAUCHHUE B
MIPUPOJIE U KU3HU YEIIOBEKA;

Pacrio3HaBath ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIMil HOHBI METAJUIOB (MarHus, aIFOMHUHHUS, [IMHKA,
JKele3a, MeJin);

TInaHupoBaTh M OCYIIECTBIATh HA MPAKTHKE XMMHUYECKHUE SKCIIEPUMEHTBI, TIPOBOJIUTH HAOIIOACHUS,
JIeI1aTh BBIBOJIBI IO PE3YJIbTaTaM KCICPUMEHTA;

CrieroBath npaBuiiaM 6e301acHoi paboThI B 1a00OpaTOPHUHU NPH MCIIOIb30BaHUH XUMHUYECKOI TIOCYIbI
1 000pyIOBaHHUS;

TIpou3BOUTH BBIYUCIICHUS [I0 XUMUYECKUM YPaBHEHHSIM;

BeicTpauBaTh pa3BEpHYyThIE IMCHMEHHBIC U YCTHBIE OTBETHI C OMOPOM Ha HH(POPMAIUIO U3 y4eOHHKa
U CIIPAaBOYHBIX MaTePHAIIOB, IPAMOTHO HCIIOJIb30BATh H3YYCHHBIN MOHATHIHBIH anmapar Kypca
XUMUH;

Vcronp30Bath NpH BBINOJIHEHHN YYeOHBIX 3aIaHUI U B IPOLIECCE MCCIIEI0BATEIILCKOM ACATEIbHOCTH
HAYYHO-IIONYJIIPHYIO JINTEPATYPy XUMHUYECKOTO COJEPIKAHMUS, CIIPABOYHbIC MaTEPUAIIBI, PECYPChI
Wnrepuera;

YerHbrit
orpoc;
ITucemenHsbIit
KOHTPOJIB;

https://resh.edu.ru/

Hroro mo pa3szerny:
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Pa3n

e 4. XuMHS U OKpYy:KaloLas cpeja

4.1.

BemectBa n MaTepHuaJjbl B dKUZHHU
Yea0BeKa

XapaKkTepu30BaTh PO XUMHH B Pa3IMYHBIX cepax AesTeIbHOCTH TI0/iel, OCHOBHEIE BEIIECTBA
MaTepHabl, IpHMEHseMbIe B JKH3HU COBPEMEHHOTO YeIOBEKa;

OOBSICHATH YCIOBHUS 6E30IACHOTO UCIOIb30BAHMS BEIECTB U XUMHIECKHX PEaKIHil B OBITY;
AHaIM3HPOBATh H KPUTHYECKU OL[CHUBATH HH(POPMAIIHIO O BIMSHUH IPOMBIIUICHHOCTH, CEILCKOTO
XO034I{CTBa, TPAHCIIOPTA M JP. HA COCTOSIHIE OKpPY KalolIeil cpeibl;

YMeTb 0Ka3bIBaTh MEPBYIO IIOMOIIb P XUMUYECKUX 0KOTaX M OTPaBICHUSX;

IpuHnMath yaacTie B 06CyKIeHHU IPoOIeM XMMHUIECKOH U SKOIOTHIECKOH HaIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IIO3UIHIO IO IIPOoOIeMe U IpeularaTh BO3MOXKHEIC ITyTH € PelIeHNs;

YerHbrit
orpoc;
ITucemennsIit
KOHTPOJIB;

https://resh.edu.ru/

Hroro no pazneny:
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ITOYPOYHOE IINTAHUPOBAHUE

OT THIA KPUCTAIINYECKOMN

peLIETKN

Ne | Tema ypoka KoanuecTBo yacos Hara Buasi,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIfA
padoThI padoThI

1. |Knaccudukanus u 1 0 0 YcrHblid
HOMEHKJIaTypa HEOPTaHUYECKUX OIIpOC;
BeILIeCTB (MEXIyHapOoHas U [TucbMeHHBIH
TpUBHAJIbHAS ) KOHTpOJIb;

2. |Ilepmoanyeckuii 3aK0H. 1 0 0 Y cTHEIN
[Iepnoanueckas cucrtema OIpoc;
XUMUYECKHUX HJIEMEHTOB ITnceMeHHbIM
. . MenneneeBa. CtpoeHue KOHTPOJIb;
aTOMOB

3. | 3aKOHOMEpPHOCTH B U3BMEHEHUu | 1 0 0 Ycrubiit
CBOMCTB XUMUYECKUX HJIEMEHTOB OIIpOC;
MEPBBIX TPEX MEPUOIOB, KAJU, [TuceMeHHbBII
KaJIBLIUSI U UX COCIMHEHUH B KOHTPOJIb;
COOTBETCTBHUU C TOJIO)KECHUEM B
MEPUOJUYECKON CUCTEME U
CTPOCHHUEM aTOMOB

4. | XuMHYECKHE CBOMCTBA BENIECTB, | 1 0 0 VcTHBIN
OTHOCAILIUXCS K Pa3IMYHbIM Ompoc;
KJIaCCaM HEOPTraHUYECKUX [TucbMeHHbIM
COEIMHEHU, X TeHEeTHYeCKas KOHTpOJIb;
CBSI3b

5. | CTpoeHue BemecTBa: BUIBI 1 0 0 VYcrHblid
XUMHYECKOM CBSI3U. THIIBI OIIpOC;
KPUCTAUIMYECKUX PEMIETOK, [TruceMeHHbII
3aBUCHMOCTBH CBOMCTB BEIIIECTBA KOHTPOJIb;




6. |Kiaccupukamnmss XMMUIECKIX YcTHbI
peaKIuil o pa3InyHbIM OIIpoC;
npu3HaKaM (110 YUCITy U COCTaBY IInceMeHHBIM
Y4aCTBYIOIINX B PEAKITUU KOHTPOJIb;
BEILIECTB, 110 TEIIOBOMY
3¢ dekTy, 10 N3MEHEHUIO
CTENEHEN OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB, 110
00paTUMOCTH, 10 YYaCTHIO
KaTaym3aTopa). IK30- U
SHIOTEPMHUYECKHUE PEAKIIUH,

TEPMOXUMHUYECKUE YPABHEHUS

7. | IloHsiTHE O CKOPOCTH YcTHBI
XUMU4ecKou peakuuu. [lonstue 0IIpoC;

0 TOMOT'€HHBIX U T€TEPOTEHHBIX [TruceMeHHbIM
peakiusax. GakTopsbl, BIUSIONINE KOHTPOJIb;
Ha CKOPOCTh XUMUYECKOMN

peakiuu

8. |Ilonstue 06 oOpaTUMBIX U YcTHbIiI
HEOOPATUMBIX XUMHUYECKHX OIpoc;
peaknusax. [lousrue o [TnceMeHHEbIi
XUMHUYECKOM PaBHOBECUU KOHTpOJIb;

9. | ®akTopsl, BAUSIONINE HA YcTHbI
CMEIIEHUE XUMHYECKOTO OIpoc;
paBHOBECHS [TruceMeHHbII

KOHTPOJIb;

10. | MexaHu3M OKHUCIUTENBHO- YcrHbli
BOCCTAHOBUTEIIbHBIX PEAKIINI1 OIIpOC;
(3MeKTpOHHBIN OanaHc [TucbMeHHbIH
OKHUCIIUTENbHO- KOHTpOJIb;
BOCCTAHOBUTEIILHOM PEAKIUN)

11. | Teopus 3M€KTPOTUTHUUECKON VYcrHblid
JUCCOLMALMU. DIEKTPOJIUTHI U OIpoc;
HE3JIEKTPOJIUTHI. KaTHOHBI, [TruceMeHHbII
aHUOHBL. MexaHu3M KOHTpOJIb;
JUCCOIMAMU BELIECTB C
Pa3INYHBIMHU BUIAMU
XUMUYECKOHN CBSA3U

12. | Crenenp 1ucconUaIUU. YcTHbI
CunbHbIe U clladbie oTIpoc;
BIIEKTPOIUTHI [TruceMeHHbIM

KOHTpOJIb;




13. | Peakmuu noHHoro oOMeHa, YcTHBIN
YCJIOBHSI X TTPOTEKAHUSI. 0mpoc;
HoHHbIe ypaBHEHUS peaKkuuid [TnceMeHHbII

KOHTPOJIb;

14. | XuMHU4YECKHE CBOMCTBA KUCIIOT B Y cTHBIN
CBETE MpeACTaBIeHU 00 OIpoc;
AJIEKTPOJIUTUYECKON [InceMenHbIM
JHUCCOIHAIIN KOHTpOJIb;

15. | XumMu4uecKkue CBOMCTBa YcTHbIl
OCHOBAaHHH B CBETE 0mpoc;
npeacTaBiIeHUu 00 ITnceMeHHEbIi
BJIEKTPOTUTUYECKON KOHTPOJIb;
JIFCCOIUAITAN

16. | XMMHUYECKHE CBOMCTBA COJICH B YcTHBIN
CBETE MpeCTaBICHUN 00 0Ipoc;
3JIEKTPOJIUTUYECKON [TuceMeHHbII
JHUCCOIAIIN KOHTpOJIb;

17. | [loHsiTHE O TUAPOIU3E COJEH Y cTHRIN

0I1poc;
[TnceMeHHBIH
KOHTPOJIb;

18. | KauecTBeHHbBIE peakluy Ha YcTHbI

KATHOHBI ¥ aHUOHEI 0mpoc;
IInceMeHHBIN
KOHTPOJIb;

19. | Ilpaktuueckas padbora Nel. YcTHBIIT
Peiienue skcnepuMeHTAIbHBIX OIpoc;
3aJa4 110 TEME ITuceMeHHBIN
"DneKkTpoauTHYECcKast KOHTpOJIb;
aucconyanus”

20. | Ypok o06obmieHus u YcTHbI
CHUCTEeMaTU3alliy 3HAHUI OIIpOC;

[TnceMeHHBIH
KOHTPOJIb;
21. | YpOK KOHTpOJIS 3HAHUU YcTHBI
OIpoc;
ITuceMeHHBIN

KOHTPOJIb;




22. | O6mias xapakTepucTuKa YcrHbii
raioreHoB. OcoOeHHOCTH OTIpOC;
CTPOCHUS aTOMOB 3THUX [TruceMeHHbII
3JIEMEHTOB, XapaKTEePHBIC JIJIst KOHTPOJIb;
HUX CTETICHU OKUCJICHHUS.

CrtpoeHue u pusnyeckue
CBOICTBA MPOCTHIX BEHIECTB —
rajoreHoB. XMMHUYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa
(B3amMOJIEHICTBHE C METAJIJIaMH,
HEMETaJlJIaMHU, IIEeJI0YaMH )

23. | XnopoBoaopoa. ComnsiHas YcrHbiit
KHUCJIOTa, XUMUYECKUE CBOMCTBA, OIpoc;
IOJIyYE€HUE, IPUMEHEHUE. [TnceMenHbIM
KauectBennas peakuus Ha KOHTpOJIb;
XJIOPUA-UOHBI

24. | ®uU3nonoruuecKkoe AecTBUE Y cTHRIN
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OIpoc;
OpraHu3M YeJIOBEKa. [TuceMeHHbII
Baxueiimme X10puasl U UxX KOHTpOJIb;
HaXOK/JIEHUE B MIPUPOJIE

25. |Ilpaktuyeckas pabora Ne2. YcrHbii
[Tonyuenue COIIHON KUCIIOTHI, OIIpoC;
HU3y4YECHUE €€ CBOWCTB [TruceMeHHbII

KOHTPOJIb;

26. | Pemenue 3ama4 Ha BEIYHUCIIEHUS YcTHBIN
10 YPaBHEHUSIM XUMHUYECKHX 0Ipoc;
peaKkuui, eciii OJUH PEAreHT JaH [TucemeHHbIM
B U30BITKE KOHTpOJIb;

27. | O6mas xapakTepucTuKa YcrHbrit
anemMeHToB VIA-rpynmsl. OIIpoC;
Oco0eHHOCTH CTPOCHHS aTOMOB [TruceMenHbII
3TUX JIEMEHTOB, XapaKTEPHbIE KOHTpOJIb;

JUISL HUX CTETIEHU OKHCIICHUSI.
Crpoenue u GpuznuecKue
CBOICTBA MPOCTHIX BEUIECTB -
KHCIIOPOJIa U CEpHI.
AmoTponHbie MOIU(pUKAIINN
KHCIIOpO/ia U cepbl. XUMUYECKUE
CBOICTBA CEpbI




28. | CepoBomopoi, CTpOEHHUE, YcrHbii
(u3HUecKre U XUMUICCKUE OTIpOC;
CBOMCTBA [TucemMeHHbIM

KOHTPOJIb;

29. | Okcuabl cepbl KaKk YcrHblid
MPEICTAaBUTEH KHCIOTHBIX Ompoc;
okcua0B. CepHuUcTask KUCIOTa [TuceMeHHBIN

KOHTPOJIb;

30. | Cepnas kuciota, Gpu3nIeCcKue 1 VYcrHblid
XUMHUYECKHUE CBOMCTBA (00IIHe OTIpoC;

Kak MpeICTaBUTENA Kiacca ITnceMeHHEbIi
KHUCJIOT ¥ CHIEIU(UUIECKHE), KOHTPOJIb;
npuMmeHeHnue. Cou cepHoM

KHCIIOTBI, KAUeCTBEHHAs PEaKIIHs

Ha cyJbdaT-noH

31. | XuMuueckue peakiinu, Jexanimue YcTHbI
B OCHOBE IIPOMBIIINIEHHOTO OTmpoc;
croco0a MoIyYeHus: CEpHOM [TucbMeHHBIM
KHUCIIOTHL. Pemenue 3aiay Ha KOHTPOJIb;
Hax0JEHUE MACCOBOM J0JIU
BBIXO/Ia TIPOJYKTA PEAKIIUU

32. | HaxoxneHue cepbl U €€ VcrHBIN
COETMHEHUI B IPUPOJE. oTpoc;
XHUMHUYECKOE 3arpsi3HEHUE [TucemeHHbIM
OKpYKaroIieu cpeabl KOHTPOJIb;
COETMHEHUSIMU CEPBI
(KUCOTHBIC HOXKIH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €0
MpeI0TBPALECHUS

33. | O0mas xapakTepucTuka YcrHbrit
3JIEMEHTOB V A-TpyIIIIBI. OIpoc;
Oco0eHHOCTH CTPOCHHS aTOMOB [TruceMeHHbII
3THUX AJIEMEHTOB, XapaKTepHbIE KOHTPOJIb;

JUISL HUX CTETIEHU OKHUCIICHUSI.
A30T, pacCIpoCTpaHEHHUE B
npupoie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA.
Kpyrosoport azota B npupoje




34. | AMMuak, ero pu3ndecKue u YcTHbI
XMMHYECKHE CBOMCTBA, OIIpOC;
noxy4yeHue u npumeHenue. Conn [TruceMeHHbII
aMMOHWUS, UX PU3NUECKHE U KOHTPOJIb;
XUMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas
peakIys Ha HOHBI aMMOHUS

35. | [Ipaktudeckas pabora Ne3. YcrHblIi
[Tonyuenne aMmmuaka, u3y4eHue 0Ipoc;
€ro CBONCTB [TnceMenHbI

KOHTpOJIb;

36. | A3oTHas KuClIOTa, e€ VcTHBIN
(u3nyeckrue U XUMHUYECKUe oTpoc;
cBoCTBa (00MIMEe KaK [TuceMeHHEBIH
IpEeJICTaBUTEIIS KJIacca KUCIOT U KOHTPOJIb;
cnenuduaeckue). Hurpatst

37. | Ucnonb30oBaHUE HUTPATOB U YcrHbiit
COJIEl aMMOHHS B KQUECTBE OIIpOC;
MHUHEPAJIbHBIX YA00pEHHA. IInceMeHHBIN
XUMHUECKOE 3arps3HEHNE KOHTPOJIb;
OKpYXKaroIIEeH Cpeabl
COCIMHECHHSIMU a30Ta
(KUCTOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa, TOUBBI U
BOJIOEMOB)

38. | ®ocdop, amnoTponHbIe YcrHbIN
Moudukanuu dpocdopa, 0Ipoc;
(bu3znuecKkrue U XUMUYECKUE [TucbMeHHBIH
CBOMCTBa KOHTpOJIb;

39. | Oxcun pochopa(V) u YcrHbrit
dhocdhopnas xkucmnora, OTIpOC;
(bu3MvIecKre 1 XUMUYECKHE [TruceMenHbII
CBOICTBa, MOJTy4YEHUE. KOHTPOJIb;
KauecTBenHnas peakuus Ha
dhocdar-noHsI

40. | Ucionp3oBanue ocdaros B VYcrHbiit
KaueCcTBE MUHEPAIbHBIX o1poc;
ynoOpeHuit. 3arps3HeHHE [TuceMeHHBIN
MIPUPOIHBIX BOJOEMOB KOHTpOJIb;

dbocharamu




41. | Yrinepon, aJuiOTpPOITHbBIE YcrHbii
MO (UKAIHH, orpoc;
pacmpoCcTpaHeHne B MPUPO/IE, [TruceMeHHbII
(bu3MYecKre 1 XUMUYECKHE KOHTPOJIb;
cBoiicTBa. AncopOuusi.
Kpyrosopot yraepona B
pupoie

42. | Okcuabl yriaepojaa, ux YcrHblIi
¢busnyeckue 1 XUMHYECKHUE 0Ipoc;
CBOIICTBa, (pU3MOTOTHIECKOE [TnceMenHbI
JIEMCTBUE HA KUBbIE OPTraHU3MBI, KOHTpOJIb;
MOJIyYEHUE U IPUMEHEHUE.
DKosorndyeckue npoOIeMsl,
CBSI3aHHBIE C OKCUIOM
yraepoaa(IV); runoresa
TJI00ATFHOTO MOTETUICHUS
KJIUMaTa; NapHUKOBBIN 3¢ ekt

43. | YronpHasg KUCIIOTa U €€ COJIH, UX VcTHBIN
(u3znueckre U XUMHUYECKUE oTpoc;
CBOMCTBA, MTOJIyYEHUE U [TucbMeHHBIH
npuMmeHnenue. KauectBenHas KOHTPOJIb;
peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEAUIIMHE,
POMBIIIIEHHOCTH, CETbCKOM
XO35ICTBE

44. | Ilpaktuueckas pabota No4. VYcrHbli
[lonydyeHue yriaekucioro rasa. o1poc;
KauecTBeHHas peakuus Ha [TruceMeHHbII
KapOOHaT-NOH KOHTPOJIb;

45. | IlepBoHayanbHble TOHATHUS 00 YcTHBII
OpraHWYECKUX BEUIECTBAX KaK O ompoc;
COCIMHEHUSIX YIJIepoaa: [TucbMeHHbIM
0COOEHHOCTH COCTaBa U KOHTPOJIb;
CTPOCHUS

46. | IlonsTHe 0 OHONTOTHYECKH YcTHbII
Ba)KHBIX BEIIECTBAX: )KHUpaX, oTpoc;
Oenkax, yriieBojax. ITnceMeHHEbIi
MarepuanbHOe €IMHCTBO KOHTPOJIb;

OpPTraHUYCCKUX U
HCOPraHNYCCKUX COCI[I/IHCHI/II‘/'I




47. | KpemHwnii, ero ¢puzndeckue u YcTHbI
XMMHYECKHE CBOMCTBA, OIIpOC;
MOJIyYCHUE U IPUMEHEHHE B [TruceMeHHbII
anextponnke. CoequHeHUs KOHTPOJIb;
KPEMHHSI B IPUPOJIC

48. | O6mme npeacraBieHus 00 YcTHBIN
okcuae kpemMuus(I1V) u OIIpoC;
KPEMHHUEBOMN KHUCIIOTE. [TnceMenHbIM
CunukaThl, UX UCIOJb30BaHUE B KOHTpOJIb;
OBITY, MEAHIIMHE,

MPOMBILIIIEHHOCTH

49. | BaxHeiime CTpOUTENbHBIE VYcrHblid
MaTepuaibl: KEpaAMHUKa, CTEKJIO, OIpoc;
LIEMEHT, OETOH, JKeJIE300€TOH. [InceMeHHBIHN
[TpoGaembl Ge30macHOro KOHTPOJIb;
UCITIOJIb30BAHUS CTPOUTEIIBHBIX
MaTepHaloB B IOBCETHEBHOM
KU3HU

50. | [IpakTudeckast padorta Ne 5. YcTHbIN
Petrenue skcniepuMeHTATIBHBIX OTpoc;
3a7a4 no teme «BaxkHenmue [TuceMeHHbII
HEMETaJUIbl U UX COCTUHEHUS» KOHTPOJIb;

51. | Ypok 06001mieHus u VcTHBIN
cUCTEeMaTH3aluy 3HaHUU OIpoc;

[TucemeHHbIM
KOHTpOJIb;
52. | Ypok KOHTpOJIS 3HAaHUH YcrHbri
OIpoc;
[TucemeHHbIM
KOHTPOJIb;

53. | O0mas xapakTepucThKa VYcrHbliid
XUMUYECKUX AIIEMEHTOB — OIIpOC;
METAJJIOB HA OCHOBAHUH UX [InceMeHHbIN
MOJIOXKEHUS B IEPUOANYECKOM KOHTpOJIb;

CHUCTEME XMMHUYECKHX JJIEMEHTOB
. 1. Menneneesa u cTpoeHUs
atomMoB. CTpOE€HHE METAJIOB.
Meranueckas CBs3b U
MeTajIn4ecKas
KpUCTAJUIMYECKas PEeIIETKa




54. | DNEKTPOXUMUUYECKHUU Pl YcTHbI
HaIIpsHKEHUN METaJUIOB. OIIpoC;
DOu3nUeCcKrue U XUMUYECKHUE ITncerMeHHBIH
cBoiicTBa MetaioB. OOuiue KOHTpOJIb;
CIOCOOBI MOTYYCHUS] METAJIJIOB

55. | IloHATHE O KOPPO3UHU METAILIIOB YcrHblid
1 OCHOBHBIE CITOCOOBI 3aIIUTHI OT 0Ipoc;
KOPpO3Uu [InceMenHbI

KOHTpOJIb;

56. | CrinaBel (CcTalb, 4YyTyH, VYcrHblid
TIOpATIOMUHHM, OpOH3a), UX OTIpocC;
MIPUMEHEHHUE B OBITY U [TruceMeHHBII
MPOMBIIIUIEHHOCTH KOHTPOJIb;

57. | llleno4Hble METaIbI. YcTHBIN
[lonoxxeHue B nepuoaNIECKON 0IIpoC;
CUCTEME XUMHUYECKUX 3JICMECHTOB ITucprMeHHBIH
. . Menneneesa, cTpoeHHE KOHTpOJIb;
aromoB. HaxoxaeHue B
npupoze. dusndeckue u
XUMUYECKHUE CBOWCTBA (Ha
IpUMepe HATPUS U KaJlus).

OKcuabl ¥ THAPOKCUIBI HATPUS U
kanus. [I[puMeHneHne menouHbIx
METAJIJIOB M UX COCTUHEHUMN

58. | lllenoyHo3eMenbHbIE METAILIIBI YcTHBIN
MarHui 1 KaJablMii, CTPOCHHUE OIIpOC;
atomoB. [lomoxenue B ITuceMeHHBIH
IEPUONYECKON CUCTEME KOHTpOJIb;
XUMHYECKHX d1eMeHToB /1. H.

Menneneesa. Haxoxnenue B
npupoje. Guznyeckue u
XHMHYECKHUE CBONCTBA.
Baxkueiinme coenuHeHN
KanbIus (OKCHUI, TUAPOKCHUTI,
COJIN)

59. | Penrenue 3ama4d Ha BEIUMCICHUSA Y cTHERIN
M0 YPaBHEHUSIM XUMHUYECKHUX 0mpoc;
pEeaKIuii, €CJI OJIMH U3 ITnceMeHHEbI
peareHTOB JIaH B M30BITKE WIIH KOHTPOJIb;

COACPKHUT NIPHUMECH, MacCOBOM
JA0JIK BbIXOJa IMPOAYKTa pCaKIunu




60. | XK€cTkocTh BOJBI U CIIOCOOBI €€ YcrHbii
ycTpaHeHus. Beraucnenus mno o1poc;
YPaBHEHUSAM XUMUYECKUX IInceMeHHBIM
peaKIuil, eciy OMH U3 KOHTpOJIb;
peareHTOB JIaH B BUEC BOJIHOTO
pacTBOpa ¢ U3BECTHOM MACCOBOI
noiei

61. |I[Ipaktudeckas pabora Neb. YcrHblIi
JKéctkocTb BOJIbI U METO/IBI €€ OIIpOC;
yCTpaHEHUS IIncbMeHHBIM

KOHTpOJIb;

62. | Amtomunuii. [lonoxenue B YcTHbII
MIEPUOIUYECKON CHCTEME OIpoc;
XUMUYECKHX djieMeHToB JI. 1. [TucemeHHbIM
MenpeneeBa, CTpoeHUE aToMa. KOHTpOJIb;
Haxoxnenue B npupoe.
duznyecKue 1 XUMHYECKUE
cBoicTBa. AM(OTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCUA

63. | XKeneso. [lonoxenue B YcrHbii
NIEPUOINYECKON CUCTEME OIpoc;
XUMHYECKHX 31eMeHToB /l. U. [TnceMeHHbII
MeneneeBa, CTpOCHHUE aTOMa. KOHTPOJIb;
Haxoxnenue B mpupoze.
dusznuecKnue 1 XUMHIECKUE
CBOICTBA

64. | Oxcuabl, THAPOKCUIBI U COJIH YcrHbli
xenesa(ll) u xxeneza(Ill) OIpoc;

[InceMeHHbIN
KOHTpOJIb;

65. | IIpakTruyeckas padora Ne 7. YcrHbrit
Pemenue skcniepuMeHTATBHBIX oTpoc;
3a7a4 1o TeMe «Baxuennine ITnceMeHHEbIi
METAJUIbI U UX COCTUHEHHUS KOHTpOJIb;

66. | HoBbie MaTepuansl u YcTHBI
TEXHOJOruu. Bemecra u OIIpOC;
MaTepHuabl B OBCEIHEBHON IInceMennbIi
YKU3HU YeJIOBEKa. XUMHUS U KOHTPOJIb;

310poBbe. be3onacHoe
KCIIO0Ib30BAHKE BEIIECTB U

XUMHUYECKHUX PEaKIuil B OBITY




67. | llpupoaHbie UCTOYHUKHU 1 YcTHbI
YTJIEBOJIOPOAOB (YTOJb, OTIpOC;
MIPUPOJIHBIN Ta3, HEPTh) [TruceMeHHbII
MPOAYKTHI UX MEPEePadOTKH, UX KOHTPOJIb;
poJib B OBITY U
MIPOMBIIIIICHHOCTH

68. | OCHOBBI 3KOJIOTHUECKOM 1 VYcTHblit
rPaMOTHOCTU. XUMHUYECKOE ompoc;
3arpsI3HEHUE OKPYKAKOIIECH [TnceMenHbI
cpebl, IPeIeTbHO I0MyCTUMAas KOHTpOJIb;

KoHLeHTpauus Bemiects - [TJIK).
Ponp xumMuu B pelieHun

9KOJIOTUYECKUX MPOOIIeM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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