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YUYUTEIb XUMUH

Xamunaue 2021



IMNOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma no xumuu Jyist o0ydaromuxcs 9 kiacca coctaBieHa Ha ocHoBe TpeboBaHui K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npecTaBlIeHHbIX B PeiepalibHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe€ OCHOBHOT'O OOILIEro
00pa3oBaHusl, C yIETOM paclpeaeEHHBIX M0 KJIaccaM MPOBEPSIeMbIX TPeOOBaHM K pe3y/IbTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus U JIEMEHTOB COJIEPKaHuUs,
IPEJICTABICHHBIX B Y HUBEPCAIbHOM KOaU(UKAaTOpe M0 XUMHH, a TakKe Ha ocHoBe [IprmepHOil mporpamMmbl
BOCTIMTAHUS 00YYAIOIINXCS MPU TOTyYEHUH OCHOBHOT'O 00111ero 00pa3oBanus u ¢ yuérom Konmenmmu
npenoAaBaHus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX opraHuzanusx Poccuiickoit
Denepanun, peaan3yoxX 0CHOBHbBIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komnernu
Munnpocgermienus: Poccuu, nmporokosn ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMWS»

Bknan yueOHOTO npeaMeTa «XUMHA» B JOCTHKEHHE I1eJIe OCHOBHOTO 00IIeTro 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HAUYE€HUEM XUMUYECKOM HAYKU B NO3HAHUM 3aKOHOB IIPUPOJIbI, B Pa3BUTUU IIPOU3BOJUTEIBHBIX
cuJ1 001IEeCTBa U CO3JJaHUM HOBOM 0a3bl MaTepHalIbHON KYJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpocTpaHmia CBOE BIMSHUE HA BCe 00JIaCcTH
YeJI0BEYECKOT0 CYILIECTBOBAaHUS, 3a1ajla HOBOE BUACHHUE MUPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM
MUPOBOH KyJIbTYpbl, HEOOXOJMMBIM YCIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMUHU CITY)KUT OCHOBOH ISt
(opMUpOBaHKS MUPOBO33PEHHUS YEIOBEKA, €0 NMPEACTABICHUI O MaTepUaIbHOM €UHCTBE MUPA; BAXKHYIO
POJIb UTParOT GOpMUpPYEMBIE XUMHEH MPEACTABICHHS O B3aUMOIPEBPAIICHUSIX YHEPTUU U 00 IBOIOIHH
BEIIECTB B PUPOJIC; COBPEMEHHAS XUMUS HAIpaBJIeHa Ha PelleHUE rI100abHBIX TPOOJIEM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPTE€TUUECKOM, TUIIEBON U IKOIOTHYECKON OE30MacHOCTH, MPodIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro 00pazoBaHus. B miaHe conmanuzanuy oHO SBISETCS OJHUM U3 YCIOBUN (POPMUPOBAHUS
MHTEJJIEKTA JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI JJIsi HPUOOpETEeHUsT OOLIEKYIbTYPHOTO
YPOBHSI, MTO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOIOOOpa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHMS BaKHOCTH Pa3yMHOI'0 OTHOILIEHUS K CBOEMY 3/10POBBIO U 3/I0POBBIO
JIPYTHX, K OKpYKarollel IpUpOoIHOM cpesie, Al IPaMOTHOIO MOBEACHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTCpHraJIOB U XUMUYCCKHUX BCUICCTB B HOBCGILH@BHOﬁ KHU3HU.

Xumuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISIETCS 0Q30BBIM 10 OTHOIIEHUIO K CUCTEME O0ILEro
XuMH4YecKkoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pPealu3yeT MPUCYIITUE 00IIeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IIEHHOCTH, KOTOPBIE OTPAKAIOT TOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHAWBUIyalIbHBIE TOTPEOHOCTU. DTUM OIPENETAETCS CYIIHOCTh O0IIeH CTpaTeru 00y4eHHsI, BOCITUTAHUS U
pa3BUTHs 00YUAIOIIUXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMHUSI.

N3y4yenune npeameta: 1) criocoOCTByeT peanu3aii BO3MOXKHOCTEH [Tl caMOPa3BUTHS U (GOpMHUPOBaHHUSI
KyJIbTYPBI JINUYHOCTH, €€ 00IIei U (PYHKIIMOHATIBHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMUPOBAHUE
MBIIIEHHUS 1 TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB X CAMOCTOSITEIbHON yueOHOM
NEeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEIOBATENILCKUX YMEHUHN, HEOOXOIMMBIX KaK B TOBCEITHEBHOM
AKHU3HH, TaK U B IPOPECCUOHATIBHOM IEATEILHOCTH; 3) 3HAKOMUT €O CHEIM(PUKON HAyYHOTO MBILUICHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOT'O B3IJIs1/1a HA €JMHCTBO NIPUPOJIbI M YETIOBEKA, SIBJISAETCS OTBETCTBEHHBIM



3TarnoM B JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH TOJPOCTKOB; 4) CriocOOCTBYET
q)OpMI/IpOBaHI/HO HEHHOCTHOI'O OTHOUICHUA K CCTCCTBCHHO-HAYUHbBIM 3HAHUAM, K IIPUPOJAC, K YCIIOBCKY,
BHOCHT CBOH BKJIa/I B DKOJIOTHYECKOE 00pa30BaHNE MIKOJIHLHUKOB.

HaspanHple HanpaBJIeHHs B 00YYCHUH XUMUHN 00CCTICYUBAIOTCS CIICIIUPUKON COAepKaHUs MPEAMETa,
KOTOprfI ABJIACTCA MEAArOrnICCKU aalITUPOBAHHBIM OTPAXKCHUCM 6330BOI>’I HAayYKH XMMHHU Ha OHpeI[eJIéHHOM
aTarne €€ pa3BUTHSL.

Kypc Xxumun 0CHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOSHUE O0YJAIOIIIMMHUCS OCHOB HEOPTaHHMIECKON
XUMHUH U HEKOTOPBIX MOHSATUI U CBEJICHUH 00 OTAEIbHBIX 00bEKTaX OPraHUYECKON XUMUU.

CrpykTypa conepkaHus Ipeamera chopMUpPOBaHa HA OCHOBE CUCTEMHOTO IOAX0/1a K €r0 U3yYEHHUIO.
CopneprkaHue CKJIabIBA€TCS U3 CUCTEMbI NOHATUH O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATHH
0 XMMHYecKoH peakiuu. O0e 3T CUCTEeMBbI CTPYKTYPHO OpPraHU30BaHbl 10 IPUHIIMILY [10CIE10BATEIbHOIO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEACTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
YYEHHMs KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepuoandeckoro 3akona [I. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMUH, YUCHHUA O CTPOCHUU aTOMa U XUMHYECKON CBA3H, HpeI[CTaBJIeHI/Iﬁ 00
IIEKTPOIMTUYECKOM TUCCOLMALINY BELIECTB B pacTBOpax. TeopeTnueckue 3HaHUs PacCMaTpUBAOTCS HA
OCHOBE SMIIMPUYECKU TOTYIEHHBIX U OCMBICTICHHBIX ()aKTOB, Pa3BHBAIOTCS MIOCIEOBATEIBHO OT OJHOTO
YPOBHS K JPYrOMY, BbIIOIHSSA QYHKIIUN OOBSICHEHNS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U

BO3MOXKHOCTEH IMMPAKTUYCCKOI'0 IPpUMCHCHUSA U IMOJTYUYCHUA N3YyYaCMbIX BCIICCTB.

Takast opranuzanus coaepkKaHus Kypca CIIOCOOCTBYET MPEJCTABICHUI0 XUMUUECKOM COCTaBIISIOIEH
HAy4YHOW KapTUHbBI MUpPA B JIOTHKE €€ CUCTEMHON Npuposl. TeM caMbiM 00€CIIeUnBAETCS BO3MOXHOCTh
(dbopMupoBaHUs y 00YJAIONIUXCS IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHUIO M METOaM TIO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE COAECPKAHUSI Kypca IPOUCXOAUT C IPUBJICYEHUEM 3HAHUH U3
paHee U3y4YeHHBIX KypcoB: «OKpyxkatomuil Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kiace.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HampaBneHuo nepBoCTeNneHHON 3HAYMMOCTH IIPU peatn3alii 00pa3oBaTeNbHbIX (QYHKIMNA peaMeTa
«XUMUSI» TPAAULMOHHO OTHOCAT (POPMUPOBaHUE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, TPAKTUYECKON JEATEIBHOCTH YEIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a MpeMeTa COCTOUT B (POPMUPOBAHUYU CUCTEMbI XUMHUECKUX 3HAHUM —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIka HayKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BELIECTB U
XUMHUYECKHMX PEaKIMii, a Takke B (POPMHUPOBAHUM U Pa3BUTHH YMEHUH U CIIOCOOOB JIEATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHUEM, HAOJIOJIEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHUEM

IMpaBUJI 0e30I1acHOro O6paI_I_ICHI/I}I C BeIlIECTBaMH B IIOBCEIHEBHON JKU3HU.

Hapsiny ¢ aTuM nienu u3ydeHus npeaMera B IporpaMMe YyTOUHEHbI U CKOPPEKTHPOBAHbI C YIETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
pU3HAETCS HAIIPABJIEHHOCTh 00YYEHUsI Ha Pa3BUTUE U CaMOpPa3BUTHE TUYHOCTH, (popMHUpoBaHUe €€
WHTEJUIEKTa U 0011ei KynbTyphl. OOy4eHHE YMEHHIO YUYUTHCS U MPOJI0HKATh CBOE 00pa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW M3 BAKHEHIINX (QYHKIMM y4eOHBIX IPEIMETOB.

B cBsI3M ¢ 3THM 1Ipu U3y4EHUH MIPEAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HAUCHUE MPUOOPENn TaKue
LENH, KaK:

(hopMHUpPOBaHKE HHTEIIEKTYATHFHO PA3BUTON JIMYHOCTH, TOTOBOM K CAaMOOOpa30BaHUI0, COTPYAHUIECTRY,
CaMOCTOSITEIbHOMY TIPUHSATHIO PEIICHU, CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIIOBHUSIM
KU3HU;

HaINpPaBJIEHHOCTh 00yUEHHUsI Ha CUCTEMATUUYECKOE MPUOOIICHNE YUalIUXCsl K CAMOCTOSITENIbHOM



MO3HABATEIILHON IeATETHbHOCTH, HAYYHBIM METO/IaM TIO3HAHWUS, (DOPMHUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMHUHU;

obecrieueHre yCIIOBUM, CITOCOOCTBYIOMIUX MTPHOOPETCHIIO 00YJAIOIIIMMUCS OTIBITa Pa3HOOOpa3HON
JESTEIIbHOCTH, TIO3HAHUS i CAMOIIO3HAHUSI, KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMITETEHITUH ), MMEIOIIIHX
YHHUBEPCATbHOE 3HAUCHUE JIJIS PA3IMYHBIX BUJIOB JICATEIHLHOCTH;

(dbopMUpOBaHHE YMEHHI OOBSCHSATH M OIICHUBATH SBIICHUSI OKPYKAIOIIEr0o MUPA Ha OCHOBAHHUH 3HAHUIA U
OTIBITA, MMOJTYYCHHBIX MTPH U3YYCHUU XVMHH;

(dbopmupoBaHUe Yy 00yJarOIIUXCS TYMAHUCTUYECKAX OTHOIICHUH, TOHUMAaHUSI IIEHHOCTH XUMHYECKHIX
3HAHW JUTS BEIPAOOTKH SKOJIOTHYECKH I[EIeCO00Pa3HOTO MOBEACHHUS B OBITY U TPYIOBOM JEATCIILHOCTH B
ENISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYIKAIOIICH PUPOIHOM CPEIIbI;

pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHMSI O0IICUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(UIIS U HAPaBIEHHOCTH
JanpHeHero ooy4eHusl.



COJEPKAHUME YYEBHOI'O IIPEAMETA

BemecTBo M1 XUMHUYeECKas peaKkuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux snemeHToB Jl. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHUX JIEMEHTOB MIEPBBIX TPEX MEPHUOIOB, KAJIUS,
KaJIBIIMS ¥ KX COCIMHCHHUI B COOTBETCTBHH C IOJIOKEHHUEM dJIeMEHTOB B [lepunoanueckoii cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU CBS3U. THUITBI KPUCTALIUYECKUX PEHIETOK, 3aBUCUMOCTb CBOHCTB
BEIIIECTBA OT THIA KPUCTALINYCCKON PEIIETKU U BUAA XUMHUECKOU CBSI3H.

Kiaccudukanms 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUATIbHAS).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCALIUXCS K PA3IMUYHBIM KJIACCaM HEOPTraHUYECKUX COCIUHECHHH,
TEHETUYECKasl CBSI3b HEOPTaHUUECKHUX BEIIECTB.

Krnaccudukanus XuMHUECKUX PEaKIUA M0 Pa3TUYHBIM IMPU3HAKAM (IO YUCITY M COCTaBYy YYaCTBYIOIIHNX B
peaKIuu BEIIECTB, 0 TEIUIOBOMY (P (HEKTy, 10 U3MEHEHHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX AJIEMEHTOB,
0 00PaTUMOCTH, M0 YYACTHIO KaTanu3aropa). JK30- U IHIAOTEPMUYECKUE PEaKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTHe 0 cCKOpOCTH XUMHUYECKOU peakiuu. [IoHATHE 00 0OpAaTUMBIX U HEOOPATHUMBIX XMMHUYCCKUX
peakuusx. [IoHATHE 0 TOMOTEHHBIX M T€TEPOTreHHbIX peaknusaX. [IoHATHe 0 XUMUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSIOIINE HA CKOPOCTh XMMHUYECKON pPEaKIIMH M MOJI0KEHNE XUMHIECKOTO PAaBHOBECHS.

OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU, FJICKTPOHHBIN OaIaHC OKHCIIMTEILHO-BOCCTAHOBUTEIIBHOM
peakiuu. CocTaBlieHUE YPAaBHEHHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM C UCTIOIh30BAHUEM METO1a
3JICKTPOHHOTO OajaHca.

Teopus 37AEKTPOIUTUYECKON JUCCOLHAIIMH. DIEKTPOIUTHI U HE- INEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOIMAIIUN BEIIECTB C PA3TUYHBIMHU BUAAMH XUMHYECKOU CBsi3U. CTENeHb JUCCOIHAITUH.
CunpHbIe U cladble YIEKTPOIUTHIL.

Peakuuu nonHoro oOMeHa. Y cioBUs MPOTEKaHUS PEAKIMI HOHHOTO 00MEHa, MOTHBIE U COKpaIEHHBIE
MOHHbIE YpaBHEeHHsI peakuuidi. CBONCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE MpeICTaBICHHMN 00
3JIEKTPOJIMTUYECKON qucconnanui. KauecTBeHHbIe peakiini Ha HOHBL. [loHsATHE O TMAponn3e comei.

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHUE C MOJIEISIMU KPUCTATUIMUECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJJIOB M HEMETaJNIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpHUAa HATPUS);
HCCJIEIOBAaHHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiliu OT BO3JACHCTBHSI pa3IMYHbIX (DaKTOPOB;
MCCJIEI0BAHKE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOLUALINU KUCIIOT, IIEI0UYEN U CoJlen
(BO3MOYKHO MCITOJIb30BaHKE BUJIEOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHHUs PEeaKINii HOHHOTO oOMeHa (00pa3oBaHuE OCa/IKa, BhIACNEHUE ra3a, 00pa30BaHKE BOJIbI); OMBITOB,
WLUTIOCTPUPYIOMIUX PUMEPH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3IIOKEHUS,
COCTMHEHMS ); pacIO3HABAaHNE HEOPTAHWYECKUX BEIIECTB C TTIOMOIIBI0 KaY€CTBEHHBIX PEAKIUi HAa MOHBI;
pelieHne YKCIePUMEHTATBHBIX 3a7a4.

HeMeTanabl 1 X cCOeTUHEHUS

O6mas xapakrepucTrka rajoreHoB. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHbIE CTETIEHU OKUCIICHUS.
Ctpoenue u ¢pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — rajloreHOB. XMMHUUYECKHE CBOMCTBA Ha pUMEpe
xJiopa (B3auMOJecTBHE ¢ METaJIIaMH, HEMEeTaJlJIaMy, 1eso4aMu). XiiopoBoaopo. CossiHas KUCioTa,
XUMHYECKHE CBOICTBa, MOJIydeHUe, MpuMeHeHue. [leiicTBre X1opa U XJIOpOBOIOPOAa Ha OPraHU3M
yesioBeka. BaxxHeine XIopuasl ¥ X HaX0XKJI€HUE B IPUPO/IE.

O6mr1as xapakrepuctrka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHUS.



CrpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKALINH
KHCJIOPOJIa ¥ Cepbl. XUMUYECKHUE CBOKCTBA cephbl. CepoBOIOPOI, CTpOEHUE, GU3UIECKUE U XUMHIECCKUE
cBoiicTBa. OKCHUJIBI cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KuciaoTa, GU3nYecKue u
XUMHYECKHE CBOMCTBA (001IMe KaK MMPeICTaBUTENs Kilacca KUCIIOT U crienuduueckre). XuMUyecKkue
peaxiuu, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO crioco0a mosyueHus: cepHoit kuciotsl. [Ipumenenune. Conu
CEpHOI KUCIIOTHI, KAUYECTBEHHAsI peakus Ha cyibdaT-uoH. Haxoxxenue cepsl U €€ COeAMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

OO0mas xapakrepucTuka 3eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCIICHHS.

A30T, pacnpocTpaHeHue B Ipupoe, pru3nueckrue 1 XuMuieckue cBoiictBa. KpyroBopot azora B npupoze.
AMMHUak, ero GU3NYecKue U XUMUIECKHE CBOICTBA, TOTydeHue U mpuMeHenne. Com aMMOHHUS, UX
buznyeckue 1 XuMHUYecKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiyst Ha MOHBI aMMOHUA. A30THasI
KHCIIOTa, €€ moTydeHue, Gu3n4eckue 1 XMMUYeCKHe CBOMCTBA (001IMe Kak IPeCTaBUTENs Kilacca KUCIOT U
cnenuduyeckne). Vicronap3oBaHnEe HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIBHBIX YA0OpEHHIA.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JIOXK/IU, 3arpsi3HEHNE
BO3/1yXa, IOYBHI U BOJIOEMOB).

®docdop, annorponnsie Mmoaudukanuu Gocdopa, huznueckrue U xuMmudeckue cporicta. Okcua
docdopa(V) u docdopHas kucnota, GpuznyecKue U1 XUMUIECKHUE CBOKUCTBA, MoydyeHue. Vcnonbp3oBanue
docdaroB B kauecTBe MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB [VA-rpymnmnbel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCJICHHUS.

Yrnepon, aJuioTponHbie MoAU(UKAINK, pacIpoCTpaHeHHE B IPUPOAE, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa. Axcopbuus. KpyroBopor yriepona B mpupoje. OKcHibl yriaepoaa, ux Gpusndeckue 1 XuMHIeCcKHe
CBOICTBa, JICMICTBHE Ha KUBbIC OPTAHU3MBI, TOyYEHUE U IPUMEHEHHE. DKOIOTUYECKUE MPOOIEMBI,
CBsI3aHHBIE ¢ OKcuoM yriepoaa(IV); rumoresa rino0anbHOTO MOTEIIEHUS KJIUMaTa; TApHUKOBBIN P QeKT.
VYronbHas KUCIIOTa U €€ CONU, UX (pu3nyeckre U XUMHIECKHE CBOWCTBA, MOJTyYeHHE U IPIMEHEHHE.
KauectBenHnas peaxiyst Ha KapOOHAT-HOHBI. Mcrons30BaHne KapOOHATOB B OBITY, MEUIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHaYaIbHBIC TIOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH, STaH,
STHJIEH, alleTUJICH, 3TAaHOJM, TINIEPHH, YKCYCHAs KUCI0Ta). MIX cocTaB M xuMHu4yeckoe crpoeHue. [lonstue o
OHMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OCIIKAX, YIIeBOAAX — U MX POJIM B )KU3HU YEIIOBEKA.

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM.
Kpemuuii, ero pusnueckue u XuMHYECKHE CBOMCTBA, oJyueHUe U npuMeHeHne. CoeJMHEHNsI KpEMHUS B

npupoje. Obuue npeacrapneHus: o6 okcuae kpemuusi(IV) u kpemHueBoit kuciaore. CUITHKATHI, HX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIIJICHHOCTH. BaskHeine cTponTenbHble MaTepUabl: KepamMuKa,
CTEKJIO, IIEMEHT, OeTOH, skee300eToH. [Ipobaembl 6€30macHOro UCTIONb30BaHUS CTPOUTENBHBIX MAaTEpHAIIOB
B IIOBCE/IHEBHON KU3HH.

XUMHUYECKUH 3KCTIEPUMEHT: U3y4eHHEe 00pa3li0B HEOPraHNYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTHI;
IPOBE/IEHUE KaUeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOII0IeHNE PU3HAKOB UX MPOTEKAHHUSI; OMBITHI,
oTpakarolye pU3NYecKue 1 XMMUUYECKHe CBOICTBA TaJIOT€HOB M UX COETUHEHUH (BO3MOYKHO UCIIOIb30BAHNE
BUIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaTOr€HUI0B); O3HAKOMIIEHHE ¢ 00pazliaMu
Cephl U €€ COSMHEHUSIMH (BO3MOYKHO UCTIOB30BaHIE BUICOMATEPHAIIOB); HAOIIOICHUE TTpolecca
o0OyrauBaHUs caxapa IoJ AefcTBHEM KOHIIEHTPUPOBAHHOW CEpHOM KUCIIOTHI; U3yYEHHE XUMUYECKUX
CBOMCTB pa30aBJIEHHON CEPHOU KHUCJIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIIny Ha Cyab(aT-uoH u
HaOJroIeHue MpU3HaKa e€ MPOTeKaHUs; O3HAKOMJICHHUE ¢ (PU3NIECKUMHU CBOMCTBaMU a30Ta, (hocdopa u ux



COeMHEHUH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB), 0Opa3iaMu a30THBIX U (OCHOpHBIX
ynoOpeHuit; moiaydeHue, coOupanue, pacro3HaBaHre ¥ U3y4E€HUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKIIMI HAa HOH aMMOHUS U (pocdaT-uoH U U3ydYeHUe PU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ ME/IbIO (BO3MOXHO HCIOJIb30BaHUE
BU/IEOMATEPHAIIOB); U3y4EHUE MOJIENICH KPUCTAIUIMUECKUX PEIETOK anMasa, rpadura, QyuiepeHa;
03HAKOMJICHHUE C MTPOIIECCOM aACOPOIIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTUBOra3a; Noly4yeHue, coOupaHue, paclio3HaBaHHE U U3YUCHHUE CBOMCTB YIIIEKHCIIOTO ra3a; IpoBeICHNE
Ka4eCTBEHHBIX PEAKIIMIA Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYEHHE IPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJICHHE C IPOAYKIIMEN CUIIMKATHONU IIPOMBILUIEHHOCTH;, PEILIEHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BakHele HeMeTaJluIbl ¥ UX COCIUHECHUS.

MeTajliibl M HX COCIMHCHUA

OO01mas xapakTepucTUKa XUMUIECKHIX JIEMEHTOB — METaJUIOB HAa OCHOBAHHUH HX TTOJIOKEHUS B
[lepnonnueckoii cucreMe xuMuueckux anemeHToB /. 1. Menneneesa u crpoenust atomoB. CTpoeHUe
MeTauIoB. MeTalmnyecKkas CBA3b U METaJUIMUECKasi KpUCTAIIIMYECKas PEIIETKA. DIEKTPOXUMUYECKUN PsijL
HANpsDKEHUH MeTaluioB. OU3ndeckue U XMMHUYeCKHe CBOCTBa MeTauioB. O01ue crnocoObl MOTyYeHHs
MeTaisioB. [loHsATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBsl (CTalb,
YyT'yH, JEOPATIOMUHUN, OpPOH3a) U UX MPUMECHEHHE B OBITY U IIPOMBIITUICHHOCTH.

[lenounbie MeTaiuibl: ION0XKEHUE B [leprnonnueckoi cucreme xuMmuueckux anemMeHToB . . Mennaeneena;
CTpOEHHE MX aTOMOB; HaxOXeHue B npupoze. Puznueckrue 1 XUMUYECKHE CBOMCTBA (Ha MPUMEpPE HATPHS U
kanus). OKCHUJIBI U TUAPOKCHUIBI HATPUs U Kanud. [IpuMeHeHne MenoYHbIX METAIIJIOB U UX COSTMHEHU.

[lenouHO3eMeNbHBIE METAIBI MArHUHM U KaJbLUi: 1os0keHue B [lepuoanyueckoil cucreMe XUMUUYECKHX
snemenToB J[. . MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJAeHUE B pupoze. Gusndyeckue u XUMUYECKUe
CBOICTBa MarHus M Kanbliug. Baxkneiimume coequHeHns Kanbiust (OKCUA, THIPOKCHI, COMH). KECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHs.

Amomunuil: nonoxxenue B [leproanyeckoit cucteme xummuueckux 3meMenToB 1. Y. Menneneesa;
CTpOEHHE aToMa; HaXxOXAeHue B pupojie. Puznueckrue 1 XUMUYECKHE CBOMCTBA amoMUHUA. AMOTEepHbIE
CBOMCTBA OKCHJIa U TUAPOKCH]IA ATFOMUHHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuyeckux 3smemeHToB 1. 1. Menaeneesa; ctpoenue
aToma; HaxoXJeHue B mpupoje. Gusnyeckue u XuMUIECKre CBOMCTBA xkeme3a. OKCHIbI, THIPOKCUIBI U COJTH
xene3a(ll) u xxeneza(Ill), ux cocras, cBOMCTBA U MTOTyYEHUE.

XUMHYECKUH IKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3iiaMi METAJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBAaMHM; H3YYCHHE PE3YyIbTATOB KOPPO3HH METAILIIOB (BO3MOKHO MCIIOIB30BAaHUE BUICOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOICUCTBHS OKCHUA KAIBIUs U HATPUSI C BOJIOM (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPHUAIIOB); UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIBI; ITPOIIECCAa TOPEHHUSI JKeJie3a B KUCIIOPO/Ie
(BO3MOXHO HCIIOIB30BaHUE BUACOMATEPHAJIOB); MPU3HAKOB MPOTEKAHNS KAaU€CTBEHHBIX PEAKIIUA Ha HOHBI
(MarHusi, KanbIus, aTroMuHAA, InHKa, kene3a(ll) n xeneza(lll), menu(Il)); HaGmoaenne u onucanue
MPOIIECCOB OKPAITUBAHUS TNIAMEHH HOHAMHU HATPHS, KU M KaJIbIUs (BO3MOXKHO MCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); UCCIeA0BaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U THAPOKCH/IA ITUHKA,;
pElIeHNE SKCIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BakHelllne MeTasuibl U UX COSAMHEHUS».

XuMHuS U OKpY>Kawlas cpeaa

Hosbie maTepuansl 1 TeXHOJIOTUH. BellecTBa 1 Marepualibl B IOBCEAHEBHOM )KU3HU YEIOBEKA. XUMUS U
310poBbe. bezonacHoe uCnoap30BaHNe BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBast momots mpu
XUMUYECKHUX 05KOrax U OTpaBiieHUsIX. OCHOBBI HKOJIOTHYECKON IPaMOTHOCTH. XUMHUECKOE 3arps3HEHUE
OKpY>Karollen cpeaibl (mpeaenbHas gonyctumas konuentpanus BeuiectB — [1JIK). Pons xumuu B pemienun
IKOJIOTHYECKUX MPOOIIEM.



[IpupoHbIE HICTOYHUKH YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MIEPEPaOOTKU, UX
PO B OBITY M TPOMBILICHHOCTH.
XUMHUYECKUH IKCTIEPUMEHT: U3yICHHE 00Pa3I[0B MAaTEPUAJIOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC

MaTepuabl).
MesknpeamMeTHble CBSA3H

Peanuzaiust MexnpeIMETHBIX CBSI3€H MpU MU3YyYEHUU XUMUU B 9 Kilacce OCYILECTBISIETCS Yepes
MCII0JIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHSTHH, TaK U MOHSATUH, SIBJISIOIIUXCS CUCTEMHBIMU JIJIs1
OT/IENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA. Peanu3aius MexXnpeIMeTHBIX CBS3EH NMPU U3YUCHUU
XUMHH B 9 KJ1acce OCYIIECTBIISETCS Yepe3 UCIIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSATUH, SBJISIOIIUXCS CUCTEMHBIMU JIJIs1 OT/IETBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAyYHbIC MMOHATHS: HAydHBIN (DAaKT, rUTIOTE3a, 3aKOH, TEOpHUs, aHAIHN3, CHHTE3,
KJIacCU(UKAIUs, TIEPUOAUIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOISTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHHE, TAPHUKOBBIN () (PEKT, TEXHOJIOTHS, MaTePUAITBI.

®duszuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI, PaJMOAKTUBHOCTbD,
MOJIEKYJIa, JIEKTPUUYECKHUI 3apsi/i, TPOBOJIHUKH, OTYIIPOBOIHUKH, JUIIEKTPUKHU, (OTOIIEMEHT, BELIECTBO,
Te0, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBa, a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIIINYECKAs PEIIETKA,
CIUIaBbl, (PU3UYECKHE BEIIMUMHBI, €IMHHUIIBI H3MEPEHUSI, KOCMHUYECKOE IMPOCTPAHCTBO, TIJIAHETHI, 3BE3IBI,
ComHire.

buonorus: porocunres, qeixanue, ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00PEHUs, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TT0JIE3HBIC HCKOITAeMbI€, TOTLIUBO,
BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

I/IsyquI/Ie XHAMUH B 9 Kj1acce HaIpaBJICHO Ha JOCTHXKCHUC O6y‘laIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMETHBIX
" OPCIMETHBIX PE3YJIBTATOB OCBOCHUA yqe6Horo npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS IIPOrPAMMbI OCHOBHOT'O 00ILEro 00pa3oBaHuUsl TOCTUTAIOTCS B XO/IE
O6y‘-IeHI/I$I XUMHHU B CAUHCTBEC yqe6H0171 U BOCITMTAaTEILHOM JACATCIIbPHOCTH OpI‘aHI/I?;a]_[I/II/I B COOTBCTCTBHHU C
TpaaAUIIUOHHBIMUA pOCCI/IfICKI/IMI/I CONMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC IpaBuJiaM1 1 HOPpMaMU MOBCACHUA U CHOCO6CTByIOT nmponeccaM CaMOIIO3HaHUA, CaMOPa3BUTHUA
U COIMATTN3AIH 00yYarOIIUXCs.

JInuHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IMaTproTHYeCKOro BOCIUTAHMS

1) IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJICIHUIO,
HOHMMAaHUsI 3HAUCHUS] XUMHYECKON HAYKH B )KU3HH COBPEMEHHOI'O O0IIECTBA, CIIOCOOHOCTH BIIaJICTh
JOCTOBEPHOM MH(pOpMAIUE O MePeIOBbIX JOCTHKECHUAX H OTKPHITUSIX MUPOBOW M OTCYECTBEHHOMN XUMHUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOIMCTBE MUpa U OOIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MNpCACTAaBJICHHA O COMUAJIBHBIX HOPpMaAX H IIPpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06IJ_[CCTB6HHO HOHCSHOﬁ, y‘IC6HO-HCCJ’I€,Z[OB8.T€J'IBCKOfI, TBOp‘lCCKOfI n
APYrux BUJAax ACATCIbHOCTU; TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPH BBIITOJIHCHHUHN
y‘le6HbIX, IMO3HABATCIIbHBIX 3a/ia4, BBIITOJHCHHUH XUMHUUYCCKUX DKCIICPUMCHTOB, CO3JIaHNH y‘Ie6HBIX ITPOCKTOB,
CTPCMJICHUSA K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC ITOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C IMO3UIUH HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEACTBUI IMOCTYIIKOB;,

IleHHOCTH HAYYHOI 0 O3HAHWS

3) MHPOBO33PEHYECKUX MPEICTABICHHI O BEIIECTBE M XUMHUYCCKON PEaKIIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIFOIIMX OCHOBY JUISl IOHUMAHMS CYITHOCTH HAYYHOU
KapTHUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IbI, B3AUMOCBSI3AX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIPABJICHHBIX HA MMOJYYEHHE HOBBIX 3HAHHI 110 XMMUHU, HEOOXOAUMBIX JIJIsI
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUI;

5) nmo3HaBatenbHOMN, HHGOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JTUTEPATypPOil, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00YUYCHHUIO U MIO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHOW U UCCIIEAOBATEIBCKON IEITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

®opMHPOBAHUA KYJIbTYPbI 310POBb

7) OCO3HAaHHA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHHUA K CBOEMY 310POBBIO, YCTAHOBKH Ha
3/10pOBBIil 00pa3 KU3HU, OCO3ZHAHUS OCIEACTBUM U HETPUSATHUS BPEIHBIX MPUBbIUEK (YyIOTpeOIeH s
AJIKOTOJI5, HAPKOTHKOB, KypEHHUs ), HEOOXOAMMOCTH COOJTFOICHHS MPABIIT O€30MaCHOCTH MPU 0OpaIEHUH C

XUMHNYECKUMHU BEUICCTBAMU B 6BITy n peanLHoﬁ KHU3HU,

TpynoBoro Bocnuranust
8) uHTepeca K MPaKTHUECKOMY U3YUCHUIO podeccuil U Tpy/a pa3InidHOro pojia, YBaKCHHE K TPYIY U



pe3yibTaTtaM TPYAOBOM AEATETLHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS PEAMETHBIX 3HAHUN TI0 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAILHOW TPAEKTOPUH MPOJOIKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIIenTHOM
npodeCCHOHATBHOM eATENTbHOCTH U PA3BUTUSL HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJallTUPOBATHCS B

npo(hecCHOHAIBHOH cpejie;

IKO0JIOTNY€eCKOr0 BOCIMTAHUS

9) 5KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOIC KaK HCTOYHUKY KH3HU Ha 3emiie, OCHOBE €
CYIIECTBOBAHMS, TIOHUMAaHUsI LIGHHOCTH 3/I0pOBOTO U 0e30macHoro odpasa )kM3HH, OTBETCTBEHHOI'O
OTHONICHHS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJTFOICHUS
MpaBuII OE30MMACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 370POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSTH 3HAHUS, TOJIydaeMbIe ITPH U3YUCHUHM XMUMUH, [T PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpY>Karollel NPUPOIHON CPEIOM, TOBBIIEHUS YPOBHS 3KOJIOTHYECKON KyJIbTYpPbl, OCO3HAHHUS
I00ATEHOTO XapaKTepa SKOJOTHIECKUX POOJIEM | ITyTEeH WX PEIICHUS TOCPEICTBOM METOJIOB XUMUH;

11) 5KOJIOTHYECKOTO MBIILICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B [TO3HABATEIbHON, KOMMYHHKATUBHOM 1

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MerarnpeIMETHBIX PE3yIbTaTOB BbIAEIAIOT 3HAUMMbIE AJ11 (POPMUPOBAHUSI MUPOBO33PEHMUS
oOIIeHayYHBIE TOHTHUS (3aKOH, TEOPHS, IPUHIHIL, TUTIOTE3a, PAKT, CHCTEMA, TIPOIIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4€OHBIX IIpeIMeTaxX U MO3BOJIAIOT HA OCHOBE 3HAaHUU U3
ITHX MPEIMETOB (POPMUPOBATH MPECTABICHHUE O IEJIOCTHOW HAYYHOH KapTUHE MUPA, M YHUBEPCAJIbHBIE
yueOHble AeicTBUS (IT03HABATEIbHbIE, KOMMYHUKAaTUBHbIE, PETYIATUBHBIE), KOTOPbIE 00ECIEUNBAIOT
(dopMHpOBaHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO yUeOHOI
JeATEIbHOCTH.

MertamnpeamMeTHble pe3ynbTaThl OCBOCHHUS 00pa30BaTEIbHON MPOrpaMMBbI 110 XUMHH OTPaKAIOT OBJIaJICHHUE
YHUBEPCAIbHBIMU I03HABATEIbHBIMU ACHCTBUSAMHU, B TOM YHUCIIE:

ba3oBbIMH JIOTMYEeCKMMU 1€ CTBUSIMH

1) yMeHHeM HCIOIb30BaTh TPUEMBI JIOTUYECKOTO MBINUICHHS TIPU OCBOCHUY 3HAHHUI: PACKPBIBATh CMBICIT
XUMHUYECKHX MOHATUH (BBLAETATH UX XapaKTepHble MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C IPYTUMHU
HNOHSATHUSMH ), UCTIOJIb30BAaTh MOHATHUSA /17151 OOBACHEHUS OTJENBbHBIX (PAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
U KpUTEPUH JUIs KIacCUPUKAUN XMMUYECKUX BEIIECTB M XUMMUYECKUX PEeaKLUi; YyCTaHABIMBATh IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEX/1y 00BEKTaMU U3yUEHHsI; CTPOUTH JIOTHUECKUE pacCyKIAeHUs (MHIyKTUBHBIE,
JENYKTHBHBIE, 110 aHAJIOTUM); JE€IaTh BEIBOIbI U 3aKIFOYECHUS,

2) yMEHUEM PUMEHSTH B IPOIIECCe TTO3HAHMS TOHTHUS (IPEAMETHBIC U METaIlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENHN, UCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENTbHBIE TPE/ICTABICHUS — XUMHUYECKUI 3HAK (CUMBOJI JIEMEHTa), XUMHUUEcKast popMyna u
ypaBHEHHE XUMUYECKOI peakiuy — MpHU pelIeHuH Y4eOHO-TI03HAaBaTeNbHBIX 3a/1a4; ¢ Y4ETOM ITHX
MO/JIENIbHBIX MTPECTABICHUN BBISBIIATH M XapaKTePH30BaTh CYIIECTBEHHbIE MPU3HAKN U3y4aeMbIX 0OBEKTOB
— XMMHUYECKHUX BEUIECTB U XMMHUECKHUX PEaKIIHii; BBIIBIATH OOIINE 3aKOHOMEPHOCTH, TPUIHMHHO-
CJIEICTBEHHBIE CBSI3U Y IPOTUBOPEYHS B U3y4aeMbIX IPOLECCAX U SIBICHUSAX; MPEUIaraTb KpUTEPUU JIIs
BBISIBJICHUSI TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSITENIbHO BHIOMPATh CIIOCO0 pelieHus: yueOHoi
3a/1a4M (CpaBHUBATh HECKOJBKO BApUAHTOB PElIEHMs], BHIOMpaTh HanOoJiee MOAXOAIINMN ¢ yuEéTOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB);

Ba3oBbIMH HccIeI0BaATEeIHLCKAMH A€HCTBUIMH



3) yMEHHEM HCIO0JIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS, & TAKXKE B
Ka4ue€CTBE€ OCHOBBI JJIs1 (I)OpMI/IpOBaHI/ISI THUIIOTE3LI IO MPOBCPKE IMMPABUIIBHOCTU BBICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHHe OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIIEPUMEHTOB!
yMEHHE Ha0II0AaTh 3a X0I0M IPOLIECcca, CAMOCTOSITEIbHO IPOTHO3UPOBATH €r0 Pe3yiIbTaT, (POPMYIHUPOBATH
O606H.[eHI/ISI 1 BBIBOJIBI ITO pC3YyJIbTaTaM HpOBeI[éHHOFO OIIbITA, UCCIICAOBAaHHUA, COCTABIIATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oToii ¢ unpopmanmei

5) yMeHueM BbIOMpaTh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3THYHBIX BUIOB U GOPM
IIPEJICTaBICHHUS], [10JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (HayYHO-TIOMYJISIpHAsI TUTEPAaTypa XUMUUECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OLICHUBATH IPOTUBOPEUHBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHUEM PUMEHSTH Pa3JIMYHbIC METOBI U 3aIPOCHI IIPH MTOKUCKE M 0TOOpE HH(POPMALIUK 1
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BHITOJHEHUS y4eOHBIX U O3HABATeNbHBIX 3a/a4 Ompe-
JENEHHOTO THIIA; TPUOOPETEHUE OMBITa B 00JACTH UCIIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHi1, OBJIAJICHUE KYJIBTYPOM aKTUBHOI'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBEHYIO POPMY MpeACTaBICHUS HHPOPMAINH U WILTIOCTPUPOBATH
pelaeMble 3a/1a4 HECIOKHBIMU CXeMaMHt, JuarpaMMaMu, IpyruMu opMaMu rpaduku 1 Ux
KOMOUHAIIUSIMHU,

7) yMEHHUEM HCIIOIb30BaTh U aHAJIM3UPOBATh B POIIECCe YUCOHOM U UCCIIeI0BATEIbCKOM A TSIbHOCTH
UH(GOPMAIIUIO O BIUSIHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO35HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpYKarolle NPUPOTHON CPEBI;

YHuBepcaabHBIMI KOMMYHHKATHBHBIMH /1€ CTBHAMH

8) ymeHueM 3a/1aBaTh BOMPOCHI (B XO/I€ JUATIOTa H/WIH AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMO# TEMBI,
dbopMynupoBaTh CBOM MPEATIOKEHUS OTHOCUTENHLHO BBITTOIHEHUS TPEUI0KEHHOH 3a1a4u;

9) npuoOpeTeH e OMNbITa MPE3CHTAINN PE3YIbTATOB BHIOJHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, TA00OPATOPHON pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMMU TTO3HABATEILHON U MCCIIEI0BATEILCKOM
JEeSTENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTTIACOBAHUS
no3uIuil (00cyxaeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAMHAILIMSI COBMECTHBIX JIHCTBHUIA,
orpesiesieHue KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJTHECHHON pabOTHI H JIp. );

YHuBepcaibHBIMH PeryJsiTHBHBIMU 1€ CTBUSIMU

11) yMeHHEeM caMOCTOSTEIBHO ONPEACIIATh EIH IS TEIbHOCTH, TNITAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJMPOBATh U IPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENILHOCTh, BEIOMpATh Harboee
s pexTUBHBIC CITOCOOBI pelIeHUsT yUeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATH UITH
KOPPEKTUPOBATh NPEII0KEHHBIN aJITOPUTM JEHCTBUM NP BHIMIOJHEHUH 33JJaHUN C YUYETOM MOJTYyUECHUS
HOBBIX 3HaHMI 00 H3y4aeMBbIX 00BEKTaX — BEIIECTBAX U PEAKIIUIX; OIEHUBATh COOTBETCTBUE IMOTYYCHHOTO
pe3yJibTaTa 3asiBICHHON LIEJIH;

12) yMeHUEeM UCTIOB30BATh U AaHAJTM3UPOBATh KOHTEKCTHI, TPE/IaracMbIe B YCIIOBUU 33 IaHHIA.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 0053aTEIbHOTO CO/IEP)KaHUs, YCTAaHOBICHHOTO JAHHON
MPUMEPHOM paboueii MPorpaMMoi, BRIJIEISIFOT: OCBOSHHBIE 00yUJaIOIIMMHUCS HaydHbIE 3HAHUS, YMEHUS U
CIocoObI IeWCTBUMN, cielM(UIecKue I MPeIMETHOM 00IacTi « XUMHUS», BUIBI ACSITEILHOCTH 10
MOJTyYEHUIO HOBOTO 3HAHMSI, €0 UHTEPIIPETAINH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U

HOBBIX CUTYallUsIX.



[IpenMeTHBIE pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI CIEAYIOIINX

YMEHHM:

1) packpvieame cmbici OCHOBHBIX XUMHUYECKHX MMOHATHI: XUMHUUYECKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEILHOCTD, CTETIEHD
OKHCIICHHSI, XHMHUECKas PEaKIHs, XUMHUECKasl CBA3b, TEIJIOBOH A(PPEKT peaKkinu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOP; AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOJUTHUECKAs JUCCOLMALINS, PEaKIIMM HOHHOI'O 0OMEHa,
KaTaJIn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe U HEOOPATUMBIE PEAKLIUHU, OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJIIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHUUYECKas CBsI3b (KOBaJIECHTHAs!, MOHHAsA, METAININUECKas ), KpUCTANINYecKash pelIETKa,
KOPpO3Us METAIIJIOB, CIUIABbI; CKOPOCTh XUMUYECKON PEAKIIUH, TPEAEIBHO JOIIYCTUMAasi KOHLIEHTPALHS
(ITIK) BemecTna;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX HOHATHIH (CM. I1. 1) M IPUMEHSATH 3TH HOHSITHS
IIPY OIIMCAHMH BEILECTB U UX IIPEBPALLCHUN;

3) ucnonv306ames XUMHYECKYIO CHMBOJIUKY JUISl COCTABJICHHS ()OPMYIT BELIECTB M YPABHEHUI XUMHYCCKUX
peaKuuii;

4) onpedensims BaICHTHOCTb U CTEIICHb OKHCIICHUSI XUMUUECKUX DJICMEHTOB B COCAMHECHUSIX PA3IMIHOTO
COCTaBa; MPUHAJUICKHOCTD BELIECTB K ONPEIeIEHHOMY KJIACCy COEAMHEHUH 1Mo (popMyam; BUJL XUMUYECKOM
CBs3U (KOBaJIGHTHAsl, MOHHAsI, METAJNINYECKas) B HEOPIraHUYECKUX COCIMHEHMSIX; 3aps HOHA [0 XUMUYECKOM
bopmyiie; xapakTep cpeibl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COCUHEHUH, TUI KPUCTAIUINYECKON
PELIETKN KOHKPETHOI'O BELIECTBA,

5) packpwieamo cmvica Tlepuoanueckoro 3akona JI. 1. MeHeneeBa u IeMOHCTPUPOBAThH €0 IOHUMAHHUE:
OTMCHIBATH M XapaKTepU30BaTh Tabnuunyo Gopmy [leproandeckoit cHCTEMBI XUMHUYECKUX IIEMEHTOB!
pa3nuyath NOHTUS «TaBHas noAarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynna)», mansie u
00JbIIME TEPUOABl; COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B IEPUOANUECKOM TaOIHIIe, C YNCITOBBIMU
XapaKTEepUCTUKAMU CTPOCHUSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsj sijipa, 0011ee Ynucio
3JIEKTPOHOB M PACIPEICNICHUE UX TI0 SJIEKTPOHHBIM CII0SIM); OOBSCHSATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEUHEHHH B Ipe/ienax MajiblX MEpHOI0B U INIaBHBIX MOATPYII C
y4E€TOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XUMUIECKUE IIEMEHTbHI; HECOPTraHUYECKUE BEIIECTBA; XUMUYECKHE peakiiuu (110
YHCIIy ¥ COCTAaBY YYaCTBYIOIMX B PEAKIIUU BEILECTB, MO TEMIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETIEHEH
OKHCJIEHUSI XUMUUYECKUX JIEMEHTOB);

7) xapaxmepuz06ame (OMUCHIBATH) OOIINE U CHCHU(PUISCKHE XUMUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX
BELIECTB, TOATBEPK1asl ONMMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLINX
XUMHUYECKHUX PEAKIIU;

8) cocmasnsims ypaBHEHHUS SINEKTPOIUTHYECCKON ANCCOIMAIIH KUCIIOT, IIEJI0YEH U COJIEH; OJTHBIC 1
COKpaIIEHHbIE YpaBHEHUS PeaKIMi HOHHOTO 0OMEHa; ypaBHEHUs PEaKIINii, MOATBEPKIAI0IINX
CYILIIECTBOBaHHE F€HETUUECKOM CBSA3HM MEXAY BEILIECTBAMU PA3IIMUHBIX KIACCOB;

9) packpvieams cywHOCmb OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUI TOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKINii;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS; BO3MOXKHOCTH TIPOTCKAHHUS
XUMHYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) viuucasims OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJO
XMMHUYECKOT0 3JIEMEHTA 10 (OopMyIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE; IPOBOIUTH
pacy€ThI 10 YPAaBHEHUIO XMMUYECKOM pPEaKIUu;

12) crneoosamsb npaBuiiaM MOJIb30BAHHUS XUMHUYECKOM OCYI0H 1 J1aOOpaTOpHBIM 000pYIOBAaHHEM, A TAKKE
IpaBUJIaM OOpAIlIEHNUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSAMH I10 BBIITOJIHEHHIO Ja00paTOPHBIX



XUMHMYECKHX OIBITOB MO MOJTYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHAaKa U YTICKUCIIOTo Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, MOJH -, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U HOHBI M3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEILIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JISTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eH1Ee, CUCTEMATH3aLMIO, BBISIBIIEHUE IPUUNHHO-CIICICTBEHHbBIX CBA3EH — JUIsl H3Y4YEHUs CBOMCTB
BEIIECTB M XMMHYECKUX PEaKIUii; €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOIO/ICHHUE, U3MEPEHHE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHHMe pa3ieioB M TeM IPOrpaMMbl KoimnuecTBo yacoB Jlara Buasl Buabl, hopmbl DyekTpoHHbIe (N (poBHIE)
n/n H3yUeHHst JeSITeTbHOCTH | KOHTPOJISt oGpa3oBaTe/ibHbIe PeCypChl
BCEro [ KOHTPOJIbLHBbIE NpaKTHYecKHe
padoTsI paéoTbI
Paznen 1. BemecTBo 1 XHMMHYeCKHe PeaKIuU
1.1. | MoBTOpenue u yriryG/ieHne 3HAHHI OCHOBHBIX pPa31e/I0B Kypca 8 kiacca 5
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PeaKIuii 4
1.3. | DuaekTposMTHYeCcKasi AHccOMANMst. XHMUYECKHEe PeaKIuH B PacTBOPax 8
Hroro o pazneny 17
Pa3nen 2. HemeTa/lsibl M HX cOeJMHEHHSI
2.1. | Obwasn xapakTepHCTHKA XUMHYeCKUX 1eMeHTOB VIIA-rpynnel. Iagorensr | 4
2.2. | O6mast xapaKTepHCTHKA XHMHYeCKHX dJieMeHTOB VIA-rpynnsl. Cepa u eé 5
cOeIMHEeHHs
2.3. | Obwasn xapaKTepuCTHKA XHMHYECKUX 21eMeHTOB VA-rpynmsl. A30T, 7
¢ocdop n ux coenuneHns
2.4. | O6mast xapaKTepuCTHKA XHMHYECKHX /1eMeHTOB IVA-rpynmsr. 8
Yriiepoa u KpeMHHH U UX COeNHEHHUS
Hroro no pazneny 24
Paznen 3. MeTa/uibl M UX COeAMHEHHUS
3.1. | OGuue cBOiicTBA METALIIOB 4
3.2. | Baxueiiumme MeTaIIbI H HX COeTHHEHHUST 16
Hroro o pa3zaeny: 20
Pa3nen 4. Xumus u okpy:kapmas cpeaa
4.1. [ BemecTBa u MaTepHaJIbl B KH3HH YeJIOBEKa 3
Hroro 1o pazzaeiny: 3
PesepBHoe Bpemst 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 7




Ne 9 knace Tema ypoka Kou-Bo Jara
yp 4acoB
IJIaH dakr
Tema 1: DuexkTpoaurndeckasi nucconuanus (10 yacon)
1 | Ilepuoanueckuii 3aKOH U MIEPUOINYCCKAS CHCTEMA 1 05.09
xumudeckux snementoB .M. MenaeneeBa . CtpoeHue
aToMa
2 | Knaccudukamus v cCBOWCTBA CJI0KHBIX HEOPTAHMYECKUX 1 07.09
BEIIIECTB
3 | TexHuka 6€30MACHOCTH HA YPOKaX XUMHH. DIEKTPOIUTHI M1 | 1 12.09
HERJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs IUCCOIMAIINS BEIIECTB
B BOJHBIX PaCTBOPAX.
4 DIIEKTPOTUTHYECKAs TUCCOLUAIIMS KUCIIOT, IIeJI0YeH 1 1 14.09
coJet
5 | CunbHbIe U cina0ble 3IeKTpoIUThl. CTENeHb JUCCOIHAITIH. 1 19.09
6-7 | Peakiiu MOHHOTO OOMEHA M YCIIOBHSI X MTPOTEKAHHMS. 2 21.09
26.09
8-9 | OxucnuTenpHO-BOCCTAaHOBUTENBbHBIC peakiun. OKUcieHne u | 2 28.09
BOCCTAHOBJICHHE. 03.09
10 | I'moponus coneil. 1 05.10
11 | Ilpakmuueckan paboma Ne 1 1 10.10
Pemenue sxcriepMeHTaIbHBIX 33a4 110 TEME
«OIEKTPOIIUTHI.
12 | Koumponvnas pavoma Ne 15nekrponurudeckas 1 12.10
JICCOIIHAITHSI.
Tema 2. Kucsiopona u cepa (9 yacoB)
13 | INonoxeHne KUCIOpO/Ia U CEPHI B IEPHOINIECKON CHCTEME 1 17.10
XUMHUYECKHX 3JIEMEHTOB, CTPOCHHE X aTOMOB. O30H —
AITOTPOITHAS. MOIU(DUKAIIHS KHCIOPO/A.
14 | Cepa. Annotponus cepbl. PU3NUECKUE U XUMUYECKHE 1 19.10
cBolcTBa cepsl. [Ipumenenue.
15 | CepoBomopon. Cynbhusl. 1 24.10
16 | Cepuuctslii ra3. CepHUCTast KUCIOTA U €€ COJIH. 1 26.10
17 | Oxkcun ceps (V). CepHast KHCIIOTa U €€ COJIH. 1 09.11
18 | OkucnuTenbHbIe CBONCTBA KOHIIEHTPUPOBAHHON CEPHOM 1 14.11
KHCJIOTHI.
19 | Ilpaxkmuueckas paboma Ne2 1 16.11
DKCIepuMEeHTaIbHbIE
3agaun o reme «lloarpymnmna kucmopoga»
20 | [NonsaTHe o ckopocTH XUMUYECKUX peakiwid. Katammzatopsr. | 1 21.11
XUMHUUYECKOE PAaBHOBECHE.
21 | BeruuciieHus M0 XUMHYECKHM YPaBHEHHSM peakiuii Maccol, | 1 23.11
KOJINYECTBA BEIECTBA WM 00beMa M0 U3BECTHOM Macce,
KOJIMYECTBY BEIIECTBA MM 00EMY OJJHOTO M3 BCTYIHUBIINX
WUTH TIOJTYYAIOIINXCS B PEAKIH BEIICCTB.
Tema 3. A3zot u pocdop (10 yacos)
22 | ITonoxenue azora u pochopa B IepHoOAUYECKON cHCTEME 1 28.11
XUMHYECKHX 3JIEMEHTOB, CTPOCHHE HX aTOMOB. A30T.
CBoiicTBa, IPUMEHEHHE.
23 | Amvuak. Ousndeckre U XUMHUIECKHE CBOMCTBA. 1 30.11
Ilony4yenue, npuMeHeHuUeE.
24 | Conu aMMOHHUS. 1 05.12
25 | Ilpakmuueckan paboma Ne3 [lonyuenne aMMuaka u 1 07.12

M3y4EHHE €r0 CBOWCTB.




26 | Azotnas kucnota. Ctpoenue monekyinsl. [lonydenue. 1 12.12
27 | OxucnurenabHbIe CBOWCTBA Q30THON KHUCIIOTHI. 1 14.12
28 | Conu a30THOM KUCIIOTHI. 1 19.12
29 | ®ocdop. Amnorponus pocdopa. CroiictBa hocdopa. 1 21.12
Oxcun ¢pochopa (V). OprodochopHas KUCIIOTA U €€ COJTH. 1 26.12
30 | MunepaibHbIe yI00peHHS.
31 | Ilpakmuueckasn padboma Ne 40npeneneHne MUHEPATbHBIX 1 28.12
yIOOpEeHMIA.
Tema 5. Yriepoa u kpemuuii (7 4)
32 | IlonosxeHue yriepoja U KpeMHUS B IIEPUOINICCKOM 1 10.01
CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHUE X aTOMOB.
ATOTpOnHBIC MOIU(UKALIUN YTICPO/IA.
33 | Xumuueckue cBOCTBa yriepoaa. Aacopouus. 1 12.01
34 | Vrapnslii ra3, CBOHCTBa, (U3NOIOTHIECKOE ACHCTBHE HA 1 17.01
OpraHu3M.
35 | Yrnekucnbiii ra3. YTosbHas KUCIIOTa U €€ CBOICTBA. 1 19.01
36 | Ilpakmuueckasn paboma Ne Sllonyyenue okcuaa yrnepoga | 1 24.01
(IV) u u3yuenue ero cBoiicTB. Pacrno3HaBanue kapOOHATOB
37 | Kpemuuii u ero coenunenust. Ctekio. LlemeHr. 1 26.01
38 | Konmponsnas paboma Ne 2Kucnopon u cepa. A30T u 1 31.01
docdop. Yriepoa u KpeMHHIA.
Tema 6. O6mue cBoiicTBa MeTasL10B (14 1)
39 | IlonokeHne METaJIOB B IEPUOINIECKOI CUCTEME 02.02
XUMHYeCcKHX 31eMeHToB J[.1.MeneneeBa. Metainaeckas
CBs13b. DU3NYECKUE CBOWCTBA METAIIJIOB.
40 | XumMudeckue CBOMCTBA METAJUIOB. P HampspkeHui 1 07.02
METAaIJIOB.
41 | Illenounsie Mmetasuibl. Haxoxnenue B npupozae. @usznueckue | 1 08.02
Y XUMHYECKue cBouicTBa. [[pumenenue.
42 | Kanpiuii ¥ ero coequHeHus 1 14.02
43 | XKecTKOCTh BOJIBI M CITIOCOOBI €€ YCTPAHCHHS. 1 16.02
44 | Anromunuii. Haxoxaenue B npupoje. CoiicTBa anromunus | 1 21.02
45 | AMdoTepHOCTh OKCHIA U THAPOKCU/IA ATFOMUHUS. 1 28.02
46 | O6001IeHre U cucTeMaTH3aIus 3HaHUH 110 TeMe 1 02.03
«QnemenTtsl |A-I1IA — rpynn neproanyeckoil cucteMsl
XUMHYECKHUX DJIEMEHTOB.
47 | Keneszo. Haxoxaenue B mpupoje. CBoWCcTBa xkele3a. 1 07.03
Oxcupl, ruapokcu bl u conu xenesa (1) u sxxenesa(Ill). 1 09.03
48 | Ioustre o MetauTyprud. CriocoObl MPOMBITIICHHOTO 1 14.03
MOJTyYEHUSI METAIIJIOB.
[Tpo6GyieMbl 0€30TXOHBIX MPOU3BOICTB B METAILITYpIUH
OXpaHa OKPYXarloIie cpebl.
49 | CruaBsl . 1 16.03
50 | Ilpakmuueckasn paooma Ne 6 1 21.03
Pemenwne skcriepuMeHTATBHBIX 33124 110 TeMme: «MeTallibhy
51 | Konmponsuasa paboma Ne 3 O611ue cBOiicTBa METAJIIOB 1 23.03
Tema 6: [leppoHavasibHbIE PeCTABICHUS 00 1
OpraHu4ecKux Bemrecrnax (2 4)
52 | IlepBoHauanbHbIC CBEACHUS O CTPOCHUU OPraHMYECKUX 04.04

BenecTB. OCHOBHBIE ITOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux coenunennit A.M. bytneposa. 3omepusi.
YnpoieHHast kiaccu(uKanus OpraHmuecKuX COeAMHEHUH.

Tema 7: YriaeBogopoas! (4 1)




53 | IlpenenbHbIe yraeBomopoasl. MeraH, 3taH. Ouznyeckue u 06.04
XUMHYecKHe cBolcTBa. [IpuMenenue.
54 | HemnpenenbHble yriaeBoaopoabl. DTuineH. Ousndeckue u 11.04
XUMHYeCKHe cBolcTBa. [IpuMenenue.
55 | AnerniieH. JIlueHosie yriaeBogaopoasl. [lonsTue o 13.04
UKINYECKHUX YTJIEBOAOPOIAX.
56 | [IpupoaHbIle HCTOYHUKH YTIEeBOA0pOAOB. [IpupoHbIii Ta3. 18.04
Hedrp. 3ammra atMochepHOro Bo3yxa OT 3arpsi3HEHHUH.
Tema 8. CiupTsi (2 4)
57 | OnmHoaTOMHBIEC CITUPTHI. MeTaHo1. DTaHOJI. 20.04
DHU3MOIOTHYECKOE IEVCTBUE CIIUPTOB HA OPraHU3M.
IIpumeHeHue.
58 | MHOroaToMHbI€ CIIUPTHI. DTUICHTIUKOIE. [ TUIepuH. 25.04
[Ipumenenue.
Tema 9. Kap6oHoBbie kuca0ThI. Ci105KHbIE I(PUPBHI.
Kupbl.
59- | MypaBbHHas 1 YKCycHasi KUCIOTHL. [Ipumenenue. Beicime 27.04
60 | xapOoHOBBIE KUCIOTHL. CI0XKHBIE IPUPHI.
61 | XKupsl. Poas sxupoB B mipoiiecce 0OMeHa BEIIECTB B 04.05
OpraHus3Me.
Tema 10. YraeBoasl (2 4)
62- | I'mroxo3a. Caxapo3sa. Haxoxnenue B mpupoe. Ponib 11.05
63 | TIIOKO3BI B TUTaHUM U YKPETUICHHH 30pOBbs. Kpaxma,
LEJUTI0N03a — IPUPOIHbIe TouMepkl. [Ipumenenue.
Tema 11. Beaxu. [Toaumepsl. (5 1)
64 | benku — 6uonoaumepsl. CoctaB OenkoB. Posib 6enkoB B 16.05
MTUTaHWH.
65- | [Tomumeps! — BRICOKOMOJIEKYIISIPHBIE COSAMHEHHS. 18.05
66 | IMonmatunen. [omunponwien. [onuBuHUIXTOpUA. XUMUS
1 3710poBbe. JIekapcTBa.
67 | Konmponvnas paboma Ne 4 Opranudeckue coeMHEHUS 23.05
68 | Peseps 25-

30.05




