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HOACHUTEJBHAA 3ATINCKA

Pabouas nporpamMmMa no XxuMuu Juist ooyuaromuxcs 9 kiacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHUsl, ¢ YIETOM pacrpele€HHBIX 110 KJIaccaM MPOBEPSIEMbIX TPEOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM IpOorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
MIPEJICTABIICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TaKkke Ha OcHOBE [IprMepHOii mporpaMMel
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
®enepanyy, peanu3yolX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxan yqeGHoro npeamMceTa «XUMHS» B IOCTHKEHHE IeJIel OCHOBHOI'O O6IH€FO O6pa3OBaHI/IH O6YCJ'IOBJ'I6H
BO MHOI'OM 3HaUCHHEM XUMHUUECKOM HAaYKH B IIO3HAHUHW 3aKOHOB IMPUPOABI, B pa3BUTUU IIPOU3BOANUTCIIbHBIX
CHII 06I_HeCTBa Hn CO3JaHNN HOBOI1 0a3bl MaTepHaHLHOﬁ KYJIbTYPBHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK PAaclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JACTH
YEJIOBEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTaja HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(hopMUPOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEPUATLHOM €IMHCTBE MHUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHEHN NMpeACTaBIECHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 IBOTIOIIUU
BEIIECTB B MPUPOJIE; COBPEMEHHAsI XUMUS HalpaBlieHa HA pPellleHue TTI00aIbHBIX MPOOIEM YCTOWIHUBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM M 3KOJIOIHYECKO 0€301acHOCTH, IpobdiieM
3/paBOOXPAHEHMUS.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUA XUMUHN B JKU3HU O6IJ.I€CTB8. CYIICCTBCHHO ITOBBICHUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B mmane conmpann3anyy OHO SIBIISIETCS OJHUM U3 yCJ'IOBI/Iﬁ (bOpMPIpOBaHI/IH
HUHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI JJIsi IPUOOpeTeHus: OOUIeKYIbTYPHOTO
YPOBHS, TIO3BOJISIFOILIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOIi
KHU3HU OOLIECTBA, ISl OCO3HAHMS BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
JIPYTUX, K OKpYXKaroed TpUpOIHON cpele, 11 TPaMOTHOTO TOBEIEHUS IIPU UCIIOJIB30BAHUHN PA3IMYHBIX
MaTepUaioB U XUMUUYECKHUX BEIIECTB B [IOBCEIHEBHOW KU3HHU.

Xummuueckoe 00pa3oBaHuE B OCHOBHOM HIKOJIE SBJSIETCS 6a30BbIM MO OTHOILIEHHUIO K CHCTEME OOIIEero
XHUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peasu3yeT MPUCYILUE 001eMy
XUMHAYECKOMY 00pa30BaHUIO KITFOUEBBIC IIEHHOCTH, KOTOPBIE OTPAYKAIOT TOCYIapCTBEHHBIE, OOIIIECTBEHHBIE H
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM ONpeeNsieTcs CYIHOCTh 00IIeH cTpaTernu 00y4eHus, BOCIUTAHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU4EOHOTO MpenMeTa «XUMHUSD.

Wzyudenue npenmera: 1) ciocoOCTBYeT peau3aiii BO3MOKHOCTEH U1 CaMOPa3BUTUSA U (POPMHUPOBAHUS
KYJIbTYPbI JITUHOCTH, €€ 00IIeH 1 PyHKITMOHATBHOW IPAMOTHOCTH; 2) BHOCUT BKJIaJa B pOpMUPOBAHUE
MBIIUICHHUS] 1 TBOPYECKUX CITOCOOHOCTEH IMOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIBHOM YIeOHOH
JeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHON
KM3HH, TaK U B IPOPECCUOHATIBHOMN IEATEIFHOCTH; 3) 3HAKOMHT CO CHeM(DUKON HAyIHOTO MBIIIICHHS,
3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3TJISAA HA €AMHCTBO TPUPOIBI M YETIOBEKA, SBISIETCSI OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bOopMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIC, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIHHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOpLIﬁ ABJBICTCA NCAArOrM4YCCKU aJallTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKM XMMHHU Ha OHpCI[CJIéHHOM
Jrane e€ pa3BUTHUA.

Kpr XMMHH OCHOBHOM IITKOJIBI OpPUCHTHPOBAH HA OCBOCHHUC O6y‘IaIOH_[I/IMI/IC$I OCHOB HeopFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MOHATUH U CBCI[GHI/II;'I 00 OTACIBHBIX 00BeKTax opraHqucxoﬁ XUMHHU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MTOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCEro ecTecTBO3HaHMUsI, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE IMITHPUICCKU TTOTYICHHBIX H OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIICOBATEIHLHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Taxast opranu3anus coepKaHus Kypca cliocoOCTBYeT IIPEACTaBICHUI0 XMMUYECKON COCTABIIAIOIEH
Hay4YHOH KapTHHBI MHUpa B JIOT'HKe €€ CUCTEMHOM npupoibl. TeM caMbiM obecrieunBaeTcs BO3MOKHOCTh
(dbopMHpoBaHUs y 00yUaIOUINXCS IEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUs B
Hayke. Ba)XHO Takke 3aMETUTh, YTO OCBOCHHE COAEPKAHNS Kypca IPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykaromuil Mup», «buonorus. 5S—7 kinacce» 1 «Pu3uka. 7 Kjace.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio nepBoCTENEeHHON 3HAUMMOCTH NPH peann3alii 00pa3oBaTeIbHbIX PYHKIMMA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhI. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUH —
BOKHEUINX (hAaKTOB, MOHSATHN, 3aKOHOB U TEOPETHUECKHUX IMOJI0KEHUM, TOCTYITHBIX 0000IIIEHUH
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEaKIni, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHUH U CITIOCOOOB JACSATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsiny ¢ aTiM nenu u3y4deHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAaHBI C Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHHUHM 0COO0 3HAUNMON
MPU3HAETCS HAIIPaBJICHHOCTh 00YYEeHMsI Ha pa3BUTHE U CaMOPa3BUTHE TIMYHOCTH, (popMHUpoBaHUe €€
WHTEJUICKTa U 001Iel KynbTyphl. OOyd4eHHEe YMEHUIO YUYUTHCS U MIPOJIOJKATH CBOE 00pa3oBaHUe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM NP U3YYEHUU NpeIMeTa B OCHOBHOH IIKOJIE JOMHUHUPYIOIIEe 3HaUeHUE IPHOOPENH TaKue
LEH, KaK:

(dbopMupOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM TMYHOCTH, TOTOBOM K caM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITETLHOMY TIPUHSTHIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM
KU3HU;

HaIpPaBJIEHHOCTh 00YYEHHUS Ha CHCTEMaTHYeCKOe MPUOOIIEHNE yYaIIUXCsl K CAMOCTOSITENIbHOM



MO3HABATEIIBHOM JICATEIbHOCTH, HAYIHBIM METOaM IMO3HAHUS, (POPMHUPYIOIINM MOTHBAIIHIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

oOecrieYeHre yCIOBH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO 00YJarOIIMMHKCS OIBITAa Pa3HOOOpa3HOM
JCSATEIbHOCTH, TTO3HAHKS M CAMOIIO3HAHHMS, KITFOUCBBIX HABBIKOB (KITIOUYEBBIX KOMIICTCHIINHN ), HMEIOIINX
YHUBEPCATBHOE 3HAUCHUE JIJIS PA3JIMYHBIX BHJIOB JCSITCILHOCTH;

(dbopMUpOBaHHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHHUS OKPYXKAIOIIEr0 MUPa Ha OCHOBAHWH 3HAHHUH 1
OIIBITA, MOJIYYCHHBIX IIPH U3YICHUH XHUMHH;

(dbopMUpOBaHHE y 00YYAFOIIMXCS TYMAHUCTHYSCKUX OTHOIICHUH, TOHUMAHMS [ICHHOCTH XUMHUYECKHX
3HAHUU I BRIPAOOTKH SKOJIOTHYECKH 1eJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JICATCILHOCTH B
LEJISIX COXPAHEHHSI CBOETO 3JI0POBBS M OKPYIKAIOIICH MPUPOTHON CPEJIbI;

pa3BHUTHE MOTHUBAIIMU K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA OCHOBE
YCBOCHHS OOIIECYEITIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIA U HAIPABICHHOCTH
JaTbHEHIIEr0 00y4eHUsI.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peaKkuus

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xuMmuueckux aemeHToB /. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUUYECKHUX JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA,
KaJIBLIUS ¥ UX COCAMHEHUI B COOTBETCTBHUHU C MOJOKEHUEM 3JIeMeHTOB B [lepuoanueckoii cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMUYCCKON CBSI3U. THITBI KPUCTALTHYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THIA KPUCTAUTMYECKON PEIIETKH U BHJIa XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEXAyHAPOIHAS ¥ TPUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEUIECTB, OTHOCAIINXCS K Pa3IMYHBIM KJIacCaM HEOPTaHHMUECKUX COCAMHCHUA,
TCHETUYECKAs CBSA3b HCOPTaHUIECCKHUX BEIICCTB.

Knaccugukaiius XaMHUUECKUX PEAKIUi 110 pa3IMYHBIM IPU3HAKaM (10 YUCITY U COCTaBY yYaCTBYIOIIUX B
pEaKIMK BEIECTB, 10 TEIUIOBOMY 3((HEKTy, 0 U3MEHEHHIO CTETICHEH OKHUCIICHUS XUMUYECKUX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
ypaBHCHHSI.

[ToHsiTHE O CKOPOCTH XMMUYECKOH peakiuu. [ToHsATHE 00 00PaTUMBIX U HEOOPATHMBIX XUMUYECKUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX peakusX. [IoHATHE 0 XUMHYECKOM PaBHOBECHH.
®dakTophI, BIAUSIOIINE HA CKOPOCTh XUMHUYECKOM PEAKIIUU U MOJIOKEHHE XMMUYECKOTO PAaBHOBECHSI.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OaJIaHC OKUCIIUTEIIBHO-BOCCTAHOBUTEIIEHON
peakiuu. CocTaBlieHUEe YPaBHEHH OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIH30BAaHHUEM METO 1a
3JIEKTPOHHOTO OajaHca.

Teopust >NEKTPOTUTHUECKON AUCCOIMAIINU. DISKTPOIUTHI U He- JNIeKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHHu3M TUCCOIHMAIAN BEIIECTB ¢ PA3IMYHBIMHA BHJIAMU XUMHYECKOU CBsI3U. CTETICHb TUCCOIHAIINY.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peaknuu noHHOrO 0OMEHa. Y CIOBHS MPOTEKaHUS peaklUuii HOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHBIE

HMOHHBIE YpaBHEHHs peakuuii. CBONCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE Mpe/ICTaBICHU 00
3JIEKTPOJIUTHYECKON Aucconumanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O THIpOIH3€e COeH.

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
HCCIIEIOBAaHHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peaKkIiy OT BO3JCHCTBUS pa3IMUHBIX (PaKTOPOB;
UCCIIEIOBAaHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLECCa AUCCOLUAIMY KUCIIOT, HIeJI0uel u conen
(BO3MOYKHO HCIT0JIb30BAHNE BUJIEOMATEPHUAIIOB); IPOBE/IEHUE OIBITOB, WILTIOCTPUPYIOMINUX MPU3HAKI
NPOTEeKaHMs peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCajiKa, BbIJICIEHUE ra3a, 00pa30BaHKE BOJIbI); OIBITOB,
HINTIOCTPUPYIOIIUX TPHUMEPHI 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 CoeMHECHUSA

OO01mas xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHH OKHUCIICHHSI.
Crtpoenue u Gpu3HUeCKre CBOMCTBA MIPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBHE C METa/NIAMH, HEMETaJlJIaMH, IIeJT09aMH ). XJ10poBoopoA. CoJisiHast KUCIIO0Ta,
XMMHYECKHE CBOMCTBA, MOJyYeHUE, TPUMEHEHUE. JIeHCTBHE XJIOpa U XJIOPOBOAOPOJA HA OPTaHU3M
yesoBeka. BaxkHelmme XJI0puabl U UX HaX0XKIEHHUE B IIPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepPHbIE CTEIICHH
OKHCJICHUS.



CtpoeHue u ¢pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJIIOTPONHbIE MOIU(UKALIUN
KHUCJIOPOAa U cepbl. XUMUYeCKHe CBOHUCTBa cepbl. CepoBOAOPOA, CTPOCHUE, (PU3UYECKHE U XUMUYECKUE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIoTa, (u3ndecKue u
XMMHUYECKHE CBOICTBa (00IIMe KaK MPeICTaBUTENS Kilacca KUCIOT U crienrduyeckue). XuMUYecKue
peakIuu, JIeXKalre B OCHOBE MPOMBIIUICHHOTO CII0co0a MoydyeHus cepHoi kucaoTel. [lpumenenune. Conu
CEpHOIl KUCIIOThI, KaYeCTBEHHAsl peaKius Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ COeAMHEHU B IPUPO/IE.

XUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH CpeIbl COSTMHEHUSMHU CEPhI (KHUCIOTHBIE TOXKIH, 3arPsS3HCHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEAOTBPALCHHUS.

OO6mmas xapakrepuctuka 31eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B IPUpPO/Ie, PU3NUECKUE U XUMUYECKHEe CBOKMCTBA. KpyroBopot a3ota B mpupoze.
AMMUaK, ero Gpu3nYecKue 1 XUMHUYECKHE CBOMCTBA, MoydeHne U npuMeHenne. Coinu aMMOHUS, UX
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHas peakiyst Ha HOHBl aMMOHHUSL. A30THast
KHCJI0Ta, €€ Moly4YeHue, (u3nuecKue 1 XuMUYeCKUe cBOMCTBA (00IIKe KaK NMpeACcTaBUTENS Kilacca KUCIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XHUMHYECKOE 3arpsi3HEHNE OKPY>KAOILEN Cpeibl COEIMHEHUAMH a30Ta (KUCIOTHBIE OXK/IH, 3arpsi3HEHUE
BO3/lyXa, MIOYBBI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKaMK hocdopa, Pu3nUecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kuciora, pundeckre U XUMHISCKHAE CBOMCTBA, ToTydeHue. Mcnoap3oBanue
¢dochaToB B kKauecTBe MHHEPAILHBIX YI0OPCHHIA.

O6mmas xapaktepuctuka 31eMeHToB IV A-rpyrmimbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTENIEHU
OKHCJICHUS.

Yrnepon, amioTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcusl yriepoaa, ux Gpu3nueckue u XUMHYeCKue
CBOMCTBA, A€MCTBHE HA )KUBbIE OPIraHU3MBI, IOJyYEHHE U IPUMEHEHHE. DKOJIOTHYECKHE TPOOIEMBI,
cBs3aHHbIe ¢ okcuoM yraepoaa(lV); rumnoresa rino6anbHOT0 MOTEIJIEHUS KIMMAaTa; TapHUKOBBIN P deKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKUEe U XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IIPUMEHEHHE.
KauecTtBenHas peakiys Ha kapOoHaT-UOHBL. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIIEHHOCTH U CEITHCKOM XO035HCTBE.

[TepBoHayanpHbIe MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHas kucioTa). X coctaB u xumuyeckoe crpoenue. [lonarue o
OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: )KUPAX, OCJIKaxX, YIIIeBOAaX — M UX POJIM B )KU3HU YeJIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHMYECKUX U HEOPTAaHWIECKUX COSTUHEHHIA.

Kpewmnuii, ero puznyeckre 1 XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KpEMHUS B
npupoje. Obume npeacrasiaerus o6 okcuae kpemMuus(1V) u kpemuueBoi kucinote. CUIMKaThI, UX
WCTIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH. BaskHeH e CTpONTENbHBIC MaTepPHAJIbl: KEpaMHUKa,
CTEKJIO, [IEeMEHT, OE€TOH, *kene300eToH. [IpobieMbl 6€30macHOr0 NCIOIB30BaHUs CTPOUTENBHBIX MaTepUaIoB
B IIOBCEHEBHOM KU3HU.

XUMHUECKUH SKCTIEPUMEHT: U3ydYeHUE 00pa3I[0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COISIHOM KHCIIOTHI;
MPOBEJICHUE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJI0IEHUE MPU3HAKOB UX MPOTEKAHMUS; OIBITHI,
oTpakaromue GU3NIecKue 1 XMMUYECKHE CBOMCTBA raJIOTEHOB U MX COSAMHEHUH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHIOB (TAJIOTCHUIOB); 03HAKOMJICHHE C 00pa3IiaMu
cephl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMATEpHalioB); HaOII0AeHUE Mpolecca
oOyTriMBaHMs caxapa Moj JAeiicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yY€HUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KAUeCTBEHHOHN peakIuy Ha CyJb(aT-HOoH U
Ha0II0IeHNe TTpU3HaKa e€ MPOTeKaHUsI; O3HAKOMJICHUE C (PU3MUYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; moiaydyeHue, coOupanue, pacro3HaBaHue U U3yYeHUE CBOMCTB aMMHaKa; POBEJICHHUE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHne NPU3HAKOB UX NPOTEKaHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yUEHHE MOJIeNIel KPUCTAIIMUECKUX PEETOK aiMasa, rpaduta, QyiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEaKIMil 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

OO011as XapakTepUCTUKA XUMUYECKUX FIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHTo J. M. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METANIMUECKask KPUCTAINIMYECKAs peIETKA. DIIEKTPOXUMUYECKUN P
HaNpspKeHUH MeTayioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTa/UI0B. O011Ke cCriocoObI MOTYyYEHHUS
MeTayuioB. [ToHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIiIaBsl (CTAIb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[llenounbie MeTabl: TosioxkeHue B [lepronnueckoit cucreme xumuueckux aemenToB /. . Menneneena;
CTPOCHHE WX aTOMOB; HaXOXACHHE B pupoac. PU3nvecKrue 1 XMMHUYECKUE CBOMCTBA (Ha MpUMepe HATPUs U
kayust). OKCHIBI U THIPOKCUIBI HATPHUS U Kanus. [I[puMeHeHne MeNoYHbIX METaIOB U UX COCIMHCHUM.

[IlenoyHO3€eMENBHBIE METAIIBI MArHUH M KaJIbLUI: TI0JI0KeHue B [lepnonnueckoil cucreMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XACHHUE B pupoe. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBa MarHus U Kayibliud. BaxHeilmure coequaeHus Kanbluus (OKCUA, THIPOKCH, con). KECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEHHUS!.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMeHToB J1. V1. Menneneesa;
CTpOCHHE aToMa; HaXOKAeHHE B npupoae. Pu3ndeckue U XUMHUYECKHe CBOMCTBA amoMuHUsA. AMBOTEepHBIE
CBOWCTBA OKCHJIA U TUIPOKCHUA ATFOMUHUSA.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemeHToB /1. 1. MenneneeBa; ctpoenue
aToMa, HaxO0XJICHHUE B ITPUPO/C. duznyecKkne U XUMHYECKHE CBOMCTBA JKene3a. OKCI/IZ[I)I, THAPOKCUABI U COJIN
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XVAMHYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMyi METAJIJIOB U CIUTABOB, UX (PH3UUICCKHUMHU
CBOMCTBAMHU; U3yUYCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXHO UCIIOIB30BaHNE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIa KAJIBITUS M HATPHS C BOJOM (BO3MOXKHO HCITOJIH30BAHHE
BUJICOMATEPHAIIOB); UCCIIEAOBAHNE CBOMCTB XKECTKOM BOJIBI; MIPOIIECCa TOPEHUS Kelle3a B KUCIOPOIe
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEaKIIU Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkene3a(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KIS U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BaXHeWIre MeTauibl U X COSTUHCHUSD.

XuMHs 4 OKpYsKaIas cpeaa

HoBble MaTepuaibl 1 TEXHOJOTHH. BellecTBa 1 Marepualibl B MOBCEAHEBHOM )KM3HU YEJIOBEKA. XUMUSA U
310poBbe. bezonacHoe ucnoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momours npu
XUMHYCCKUX 0KOraX U OTpaBJICHUSAX. OCHOBBI PKOJIOTHUECKON Ir'paMOTHOCTH. XUMHYECKOE 3arpsA3HCHHUC
OKpYJKaroten cpeasl (mpenenbHas qonyctumas koHenTparus semiects — [1JIK). Poias xumun B pemenun
9KOJIOTHUYECKHUX TTPOOIIEM.



[TpupoaHbIe HCTOYHUKH YTIIEBOOPOAOB (YrOJb, IPUPOAHBIN Ta3, HEMTh), IPOIYKTHI UX MEPEPAOOTKH, UX
POJIb B OBITY ¥ IIPOMBINICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YeHUE 00pa3I0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHEIC
MaTrepuabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peannsaunﬂ MCKIIPECAMETHBIX CBsA3eH IIpy U3YUYCHUH XUMHU B 9 knacce OCYIIECTBIIACTCA YEPE3
HUCIIOJIB30BAHHEC KAaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK 1 HOHSITI/II>'I, SABJIAOINUXCA CUCTCEMHBIMU JJIs1
OTACJ/IbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA. Peanmaunﬁ MCKITPECAMCTHBIX CBs3Ei IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBIIACTCA Y€PE3 UCITIOJIB30BAHNUE KAaK 06H_[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U
HOHﬂTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX IMMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TCOPHsI, aHAIIU3, CHHTE3,
KJIaCCU(UKALIUS, TICPUOAUIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, MOJICITb,
SIBIICHUE, ITAPHUKOBBINA AP (HEKT, TEXHOIOTHSI, MATECPUAIBL.

dwusmka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUECKUI 3apsii, TIPOBOTHUKH, TOTYITPOBOIHUKH, TUIIEKTPUKH, (POTOJIEMEHT, BEIIECTBO,
Te0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPHCTAJUTMYECKAs PEIIETKA,
CILTaBbl, PU3NYCCKUE BEIMYMHBI, CIUHUIBI H3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI,
Counnne.

buonorus: CI)OTOCI/IHTCI%, AbIXaHHUC, 61/100(1)epa, 9KOCUCTCMA, MUHCPAJIbHBIC y,[[O6p€HI/I$I, MHUKPOIJICMCHTEI,
MAaKpO3JICMCHTBI, IIMTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, I10JIE3HBIE UCKOTIAEeMble, TOTIIIUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

I/I3yquHe XHMUH B 9 Kltacce HaIpaBJICHO HAa JOCTUKCHHUC O6y‘-IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAITPCAMCTHBIX
" NPpCAMETHEIX PE3YIbTAaTOB OCBOCHUA yLIC6HOFO npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JImyHOCTHBIE PE3YIbTATEI OCBOCHUSA IPpOIrpaMMbl OCHOBHOI'O O6H.[€FO O6p330BaHI/IH JOCTUI'alOTCs B X01€
o6yquM51 XHUMHHU B CIMHCTBEC y‘-IGGHOﬁ U BOCIIUTATEILHOMN JIEATEILHOCTH Opranmaunn B COOTBCTCTBHHU C
TpaIulIMOHHbIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU
B 06H_IGCTBC IIpaBHUJIaMH U HOPMaMH IIOBCACHUA U CHOCO6CTByIOT mponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUSA
n conuaim3anu 06yqa10m1/1x051.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IHarproTH4YeCcKOro BOCIUTAHUSA

1) HEHHOCTHOrO OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIHNIO,
[IOHUMAaHHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTHU BJIA/IETh
JOCTOBEPHOI MH(pOpMAIMEH O MEePESOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHON XHUMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U NpaBujIaxX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IIO3HABATCJIbHBIX 3aaa4, BBIIMIOJHCHUN XUMHUYCCKUX OKCIICPUMCEHTOB, CO3JaHUN y‘Ie6HI)IX IMIPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B Tpoliecce 3TON y4eOHO! AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUSA

3) MUPOBO33pEHUECKUX MPEACTABICHNUIN O BEIIECTBE U XMMUYECKOH peaKIK, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIIMX OCHOBY JUISl IOHUMaHUS CYIIIHOCTH HaYYHON
KapTUHBI MUPA; IPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS IPUPOIbI, B3aUMOCBSI35X
4eJI0BEKA C MPUPOJHON CPENloil, O poJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

4) no3HaBaTeNbHBIX MOTHBOB, HAIPaBJIEHHBIX HA MOJyY€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX IIPOILIECCOB U SIBICHUM;

5) no3HaBaTenbHON, MH()OPMAIIMOHHON M YUTATENILCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTbHON pabOThI ¢ Y4eOHBIMU TEKCTAaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00YUEHHUIO U MO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000paz0BaHMIO, TPOSKTHON M UCCIIEAOBATENBCKOM AeSITeIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAaHUA ICHHOCTH KU3HU, OTBECTCTBCHHOI'O OTHOIICHHA K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUS MTOCIIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJI5, HAPKOTHKOB, KypEHHUsI ), HEOOXOIUMOCTH COOTIOICHUS TTPaBUiI 0€30MMaCHOCTH TIPH OOPAICHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M pEalTbHON KU3HH;

TpyaoBoro BOCIUTAHUS
8) uHTepeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuii U Tpyia pa3InyHOro poja, yBaXeHHe K TPyay U



pe3yJibTaTaM TPYIOBOM IEATENBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAILHOW TPAEKTOPUH MPOJIOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XHMHUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEITHON
po¢eCCHOHATILHOM 1EATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJJallTUPOBATHCS B
npogeccuOHATBLHOMI Cpejie;

IKOJIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJOrMUYEeCKH L1E€IECO00Pa3HOro OTHOIIEHUS K IPUPOJIE KaK UICTOUHUKY XKH3HHU Ha 3eMile, OCHOBE €€
CYIIECTBOBAHUSA, TOHUMAHHUS IIEHHOCTH 3JJ0POBOTO U OE€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILIEHMS K COOCTBEHHOMY (PU3UUECKOMY M ICUXUUYECKOMY 3/I0POBbIO, OCO3HAHMSI LIEHHOCTH COOIIOIEHUS
npaBuiI 0€301MaCHOTO MOBEJACHUS ITPU PAdOTE C BEIIECTBAMH, A TAK)KE B CUTYALUAX, YIPOKAIOUINX 30POBBIO
W SKU3HH JIIOJICH;

10) ciocoOHOCTH IPUMEHSTH 3HAHUS, IOJIy4aeMble ITPU U3YYEHUH XUMUH, JUIsl pELICHUs 3a/1a4, CBSI3aHHbIX
C OKpY’KaIoLEeH MPUPOIHON CpesoH, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpPbI, OCOZHAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil UX PELICHUS TOCPECTBOM METOJIOB XUMuu; 11)
HKOJIOTUYECKOT0 MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B I103HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3yabTaToOB BBIACIAIOT 3HAUUMbIE 17151 POPMUPOBAHUS MUPOBO33PEHHUS
o011IeHayYHbIe TOHATHSA (3aKOH, TEOpHUs, IPUHIIMII, TUIIOTE3a, (PAaKT, cucTeMa, IPOLecc, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETax U MO3BOJISAIOT HA OCHOBE 3HAHUH U3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABIECHUE O LIETOCTHOM HAyYHOU KapTUHE MUPa, U YHUBEPCAJIbHBIE
yueOHbIe JeiicTBUs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), KOTOPhIE 00ECTIEYNBaAIOT
(hopMHpOBaHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
JESTEIBHOCTH.

MeTaHpeﬂMeTHHG PE3YIbTATEI OCBOCHUA 06pa3OBaT€HBHOﬁ MMporpamMmsl 1O XUMHUHW OTPAKar0T OBJIAJICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) yMeHreM UCIoIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHHUS IPYU OCBOEHUU 3HAHUI: pacKphIBaTh CMbICI
XUMHUYECKUX TOHATUH (BBIIAENATH UX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJI1 00BSICHEHUS OTJENIbHBIX (DAaKTOB U SIBJICHMIA; BHIOMPATh OCHOBAHUS
U KPUTEPUU JJIs KJIacCCU(PHUKAIMU XUMUYECKHX BELIECTB U XUMUYECKHUX PEaKIIHii; yCTaHABIMBATh NPUUNHHO-
CIIEJICTBEHHBIE CBS3H MEXKAY OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIyKTHUBHbIE,
JIeTyKTUBHBIE, [10 AHAJIOTUH); J1eJaTh BHIBOABI U 3aKIIOUCHMUS,;

2) yMEHHEM MIPUMEHSITh B MpoLiecce MO3HAHUS MOHATHS (IIPeIMETHBIE U METANPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yeMblE€ B XUMHUHU, TPEOOPA30BhIBAThH MIMPOKO IPUMEHSEMBIE B
XUMHH MOJICNIbHBIE MTPEICTAaBICHHS] — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKas (hopMmyna u
ypaBHEHHE XUMHUECKON peaklluyi — MPH PEIIeHUN y4eOHO-TI03HaBaTeNbHbIX 33]1a4; C YUETOM TUX
MOJIETIbHBIX NPEICTABICHUN BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN U3Y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUNHHO-
CJICACTBEHHBIE CBS3HM U IPOTUBOPEYMS B M3y4aEMBIX IIPOLECCAX U SIBICHUAX; IIPEUIaraTb KPUTEPUH ISt
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOATENBHO BBIOMPATh clIOCO0 pelieHns yueOHon
3aJa4u (CpaBHUBATh HECKOJIBKO BAPUMAHTOB PELIEHUs, BBIOMPATh HanboIee NOAXOIAIIMN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) yMeHHeM UCHOIb30BaTh MOCTAaBICHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

4) npruoOpeTeHre OMbITa [0 MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YICHUUECKUX IKCIIEPUMEHTOB:
yMeHHe Ha0JII01aTh 32 XOJI0M IPOIIecca, CAMOCTOSTEIbLHO MPOTHO3UPOBATh €ro pe3ysbTar, GopMyIupoOBaTh
00001IIeHNS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJIeJIaHHOM paboTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUAOB U (OpM
MPEACTABJICHUS, TOJYYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEPATypa XUMUUECKOTO
coJiepKaHusl, CIIpaBOYHbIE TOCOOUs1, pecypchl UHTepHEeTa); KpUTUUECKH OLIEHUBATH IPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHUEM IIPUMEHSTH PA3IMYHBIC METO/IBI U 3aMPOCHI IPU TIOUCKE U 0TOOpe MHPOPMAITUU H
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX IS BHIOJHEHUS Y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHNE OMBbITa B 00JaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IIMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOpMY IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTU3UPOBATH B MIpollecce Y4eOHOM U hCCIeI0BaTeNIbCKON e TEIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY>Karollew NpUpOIHON CPEbI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B XO/I€ AUajora W/iiu AUCKYCCUH) MO CYIIECTBY 00CYKIaEMOW TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHus, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JCHCTBHIA,
oIpeieNieHue KPUTEPHUEB 110 OIIEHKE KavueCTBa BHITIOJTHECHHON paOOTHI | JIp.);

YHuBepcalbHBIMH PeryJassTHBHbIMH 1€ CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIILHOCTD, BRIOMpATh Hanboee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh WU
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe mpeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHHIO 00S13aTEILHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MPUMEPHON pabodeil MporpaMMoil, BEIJICIISIOT: OCBOCHHBIC O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CHocoObI IelcTBUH, cienudrueckue A1 MpeIMeTHOM 00macTi « XUMHUS, BUABI ACSITETLHOCTH O
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHKIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CUTYalUsX.



[IpenMeTHBIE pe3yabTaThl MPEICTABICHBI OTPAKAIOT CHOPMHUPOBAHHOCTh Y O0YUAIOIIUXCS CIEAYIOLIUX
YMEHUU:

1) packpwisamsb cmpici OCHOBHBIX XUMUYECKHX MOHITHI: XUMHYCCKHH 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKMCJICHUS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunuu, MoJib, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTUYECKAS JUCCOIMALIUS, PEAKIIM HOHHOTO 0OMEHa,
KaTaJln3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpAaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHE, AJIJIOTPOIINS,
aM(pOTEpHOCTh, XUMHUECKas CBsI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAIIIMUECKas peIéTKa,
KOppO3Usl METAJIJIOB, CILIABBI; CKOPOCTh XUMHUUYECKOW peaKkuy, PEAEIbHO JOYCTUMAas KOHIIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX TMOHATHH (CM. 1. 1) M IPUMEHSATh 9TH HOHSITHS
IIPY ONKCAHUHU BEIIECTB U UX MPEBpAIlEHUl;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS (DOPMYJT BEILIECTB M YPABHEHUH XMMUUECKHX
peaKIuii;

4) onpedensimb BaJCHTHOCTb U CTEIICHb OKMCIICHUS XUMUYECKUX DJICMEHTOB B COCAMHEHHSIX PA3IMYHOTO
COCTaBa; MPUHAIJICKHOCTD BEIIECTB K ONPEIeIEHHOMY KJlacCy COeIMHEHHH 1o (hopMyiam; BUJ XUMUYECKOH
CBsI3M (KOBaJIEHTHAs, MOHHAS, METAJJINYECKAsl) B HEOPIraHUUECKUX COSAMHEHUSIX; 3apsil HOHA 110 XUMUYECKOU
(bopmyIie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCUHEHUH, TUI KPUCTAJUINYECKON
PELIETKU KOHKPETHOIO BELIECTBA,

5) packpwvieams cmuicn Tlepuoaudeckoro 3akona JI. M. MenneneeBa u 1eMOHCTPHPOBATh €r0 IOHUMAaHHE:
OIMCHIBATh U XapaKTepu30oBaTh TabaMuHyto popmy Ilepuonnyeckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB:
pa3nuyaTh NOHATHUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJIbLIME IEPUO/IBI; COOTHOCUTH 0003HaUEHHs!, KOTOPbIE HMEIOTCS B IEPUOINYECKOM TabsIuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOECHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 001ee Ynucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHU B Mpeenax MajblX MEpHUOIOB U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKHE FJICMEHTBI, HEOPTAHUYECKUE BEIIECCTBA; XMMUYECKHE PEaKIHH (T10
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONMCHIBATh) OOIIUE U CTICIIM(PUIECKUE XMMUYECKHE CBONCTBA POCTHIX U CIOKHBIX
BELIECTB, MMOATBEPK/1as OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIN;

8) cocmaensime ypaBHEHHS dIICKTPOIUTUUECKON TUCCOIUAIIMN KUCIIOT, IIETOYeH U COJIeit; MOTHbBIC U
COKpaIlléHHbIE YPaBHEHUS peakIii HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, HOATBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INUYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKHCIATETLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKlnil;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS; BO3MOKHOCTH MTPOTEKAHUSI
XMMUYECKHX MPEBPALCHNH B pa3IMUHBIX YCIOBHSX;

11) sbruucnsams OTHOCUTEBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB; MACCOBYIO JOJTO
XMUMHYECKOT0 3JIEMEHTa 10 (OpMyJie COeAMHEHUS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl 10 YPaBHEHUIO XUMUUECKOHN PeaKIuu;

12) credosams paBuiIaM NOJTB30BaHUsI XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpALEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



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

13) nposodums peakiuu, MOATBEPIKAAIONINE KaUECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM IyTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, hocdaT-, CHIIUKAT-, CyIb(aT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS 1 HOHBI U3Y4YEHHBIX METAIIJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBIICHHE TPHYNHHO-CIICICTBEHHBIX CBS3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUYECKHX PEaKIIHii; €CTeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

XHMHYECKHX PeaKuuii

BEILIECTB U UX NPEBPALICHUI;

KitaccuduunpoBaTh XUMHUECKHE PEAKIMH 110 PA3IMYHBIM IPH3HAKAM;

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMUYECKOH PeaKLUy OT Pa3IMYHBIX (aKTOPOB;
[Iporao3upoBaTh BO3MOXXHOCTH IIPOTEKAHUS XUMUYECKUX TIPEBPALICHHUHN B Pa3JIMYHBIX YCIOBHUSX;
OnpeznensaTs OKUCIUTENb H BoccTaHOBHTENS B OBP;

CoCTaBIATh IEKTPOHHBII OaNaHC peakuy;

[Ipou3BOAUTH BEYUCICHHS 0 XHMUYECKUM YPaBHEHHSAM;

BricTpanBaTh pa3BEPHYTHIC MICHMEHHBIC H YCTHBIC OTBETHI C OMOPOii Ha HHPOPMALHNIO U3 y4eOHUKa
1 CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIE30BATh H3YUEHHBIH MOHATHITHBIN anmnapar Kypca
XUMHH;

Hcnonb30BaTh MpH BBINOJIHEHUU Y4eOHBIX 3a/JaHUN U B IIPOLIECCE UCCIIEJ0BATEIBCKOM
JIeATeIbHOCTH Hay4YHO-TIOMYJIAPHYIO JTUTEPaTypy XUMHUECKOTO COAEPKAaHMUs, CIIPABOYHbIE
MaTepuaisl, pecypcsl MHTepHETa;

[TucrMeHHBII
KOHTPOJIb;
TectupoBaHnue;
CamoorieHka ¢
HCIIOJIb30BAHHEMK
OLeHO4YHOTO
ucTay,

Ne | HaumeHoBaHuUe pa3/iesioB M TeM KoanuecTBo yacoB Jllara Buasl gesiteIbHOCTH Buasl, popmbi JJIeKTPOHHbIE
n/n | IPorpamMMbl U3y4YeHUS KOHTPOJIsS (undpossbie)
BCEro | KOHTPOJIbHBbIE | MPaAKTHYEeCKHe o6pa3zoBaTe/bHbIe
paboTeI paboTeI pecypesi
Pazges 1. BemecTBo M XUMHYeCKHe peakIUH
1.1. | MoBTOopeHue u yraybaenue 3uanuii | 5 0 0 XapakTepu30BaTh XUMHIECKHE IIEMEHTHI EPBBIX TPEX IIEPUOJIOB, KAITHS M KAJIbIHS O UX VerHslit onpoc; https://educontru/
OCHOBHBIX pa3/ieJioB Kypca 8 nonoxenuto B [lepuopnueckoii cucreme /. . Menneneesa; ITucpMeHHBI https://resh.eduru/
KJacca KnaccuuiumpoBarh U Ha3bIBaTh HEOPIraHUYECKHUE BEIIECTBA H3YYCHHBIX KIIACCOB; KOHTpOJIb;
OnuchIBaTh 00IIHE XUMHIECKHE CBOICTBA BEIIECTB PA3INYHBIX KJIACCOB, MOATBEPXKAATH CBOMCTBA TecrupoBanue;
MPUMEPaMU MOJIEKYJIAPHBIX YPABHEHUI XUMUYECKUX PEAKLIUH; CaMmool1eHKa ¢
OnpeznernsaTb BUI XUMAYECKON CBS3H M THII KPHCTAJUIMIECKOH PeIIETKN BEIECTBA; HCIIOJIb30BaHUEM
IIporHo3upoBaTh CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHUS; OLeHOYHOTO
BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C ONOPOii Ha HHOOPMAIMIO U3 y4eOHUKA | JIUCTaY;
U CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO MCII0Jb30BaTh N3YUEHHBIN OHATUIHBIN annapaT Kypca
XUMHU;
Hcnonp30Bath NpH BBIOIHEHUH YUeOHBIX 3a/JaHUH U B IIPOLECCE HCCIE0BAT eIBCKOH
JIEATENbHOCTH HayYHO-TIOMYISIPHYIO JIUTEPATYPy XMMHYECKOTO COCPIKAHUS, CIPABOYHbBIC
Marepualsl, pecypcsl MHTepHeTa;
1.2. | OcHOBHBIE 3AKOHOMEPHOCTH 4 0 0 PackpbIBaTh CMBICI M3y4aeMbIX MOHATHII U IPUMEHSTH TH TIOHSTHS TIPU OITMCAHHU CBOWCTB Verneiii onpoc;  https://educont.ru/

https://resh.edu.ru/




'YcTHEIH onpoc;

https://educont.ru/

1.3. | DaexTpoautnyeckas 10 PackpbIBaTh CMBICIT H3y4aeMbIX MOHITHIA, @ TAKIKE CMBICI TEOPHH JEKTPOIUTHICCKOI
Ancconnanus. XuMudeckne TIICCOLHMALNN; [ncomenmbri https://resh.eduru/
peakiuu B pacTBopax OOBACHATD MPUUUHBI AEKTPOIIPOBOLHOCTU BOJHBIX PACTBOPOB; KOHTPOIIb;
CocCTaBJIATh ypaBHEHHS TUCCOMMAIINH KHCIIOT, EIouei 1 coreil, TIOTHBIE I COKpaIIEHHbIe HOHHble [KOHTPOIbHAS
ypaBHEHHS XHMHUECKUX PEaKIUii HOHHOTO 00OMeHa; pabora;
[naHUpOBATH M OCYIIECTBIIATH HA IPAKTUKE XMMHYECKHE IKCIIEPUMEHTbI, IPOBOAUTh I[paxTudeckas
HaOITI0JICHHS, JIeNIaTh BEIBOJIBI IO PE3yJIbTaTaM SKCIIEPHMEHTa; pabota;
CrenoBath mpaBuiIaM 6e30MacHoi paboThI B TaOOPATOPHH MPH HCTIOIB30BAHUH XUMHUYCCKOH CaMooteHKa ¢
TOCY /B! 1 00OpyoBatHs; MCIIOJb30BAHAEMK
IIpoM3BOANTD BHIYUCICHHS 10 XUMUYECKHM YPABHEHHSIM,; OrerouHoro
BoicTpanBaTh pa3BEPHYTHIC MICHMEHHbBIC H YCTHBIE OTBETHI C om;)poﬁ Ha nqu)oupMaumo U3 yueOHHKA —
¥ CIIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO HCIOJIb30BATh H3y4CHHbII TOHATHHHBIN anmapar Kypca
XHMUH;
Hcronb30BaTh IPH BBINOIHEHUH yUeOHBIX 3a/laHHil U B IIPOLIECCE HCCIIE|0BATEIbCKOM
JIESTENBHOCTH HAay4HO-TIONMY/IAPHYIO JUTEPAaTyPy XUMHUUYECKOTO COZICPIKAaHHs, CTIPaBOYHbIC
Matepuaisl, pecypcsl MHTepHeTa;
Hroro no pazzeny 19
Paznen 2. HeMeTa/liIbl H HX COEIMHEHHsI
2.1. | O6mas xapakTepucTHKa 4 OOBACHATH 001ME 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB HEMETAIIIOB M MX COSAMHEHHH B Verneiii onpoc;  https://educont.ru/

Xumu4ecKux djaeMenton VIIA-
rpynnsl ["aorenst

pe/eiax MajblX IIEPUO/IOB U TIIABHBIX MOArPYI [IepHoanuecKoil CHCTEMBI XUMHYECKUX
3JIEMEHTOB C YYETOM CTPOCHHS UX aTOMOB;

XapakTepn3oBarh (hU3NUECKHE U XUMUYECKHE CBOMCTBA IPOCTBIX BELIECTB TaJIOreHOB (Ha mpuMepe
XJIOpa) U CIOXKHBIX BEIIECTB (XI0POBOJOPO/A, XIOPHAA HATPHS), CIIOCOOBI HX MOJyYEHNUS,
HPUMEHECHHE U 3HAYCHHE B IPUPOJIC U JKU3HU YEITIOBEKA;

OmnpenesnsiTs rajJoreHn-MOHbI B PacTBOPE;

[I1aHupoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMIYECKUE IKCIIEPUMEHTBI, TPOBOHTE
HaOJIOICHYS, IeTIaTh BHIBOABI 10 Pe3yJIbTaTaM 3KCIePUMEHTA;

CrnienoBath nmpasiIaM 0€30TacHoi paboTHI B 1a00PATOPUHM IIPH UCHOIb30BAHUN XUMHIECKOH
nocy/ibl ¥ 000py10BaHHUS;

BeicTpanBaTh pa3BEPHYThIC MICHMEHHBIC H YCTHBIE OTBETHI C ONOPOIT HAa MHMOPMALHIO U3 y4eOHHKA
1 CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh H3YUEHHBIH MOHATHITHBIN anmnapar Kypca
XHMUH;

Hcnonp30BaTh IpH BHIOIHEHUH Y4eOHBIX 3a/JaHUH U B IIPOIECCE UCCIE[0BATEIbCKOM
JIESATENbHOCTH HAay4HO-TIONMYIIAPHYIO JUTEPAaTyPy XUMUYECKOTO COACPIKAHNUS, CIIPABOYHbBIC
MaTepuaisl, pecypcsl MHTepHeTa;

[TucrMeHHbIH
KOHTpOJIb;
[MpakTuueckas
paborta;
TecTupoBanue;
CamoolieHKa ¢
MCIIOJIb30BaHUEMK
OrneHOYHOTO
UTHCTaY,

https://resh.edu.ru/




'YcTHEIH onpoc;

https://educont.ru/

2.2. | O6mas xapaKTepucTHKa OO6BACHATH 001Ue 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB 31eMeHTOB VIA-Tpymms! u ux
XHMHYECKHX 31eMeHToB VIA- COCZIMHEHHUIH C YUETOM CTPOCHUS HX aTOMOB; [TicpMeHHbIH https://resh.eduru/
rpynnsl. Cepa i e€ coenHenust XapakTepn3oBarh GU3NUECCKIE M XUMUYECKHE CBOKCTBA IPOCTOTO BELIECTBA CEPHI M €& KOHTPOJIb;
COeIMHEHNH (CepOBOIOPOA, OKCHIOB CEPBI, CEPHOH KUCIOTHI, CYIb(aTOB), CHOCOOBI HX KoutponsHast
HOTy4eHHs], IPUMEHEHNE U 3HaUCHHE B IIPUPOJIE U XKU3HH YENI0BEKa; pabota;
OnpeznenaTs HanH4ue Cynb(aT-HOHOB B PACTBOPE; CamooneHKa ¢
OOBACHATH CYIIHOCTb 9KOJOTHYECKUX MPOOIIEM, CBA3aHHBIX C MepepaboTKOil COSAMHEHNUI Cepbl; HCIIOB30BAHHEMK
IInanupoBath M OCYIIECTBIATH HAa IPAKTUKE XUMHUECKHE SKCIEPUMEHTBI, IPOBOJAUTH OmeHoYHOTO
Ha0II0IeHNS, Ie/IaTh BEIBOJIBI IO PE3yIIbTaTaM SKCIIEPHMEHTa; bmcTan;
CrnenoBathb mpaBuIaM 0€30IacHON paboTHI B 1a00PATOPUM IIPH UCHOIb30BAHUN XUMHIECKOH
nocy/ibl ¥ 000py10BaHHUS;
ITpou3BOAUTH BHIYUCIIEHHS 10 XHMUYECKUM YPAaBHEHUSM;
Hcronp30Bath Py BBIIOITHEHUH y4eOHBIX 3a1aHUH TEKCTHI yueOHUKA, CIPABOYHBIC MAaTEpPHAIIbI
(TTepnoanyeckyro cucreMy xummdecknx anementos JI. . Menzneneesa, Tabnuiry pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUH U COJIEH B BOJIE, FIEKTPOXUMUUECKUH Pl HATIPSDKEHUH METAILIOB);
Hcnonb30BaTh MPY BBINOJIHEHUH Y4eOHbBIX 3aJJaHUH U B IIPOLIECCE UCCIIE0BATEIBCKON
JIeSATeTbHOCTH HayYHO-TIOMYJIIPHYIO JTUTEPaTypy XUMHIECKOTO CONEP)KAaHMUs, CIIPaBOYHbIE
MatepHaisl, pecypcsl MHTEpHETA;
2.3. | O0was xapaKTepUCTHKA OOBACHATH 00ImHUe 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3IIeMEHTOB V A-TpyIIIs U HX Verustii onpoc;  https://educont.ru/

XHMHYECKHUX 3JIeMeHTOB VA-
rpynnsl. A3ot, ¢pocdop u ux
coeIMHEeHHst

COEIMHEHHUH ¢ y4€TOM CTPOEHHS UX aTOMOB;

XapakTepu3oBarh (hU3NUECKHE 1 XMMUUYECKHE CBOHCTBA NPOCTHIX BEIIECTB a30Ta U ocdopa u ux
COoeIMHEHUH (aMMHaKa, coyell aMMOHHS, a30THOM KHCIIOThI, HUTPATOB, okcuaa pocdopa(V) u
(hochopHoii kucoThl, GocdaToB), CIOCOOBI UX MONYUCHHUS, TPUMEHEHHUE U 3HAYCHUE B IPHPOJIC 1
XKH3HU Y9ENI0BEKa;

OrnpezensaTb HOHBI aMMOHUSL M ochaT-HOHBI B pacTBOPE;

OOBSCHATH CYITHOCTH SKOJOTHIECKHX NPOOJIeM, CBI3aHHBIX ¢ HAXOXKICHHEM COSIHHEHUH a30Ta U
(docdopa B okpyxaromieii cpene;

[I1aHupOBaTh M OCYIIECTBIAT Ha MPAKTUKE XUMHUECKHE YKCIIEPUMEHTHI, TPOBOIUTH
HAONIOJEHNs, eaTh BHIBOABI 10 Pe3yIbTaTaM dKCIIEPUMEHTA,;

CrenoBath mpaBmiIaM 6e30MacHOi paboThl B JaOOPATOPHUH MPU HCTIOI30BAHNH XHMUYECKOH
HOCY/BI K 000PY10BaHNS;

IIpon3BOAUTH BEYUCICHHS 10 XHMAYECKUM YPABHCHHSIM;

Hcnonps30BaTh IpH BBIIOMHEHUH Y4eOHBIX 3aJaHHH TEKCTHI y4eOHHUKA, CIIPAaBOYHbBIC MATEPUATIBI
(meproanyYecKyio cucTeMy XuMuueckux dnementoB J{. M. Menpeneesa, Tabnuiy pacTBOPHMOCTH
KHCJIOT, OCHOBAHHUH U COJICH B BOJIE, DIICKTPOXHUMUYIECKUH PsiJl HANPSIKEHHH METaIIIOB);
Hcnonp30Bath NpH BBIIOIHEHUH YUeOHBIX 3a/JaHUH U B TIPOLIECCE UCCIIEI0BATEIIBCKOM
JIeTETbHOCTH HayYHO-TIOMYJISPHYIO JTUTEPaTypy XUMHIECKOTO COEPKaHMUs, CIIPaBOYHbIE
MaTepuaisl, pecypcst MHTepHeTa;

[TucrMeHHbII
KOHTpOJIb;
[MpakTuueckas
pabota;
TecTupoBanye;
CamoolieHKa ¢
MCIIOJIb30BaHUEMK
OneHouHOTrO
UTHCTaY,

https://resh.edu.ru/




'YcTHEIH onpoc;

https://educont.ru/

2.4, | O6mas xapaKTepucTHKA 10 OOBACHATH 001IE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3j1eMeHTOB |V A-Tpynmsl 1 ux
XHMHYECKHX 3J1eMeHTOoB |VA- COCZIMHEHHUIH C YUETOM CTPOCHUS HX aTOMOB; [TicpMeHHbIH https://resh.eduru/
rpynnbl. Xapaktepu3oBaTh GU3NIECKUE 1 XMMHYECKHE CBOMCTBA MPOCTBIX BELIECTB yriiepoaa 1 KpeMuust u  [KOHTPOIb;
Yriepoa u KpeMHHI M UX UX COCTMHEHHUH (OKCHIOB yIJIepo/a, yroIbHOH KUCIOTHI, KapOOHATOB, OKCH/IA KPEMHUS, KoutponbHast
COeIMHEHHUS KPEMHHEBOI1 KHCIIOTBL, CHIIMKATOB), CIIOCOOB! X MOTyYCHHS, IPIMECHEHHE I 3HAYCHHE B IPUPOAC U [paboTa;
JKU3HH YEIOBEKa; [paxTHueckas
OnpenenaTs KapOOHAT- M CHIIMKAT-HOHBI B PACTBOPE; pabora;
OGBACHSATH CYIIHOCTD SKOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C HAXOXKIEHHEM YIIEKHCIOT0 Ta3a B [CaMOOIeHKA ¢
OKpYIKAIOWEH Cpezie; HCIOJTE30BAHAEMK
WnmocTpupoBaTh B3aHMOCBS3b HEOPTaHMIECKUX COSANHEHHIT YTIIepoia U OPraHHIeCKHX BEIIECTB; Otenounoro
[InaHupoBaTh U OCYLIECTBIATH Ha IPAKTUKE XUMHUECKHE SKCIEPUMEHTBI, IPOBOAUTH cTan:
HaOII0IeHNs, 1e1aTh BHIBOJIBI 10 PE3YJIbTaTaM SKCIIEPUMEHTA; ’
CrenoBath mpaBmiIaM 6e30MacHO# paboThl B JaOOPAaTOPHUH MPU HCTIOIb30BAHHH XUMHYECKOH
ToCy /Il ¥ 000pyJ0BaHHS;
Hcnonp30BaTh IpH BBIIOMHEHUH YUeOHBIX 3aJaHUH TEKCTHI ydeOHHUKA, CIIPABOYHbBIC MATEPUATIBI
(ITepropnueckyto cucreMy Xumudeckux asemMentos JI. . Menzeneesa, TabauIyy pacTBOPMMOCTH
KHCJIOT, OCHOBAHHUH U COJIEH B BOJIE, DIEKTPOXMMHYECKHH P/ HANPSOKEHHUI METAILIOB);
Hcrnonp30Bath Npy BEITONTHEHWH y4eOHbIX 3a1aHH M B IPOIIECCE HCCIIE[0BATENbCKOM
JIeATeIbHOCTH HayYHO-TIOMYJISPHYIO TUTEPaTypy XUMHIECKOTO COAEPKAaHNUS, CIIPaBOYHbIC
MaTepuaisl, pecypcst MHTepHera;
Hroro no pazmeny 28
Paznen 3. MeTa/l/ibl M HX COeTMHEHHS
3.1. | OGume cBoiicTBa METAJIIOB 4 PackpbIBaTh CMBICT H3YYaeMbIX IIOHATHI H IPHMEHATH 9TH IIOHATHUS [IPH ONMICAHUK CBOHCTB Verustii onpoc;  https://educont.ru/

BELIECTB U UX MPEBPAICHUH;

OOBACHATH 00IIME 32aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3IEMEHTOB-METAJIOB H UX
COEIMHEHHUH € y4ETOM CTPOEHHS UX aTOMOB;

XapakTepu3oBaTh CTPOCHHE METAJIOB, 00IIHe (pU3NUECKHE U XUMIIECKHE CBOHCTBA METAILIOB;
XapakTepH30BaTh 00MHKE CIIOCOOBI IIOTYICHHS METAILIOB;

CrenoBathb mpaBiaM 6e30macHoi paboThI B 1a00PATOPUH MIPH UCTIOIb30BAHUH XUMHYECK O
HOCY/BI K 000PYI0BAHNS;

[Ipon3BOAUTH BEMUCIECHHS 10 XUMAYECKAM YPaBHEHHUSIM;

Hcnonp30BaTh IpH BBIIOIHEHUH YUSOHBIX 3a1aHHIl TEKCTHI y9eOHUKA, CIIPAaBOYHBIE MATEPHAIIbI
(Ilepropnueckyto cucreMy Xumu4eckux sneMentos JI. 1. Menzaeneesa, Tabnuiyy pacTBOPUMOCTH
KHUCJIOT, OCHOBaHUHN U COJIEH B BOJIE, 3EKTPOXUMUUYECKHUH P/l HANIPSHKEHUI METAIIOB);
Hcnonp30Bath NpH BBIIOIHEHUH YUeOHBIX 3a/JaHUI U B IPOLECCE HCCIIEA0BATENBCKON
JIeATEIbHOCTH HayIHO-TIOMYJIPHYIO JTUTEPATypy XUMHIECKOTO CONEP)KaHMUs, CIIPaBOYHbIC
MaTepuaisl, pecypcsl MHTepHeTa;

[TucrMeHHbII
KOHTpOJIb;
TecrupoBanue;
Camoo1IeHKa ¢
MCIIOJIb30BAaHUEMK
O1eHOYHOTO
iucTay,

https://resh.edu.ru/




'YcTHEIH onpoc;

https://educont.ru/

3.2. | BaxHeiimme MeTaXJIbI M HX 13 OO0BACHATH 001IME 3aKOHOMEPHOCTH B MI3MEHEHHH CBOWCTB 3JIEMEHTOB-METAJLIOB B IPYyIIaX U UX
Ccoe/lMHeHuUs] COCZIMHEHHUIH C YUETOM CTPOCHUS HX aTOMOB; [TicpMeHHbIH https://resh.eduru/

XapakTepu3oBaTh HU3MIECKHIE K XMMUYECKUE CBOKCTBA IPOCTHIX BELIECTB METAJIIOB U UX KOHTPOJIb;
CoelMHEeHNH (OKCHIOB, THAPOKCUJIOB, COJIEl), CITOCOOBI UX ITOJTyYeHHs, IPHMEHCHHE U 3HAUCHUE B KontponbHas
IPUPOJIE U KU3HH YEIOBEKa; pabota;
Pacno3HaBath ¢ IOMOIIBIO KAYECTBEHHbIX PEAKIMH HOHBI METAIUIOB (MArHUs, AIIOMUHHS, UHKA,  |[[IpakTHuecKas
Keesa, MeJin); pabota;
IInaHupoBaTh M OCYIIECTBIATH HAa MPAKTUKE XUMHUECKHE SKCIIEPUMEHTBI, TPOBOJAUTH Camoomenka ¢
HaOJIOICHYS, IeTIaTh BHIBOABI 10 Pe3yJIbTaTaM dKCIIEPUMEHTa; Ly —
CrnenoBathb mpaBuIaM 0€30IacHON paboTHI B 1a00PATOPUM IIPH UCHOIb30BAHUN XUMHIECKOH Otenounoro
nocy/ibl ¥ 000py10BaHHUS; cTan:
ITpou3BOAUTH BEIYUCIEHHS 10 XHMUYECKUM YPaBHEHHAM; ’
BeicTpanBaTh pa3BEPHYTHIC MICHMEHHbBIC H YCTHBIC OTBETHI C OMOPOii Ha HH(POPMALHNIO U3 y4eOHUKa
1 CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO HCIIOJIE30BATh H3YUEHHBIH MOHATHITHBIN anmnapar Kypca
XUMHH;
Hcnonb3oBaTh MPH BBINOJIHEHUU Y4eOHBIX 3aJJaHUH U B IIPOLIECCE UCCIIE 0BATEIILCKOM
JIeSATeTbHOCTH HayYHO-TIOMYJIIPHYIO JTUTEPaTypy XUMHIECKOTO CONEP)KAaHMUs, CIIPaBOYHbIE
MaTepuaisl, pecypcsl MHTepHeTa;

HWroro no pazneny: 17

Paznen 4. Xumus u okpyxammas cpeaa

4.1, | BemecTBa 0 MaTepPUAJBI B KU3HU 3 XapakTepH30BaTh POJIb XUMHIHU B PA3JIMYHBIX Chepax AesATeTbHOCTH JII0/eH, OCHOBHBIE BEIIECTBA U Vermstii onpoc; - https://educont.ru/

Ye0BeKa MaTepuasl, IpUMEHseMbIe B XKU3HH COBPEMEHHOTO UeII0BEKa; Bauer; https://resh.eduru/

OOBACHSTH yCJIOBHS 6E301aCHOTO MCIIOJIB30BAHMS BEILIECTB H XHMUYECKHUX PEaKIHUil B OBITY; Camoonenka ¢
AHan3upoBaTh U KPUTUYECKH OLICHUBATH HHMOPMALIMIO O BIMSHUH IPOMBILIICHHOCTH, CEIBCKOro [MCIOJIb30BAHMEM«
X03s1HCTBA, TPAHCIIOPTA H JIP. HA COCTOSIHHE OKPYKAIOM[SH CpPeJIbl; OrneHoyHOr0
VMeTb 0Ka3bIBaTh MEPBYIO IOMOIIb IPU XHUMHUECKHX 0XKOTaxX U OTPaBICHUSAX; mcTay;
[puHNMAaTh yuacTue B 00CYKACHUM HPOOIEM XMMHYECKOI M SKOIOrMYECKOH HATIPaBICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO IO3UIHIO I10 TPOOJIeMe H IIpe/araTh BO3MOXKHEIC ITyTH €€ PElIeHNUS;

Hroro no paszaeny: 3

PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoauuecTBO yacoB

BCero

KOHTPOJIbHbIE
padoTsI

npaKTHYecKue
padoThI

Jara
HU3YyYeHHUS

Buapbl,

¢opmbI
KOHTPOJIsI

ITepuoauueckuit 3aK0H.
ITepuonnueckas cucrema
XAMHYECKHX dj1eMeHToB /1. 1.
MenpneneeBa. CTpoeHHE aTOMOB.

0

0

IIncrMmennsblit
KOHTPOJIb;

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB
NEPBBIX TPEX NEPUOJIOB, Kaus,
KaJIBLIVSI U UX COCIUHEHUN B
COOTBETCTBHH C IOJIOKEHUEM
3JIEMEHTOB B IEPHOANYECKON
CUCTEME U CTPOEHUEM UX

aTOMOB.

3ayer;

Knaccuduxamms u
HOMEHKJIaTypa HEOPraHMYECKUX
BEIIECTB (MEXXAyHapOIHAS U
TpUBHAJIbHAS)

TectupoBaHue;

XUMHYECKHE CBONCTBA BEIIECTB,
OTHOCAIIUXCS K PA3IHYHBIM
KJIacCaM HEOPTaHUYECKUX
COCJIMHEHUM, UX TEHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB

[TucbMeHHBIH

KOHTPONb;

CTpOGHI/Ie BC€IICCTBA: BHIbI
XUMHYCCKOM CBSI3H M THIIBI

KPUCTAJUTMUECKUX PEMIETOK.

3aBHCHMOCTH CBOMCTB BEILIECTB OT
HUX CTPOCHUSL.

VecTHBIH onpoc;

Knaccudukamms XuMu4eckux
peaknuii Mo pa3TuIHBIM
Mpu3HaKaMm (110 YUCITy U COCTaBy
YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, 0 TETIOBOMY

3¢ exTy, Mo N3MECHEHUIO
CTETEHEN OKHUCIIEHUS
XUMHYECKUX 3JIEMEHTOB, I10
00paTUMOCTH, 110 YIACTHIO
KaTanuzaTropa). 9K30- U
SHIOTEPMUYECKHE PEaKIIHH,
TEPMOXHUMHYECKUE YPABHEHHUS

MucemMeHHBI I

IKOHTPOTb;




ITonsTHE O CKOpOCTH
XUMHYECKOM peakiuu. [lonarue o
TOMOT'CHHBIX U T'CTCPOTCHHBIX
peakuusx. Berancnenus —
KOJIMYECTBA BEIIECTBA, 00bEMA U
MaccChl peareHTOB WU

IIPOIYKTOB I10 YPaBHEHUAM
XUMHYECKHUX PEaKIIHii

Verublit onpoc;

[TonsiTue 06 0OPaTUMBIX H
HEOOpaTHMBIX XUMHUYECKHX
peaknusix. [Tonsitue o
XUMHYECKOM PaBHOBECHUH.

@akTOpsI, BIUAIOIINAE HA
CKOPOCTb XUMHUYECKON PEAKLIUU
U TI0JIO’KEHUE XUMUYECKOTO
paBHOBECHSI.

[YcTupii onpoc;

OKHCIIUTENBHO-
BOCCTAHOBHTEJIbHBIC PEAKIIMU
(3MEeKTPOHHBIN OaaHc
OKHUCJIUTEITHHO-
BOCCTaHOBUTEIHHON PEAKIIHH).

MuchmMeHHBI ]

IKOHTPOb;

10.

Teopus dIEKTPOTUTUYECKON
JUCCOLUAUU. DIIEKTPOJIUTHI U
HE3JIEKTPoJIUThl. KaTnoHsl,
aHMOHBI. MeXaHu3M JIHuCCco-
LUALIMH BEIIECTB C Pa3IMYHBIMU
BUJIAMH XUMUYECKOH CBS3M.

Yecruwii onpoc;
[TucpMeHHBIH

KOHTPONb;

11.

CrelneHp IUCCOUALH.
CuibHBIE M ci1a0bIe
DIIEKTPOIUTEL

VecTrHBI onpoc;

12.

Peakimu noHHoro ooMeHa,
YCJ'IOBI/ISI nux HpOTeKaHI/IfL

HonHbIe ypaBHEHNS peakiuil.

Mucemenns i

KOHTPOJIB;

13.

XnuMH4yeckre CBOMCTBA KHUCIIOT,
OCHOBAHHI U COJICH B CBETE
Mpe/icTaBIeHH 00
JIEKTPOJIUTUYECKON
nuccounanuu. Cpena pactBopa.

MucemMeHHBI I

IKOHTPOTb;

14.

[TonsiTuEe 0 THAPOIN3E COJEH.

Vecruwii onpoc;

15.

KauecTBeHHbIE peakinu Ha
KaTHOHBbI 1 aHUOHBI.

Verublit onpoc;




16.

[TpakTrueckas padota: Ne 1.
Pemrenne skciepuMeHTAIBHBIX
3a/1a4 1o TemMe
"DneKTpoauTHYecKas
auccouranusa. XUMUYECKUe
peakuuu B pacTBopax"

MpakTHueckas

abora;

17.

Brrunciienuss no ypaBHEHUSIM
XMMHYECKUX PEAKIUI

MuchmeHHBI ]

IKOHTPOb;

18.

IToBTOpeHmEe, 0000IIEHNE U
CHCTEMATH3AlHs 3HAHWI

CaMooOleHKa ¢
ncuozlbzosaunem«()ue
HOYHOTIO

1HCTAY;

19.

KonTponsnas padora Nel no
Teme «BemiecTBo 1 XuMuIecKast
peakuus»

KonTponbHas

pabora;

20.

OO01mas xapakTepucTHKa
rasoreHoB. OCOOEHHOCTH
CTPOEHMS ATOMOB 3TUX
AJIEMEHTOB, XapaKTEPHbIE JUIsS
HUX CTENEHU OKHCIICHUSI.

Crpoenue u pusnueckue

CBOMCTBa MMPOCTBHIX BCIICCTB —
TaJIOrCHOB.

Yecrupii onpoc;

frucrar;

21.

XHMHYECKHE CBOMCTBA Ha
puMepe xJopa (B3aumo-
JIEHCTBHE C METallIaMH,
HEeMeTaJlIaMH, IIEJI0YaMH).

XnopoBoaopoa. ComnsiHast
KHUCJI0Ta, XUMUYECKHE CBOMCTBA,
MOJy4YEeHUE, TPUMEHECHHUE.
KauecTBenHsbie peakunu Ha
rajoreHua-uoHsl. [lerictBue
XJIOpa M XJIOPOBOAOPO/IA Ha
OpraHu3M 4YeJIOBEKa.
Baxwnerimme Xaopuasl U UX
HaxoxaeHue B mpupoze. J10.

Pacno3naBanue XJIOpUA-UOHOB.

VecTtHBI onpoc;
[TucpMeHHBIH

KOHTPONb;

22,

[TpakTuyeckas padora: Ne 2.
[TonydyeHue consiHON KUCIOTBHI,
H3y4YEHHE €€ CBOKCTB

MpakTHueckas

pabora;




23.

BeruncieHus mo ypaBHEHUAM
XUMHYCCKHUX PEaAKIIMH, €CIIN
OJIMH M3 PEarcHTOB JaH B
HU30BITKE; 00BEMOB Ia30B IO
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHUI
rasoB

MuchmeHHBI I

IKOHTPOIb;

24,

OOm1ast xapaKTepUCTHKA
a1eMeHTOB VIA-rpynms.

OcoOeHHOCTH CTPOEHUS AaTOMOB
ITUX 3JIEMEHTOB, XapaKTePHbIC
JJISL HUX CTCTICHU OKHCIICHHSI.

Crpoenue u pusnueckue
CBOWCTBA MTPOCTHIX BEUIECTB —
KHMCJIOPOJIA U CEPBL.

AnnoTponHbie MOIU(BUKALIUN
KHCJIOPO/1a U CEPHI.

[YcTupii onpoc;

25.

XHUMHUYECKUE CBOKMCTBA CEPBI.
CepoBomopo1, CTpOEHHUE,
(busznuecKkrue 1 XUMUYECKHe
CBONCTBA.

Yerupii onpoc;
MuchmMeHHBI ]

IKOHTPO/b;

26.

Oxcupl cepbl Kak
MIPEJCTaBUTENN KUCIOTHBIX
okcuoB. CepHas KUCIIOTa,
busnvecKre 1 XUMHUECKUE
cBoiicTBa (00mIMe KaKk
MIPEJCTaBUTEINS Kilacca KUCIIOT U
cnenupuyeckue), MpuMeHEHHE.

JIO. ObHnapyxenue cynbhar-
noHos. JIO. B3aumoneiicteue
pa30aBiIeHHON CEpHOI KUCIIOTHI
C LIUHKOM.

VcTHBIH onpoc;
[TucpMeHHBIH

KOHTPONb;




27.

XUMHYECKUE PEAKLIUH, JICKALLUE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a MmoyiyueHus: CepHON
KHCIIOTHI. ANmapaTsl U
MIPOTEKAOIIKE B HUX MPOLECCHI
(Ha mpuMepe IPOU3BOJICTBA
cepHoii kuciothl). Conu cepHOM
KHCIIOTHI, KAaUeCTBEHHAs PeaKIIHsl
Ha cyibdaT-uoH. Haxoxnenue
cepbl U €€ COeTMHEHHI B
npupoae. XuMU4eCcKoe
3arpsi3HEHUE OKPYKAIOLIEei
Cpelbl COeIMHEHUSIMU CEPhI
(KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €10
MIpeI0TBPALLCHUSI.

TectupoBaHnmue;

28.

Beruucnenus no ypaBHeHHIM
XMMHMUYECKHUX PEaKLMH; MacCOBOU
JI0JIA BBIXOJ1a IIPOJIYKTa PEAKLIUU

[TncbmeHHBIH

KOHTPONb;

29.

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHU

Camoomenka ¢
HCHOHL}OB&HHCM((OHC
HOYHOT O

ucra»;

30.

KonrtponsHas pabora Ne2 o
teme «OnemenTsl VIIA u VIA

TpyII»

KonTponbHas

pabdora;

31.

OOm1ast XxapakTepUCTHKA
371eMeHTOB VA-rpynnsl.

Oco0OeHHOCTH CTPOEHHS ATOMOB
OTUX JJICMCHTOB, XapPaKTCPHBIC
I HUX CTCIICHU OKMCIICHU.

A30T, pacCIpOCTpaHEHHUE B
npupoie, Gu3nIecKue u
XMMHYECKHE CBOMCTBA.

Kpyrosopor a3zora B npupoae

Yecruwii onpoc;

32.

AMMuak, ero puznuecKue u
XHMHYSCKHE CBOMCTBA,
noxy4yeHue u npumenenue. Conu
aMMOHHUSI, UX (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA,
npumeHenue. KauectBeHHas
peakuyst Ha HOHbI aMmMOHu4. JIO.

BsaumonericTBue coien
aMMOHHSA C IIEJIOYBIO.

Veruwii onpoc;
Mucemenns i

IKOHTPOTb;




33.

A3oTHas KHucnoTa, eé€
¢buznyeckre 1 XUMHUECKUE
cBolicTBa (00mIHe KaK
MPEJICTaBUTEIIS KJTacca KUCIOT U
cienu(puveckue).

Hcnons3oBanue HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHA.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>KarollEen cpeibl
COEIMHEHUSIMH a30Ta
(KUCIOTHBIC AOXKIHU,
3arpsi3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

Verublit onpoc;
MuchmeHHBI I

IKOHTPOIb;

34.

docdop, annoTponHbie
moaudukamuu gocdopa,
(1)I/I3I/I‘-I€CKI/16 U XUMHUYCCKHUC
CBOMCTBA.

Yecrumii onpoc;
[TncbmeHHBIH

KOHTPONb;

35.

Oxcun dpochopa(V) u
dbocdopHas kuciora,
bu3nYecKre U XUMHUECKUE
CBOWCTBA, MOJyYCHHE.

KauectBenHnas peakuus Ha
docdar-nonsl. McnonszoBanue
¢docaroB B kauecTBe
MUHEPATBHBIX YIO0OPEHHIA.

3arpsi3HeHue NPUPOTHBIX
Bo0&MOB (ocharamu. JIO.

O3HakomiieHHE ¢ 0Opa3lamu
a30THBIX U (PocHOpHBIX
ynoOpeHuit

[YcTubii onpoc;
MuchmMeHHBI ]

IKOHTPOb;

36.

[IpaxTuueckas padora Ne 3.

[Tonyuenune aMmmuaka, U3ydeHue
€r0 CBOICTB

MpakTuuyeckas

abora;

37.

Beruucnenus no ypaBHeHHSIM
XUMUYECKUX PEAKLUN

MucemMeHHBI I

IKOHTPOTb;

38.

Yruepon, auloTPOIIHbIE
Moaudukanmy,
pacrpocTpaHeHHe B IPUPOJIE,
bu3nyeckue 1 XUMHUYECKHUE
CBOWCTBa. AJCOPOIIHSL.

Kpyrosoport yrieposa B
MIPUPOJIE.

Yecruwii onpoc;




39.

Oxkcuabl yriaepojaa, ux
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA, UX JICHCTBHE Ha
JKUBBIE OPTraHU3MBbI, TIOJIYYCHHE U
IIPUMEHEHHE. DKOJIOTHYECKHE
po0JIeMBbI, CBSI3aHHBIC C
okcuaoMm yriepoaa (1V);
TUIO0TE3a TII00AIBHOI0 IOTEINIC-
HUS KITUMaTa; MapHUKOBBIN

¢ dexr.

Verublit onpoc;
MuchmeHHBI I

IKOHTPOIb;

40.

VrobHas KUCI0Ta U €€ COJIH, UX
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA, NOJIyYEHUE U
npuMeHeHne. KauectBeHHas
peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B
OBITY, ME/IUIINHE,
MPOMBIIUICHHOCTH, CEJTLCKOM
xo3siicTBe. JIO. KauecTBeHHas
peakmus Ha KapOOHAT-HOH

[YcTupii onpoc;
MuchmeHHBI ]

IKOHTPOb;

41.

[TpakTnyeckue padora Ne 4.
[Tonyuyenue yriaekucioro rasa.

KauectBennas peakuus Ha
KapOOHaT-HOH.

[IpakTuueckas

pabora;

42.

[TepBoHayanbHbIE MOHATHUS 00
OpPraHHYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIIepo/a:
0COOCHHOCTH COCTaBa B
ctpoenus. [Tonsitue o
OHOJIOTMYECKH BAKHBIX
BEIIIECTBAX: XKUpaX, OeNKax,
yriaeBojax. MaTtepuaibHOe
€IMHCTBO OPTaHUYECKUX U
HEOPTaHMYECKUX COSIMHECHUN.

TectupoBaHmue;




43.

Kpemuuii, ero ¢puznyeckue u
XHMHYESCKHE CBOMCTBA,
II0JIyYE€HUE U IPUMEHEHUE B
ekTpoHuke. CoeAMHEHUs
KpemHuA B ipupoze. O0mme
IpeJcTaBiIeHus 00 OKcue
kpeMHus(1Y) u kpeMHUEBOI
kuciore. CUIMKaThI, UX
UCIIOJIb30BAaHUE B OBITY,
MEIULMHE, TPOMBIIIJICHHOCTH.

Bakneiine cTpouTeNbHBIE
MaTepHasbl: KepaMHuKa, CTEKIIO,
LIEMEHT, OETOH, JKEJIE300€TOH.

[IpoGnems! Oe30macHOro
UCIIOJIB30BAHUS CTPOUTEIBHBIX
MaTepralioB B IOBCETHEBHOM
KHU3HU

Verublit onpoc;
MuchmeHHBI I

IKOHTPOIb;

44,

[TpakTuyeckue padora Ne 5.
Pemenue sxcriepuMeHTAIBHBIX
3aj1a4 1o Teme «Hemeramibny.

[IpakTuueckas

abora;

45.

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEaKLUi, eCIu
OJHUH U3 peaFGHTOB J1aH B BUJIC
BOJIHOT'O pacTBOpPA C U3BECTHOM
MacCOBOM JloJiei

[TucpMeHHBIH

IKOHTPOTb;

46.

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTH3aIHs 3HAHU

Camoomenka ¢
MCI'I();IB’SOBBHMCM((OUC
HOYHOT O

limcrar;

47.

KonTponsnas padora Ne3 no
teme «dnemeHTol VA u IVA

Tpymm»

Kontponbnas

pabora;

48.

OO01mmas xapakTepucThKa
XAMUYECKHUX DJIEMEHTOB —
METaJUIOB Ha OCHOBAHHH HX
nonoxxenus B Ilepuoanueckon
CHCTEME XMMHYECCKHUX DIICMCHTOB
. . MenneneeBa u CTpOCHUS
aToMOB. CTpOECHHE METAJIIIOB.
Merannudeckas CBI3b U

MeTaJUIMYeCcKasi KpUCTaunyue-
CKas peleTKa.

VecrHBIH onpoc;




49.

DIIEKTPOXUMUYECKUH P
HaIpsDKEHUN MeTauioB. Pusnde-
CKHE U XMMHUYECKHE CBOWCTBA
MetaioB. JIO. 3aBucumoctsb
CKOPOCTH pEaKIMU MeTalljia ¢
KHMCJIOTOM OT IPUPOBI METaJLIa

Verublit onpoc;
MuchmeHHBI I

IKOHTPOIb;

50.

OO6mmwme crmocoOb! MOTyYeHUS
MeTaJlJIoB. BerauciaeHus mo
YpaBHEHHUSM XHUMHUYECKUX peaK-
WA, €CITM OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH

[YcTupii onpoc;
MuchmeHHBI ]

IKOHTPOb;

51.

[ToHsTHE O KOPPO3HK METAILIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT
kopposuu. CriaBsl (CTalb,
9yTYH, JIOPATIOMIHHNA, OpOH3a),
UX IPUMEHEHHE B OBITY
npoMslinieHHocty. JIO.

O3HaKoOMJICHHE C o6pa3uaMH
CIIJIaBOB MCTAJIJIOB.

[YcTubii onpoc;
MuchmMeHHBI ]

IKOHTPOb;

52.

[I{eno4ynble METAILIBI.
[Tonoxenue B [lepuonnueckon
CUCTEME XMMHUYECKUX JJIEMEHTOB
J1. 1. Menneneesa, CTpOeHHE
atomoB. Haxoxnenue B
npupoje. Pusnyeckue u
XMMHYECKHE CBOMCTBA (Ha
MIpUMepe HaTpUs U KaJus).

VcTHBIH onpoc;
[TucbMeHHBIH

KOHTPONb;

53.

OKcubl ¥ THAPOKCUIBI HATPUS U
kanus. [[puMeHeHne meaouHbIX
METAJUIOB U UX COEIUHEHUN.

Boruncnenus no ypaBHeHUsIM
XUMHUUYECKUX PEaKLMH, eClin
OJIMH M3 PEarcHTOB JaH B
M30BITKE WIIN COJIEPIKUT
IpUMeCH

Yecruwii onpoc;
MucemMeHHBI I

IKOHTPOTb;

54.

[llenoyHO3eMENbHBIE METAILIBI
MAarHui U KaJbLUi, CTPOCHUE
atomoB. [lonoxxenue B
Ilepnonnueckoi cucreme
XAUMHYECKUX dj1emMeHToB /I, U.
MenneneeBa. Haxoxaenue B
npupoze. Puzndeckue u
XUMHUYECKHE CBOUCTBA.

Yecruwii onpoc;
Mucemenns i

IKOHTPOIb;




55.

Baxxueimnme coeimHeHUS
KaJIbLUs (OKCHJI, TUAPOKCHU]I,
coinun). JKECTKOCTh BOABI U
CTOCOOBI €€ yCTpaHEeHHUs

Verublit onpoc;
MuchmeHHBI I

IKOHTPOIb;

56.

[TpakTrueckas padota Ne 6.
JKEcTkoCcTh BOABI U METOMBI €€
YCTpaHEHHUS

MpakTHueckas

lpaGora;

57.

Amnmromunuii. [Tonoxenue B
Ilepuonnueckoii cucreme
XAMHYECKUX dj1eMeHToB /I, U.
MeHeneeBa, CTpoeHHUE aToMa.
Haxoxnenue B mpupoze.

q)I/I3I/I‘~I€CKI/Ie U XUMHWUYCCKHC
cBoiicTBa. JIO. O3HakoMIICHHE C
oOpa3iamu aTlFOMHHHUS U €T0
CIIJIABOB

Verublii onpoc;
MucemeHH bl

KOHTPONb;

58.

Brrancnenuns maccoBoit J0JIN
BbIXOJa MPOAYKTA pCaKIIUU

[TncbmeHHBIH

KOHTPONb;

59.

AmdorepHbIe CBOMCTBA OKCHIA
U rupokcua amomMunus. JIO.

AmMpoTepHbIe cBOMCTBA
TUIPOKCH/IA ATFOMUHUS

Yerublit onpoc;
MucemMeHHBI I

IKOHTPOTb;

60.

Kenezo. [Tonoxenue B
[Iepnonnueckoii cucreme
XUMHYECKHUX 3IeMeHTOB /JI. .
MeHeneeBa, CTpo€HUE aTOMa.
Haxoxnenue B mpupoze.

q)HSquCKHe U XUMHNYCCKUC
CBOWCTBA.

VcTHBI onpoc;
[TucbMeHHBIH

KOHTPONb;

61.

OKCHIbI, THIAPOKCHIBI U COJTH
xenesa(Il) u sxeneza(1ll). JIO.

KauecTBeHHbIC pCaKknuu Ha
HMOHBI XCJIC3a

Veruwii onpoc;
MucemMeHHBI I

IKOHTPOTb;

62.

[IpakTnueckas padora Ne 7.

Pemenue skcnepuMeHTaIbHBIX
3a71a4 110 TeMe «MeTauib.

MpakTuyeckas

abora;

63.

[ToBTOpeHme, 0600IEeHNE U
cucTeMaTu3alus 3HaHu|

Camoonenka ¢
mcnonpzoBanueM«Oue
HOYHOTO

lmucTay;

64.

KonTtponsHas pabora Ne4 o
TeMe «MeTauibl»

Kontponbuas

pabGora;




65.

Hosble maTepuaisl u
TEXHOJOTHM. Bemecra u
MaTepHalibl B IOBCEIHEBHOMN
YKA3HU YEJIOBEKa.

Verublii onpoc;

66.

Xumus 1 370poBbe. bezonacHoe
HUCIIOJIb30BAHME BEIECTB U
XUMHUYECKHUX PEAKIIHiA B OBITY.

[YcTupii onpoc;

67.

[IpupoaHbie HCTOYHUKHU
YTI€BOAOPOIOB (yroib,
MIPUPOJIHBIN Ta3, HePTH),
MPOAYKTHI MX IEpepadOTKH, HX
poJib B OBITY U
MPOMBIIIIEHHOCTH. OCHOBBI
HKOJIOTMYECKOM rpaMOTHOCTH.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolen cpebl (IIpeIeabHo
JOMYCTUMAsi KOHLIEHTPALIUs
BeuiectB — [1/IK). Ponp xumuu B
PEIIEHIH YKOJIOTHIECKUX
npobiemM

Bauer;

68.

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE OBPA30OBATEJIbBHOI'O ITIPOLHECCA
YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHUYECKHNX PABOT,
JEMOHCTPAIIUI
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