


MNOACHHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma 1mo XuMuM Uisi 00yJaromuxcs 9 kimacca cocraBieHa Ha ocHOBe TpeOoBaHWI K pe3yiabTaTaM OCBOCHHUS
OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOT'O 00Iero 0Opa3oBaHusl, pe/ICTaBIeHHbIX B PenepallbHOM rocy1apCTBEHHOM
00pa3oBaTeIbHOM CTaHJapTe OCHOBHOI'O O00WIEro o0pa3oBaHMs, C Y4YETOM paclpeAei€HHBIX II0 KjaccaM HpOBEPSIEMBIX
TpeOOBaHUil K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOILIEro 00pa3oBaHMs M 3JIEMEHTOB
COJIepKaHUsl, MPEACTABICHHBIX B YHHBEPCAILHOM KOIU(HUKATOpPE 1O XMMHH, a Takke Ha ocHoBe [IpumepHO#l mporpamMel
BOCIIMTaHMsI 00yYaroLIMXCsl IPH TOJyYEHUH OCHOBHOTO 00Iiero oopaszoBanus u ¢ yuéroMm KoHuenuuu npenonaBanust yaeGHOTO
npeaMera « XUMIS» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit
ODenepariy, pealn3yIoMInX OCHOBHBIE 00meo0pazoBaTenbHble IporpaMmsl (y1B. Pemmennem Kommernn MuHIIpocBemeHIs
Poccun, mporoxkon ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «XUMMUSI»

Bruag ydueOHOro mpemmera «XWUMHS» B IOCTIDKCHHE II€JieH OCHOBHOTO 00Imero ooOpa3oBaHus 0OyCIOBIEH BO MHOTOM
3HaYCHUEM XMMHYECKOH HAYKH B IO3HAHUH 3aKOHOB NPHPOJBI, B Pa3BUTHH IPOU3BOJUTEIBHBIX CHII 0OIIECTBA U CO3MaHIU HOBOH
0a3bl MaTepUaIbHON KyIbTYpBIL.

XUMHUS KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK pacrnpocTpaHuia CBOE BIMSHHE Ha BCe OOJIACTH YEJIOBEUECKOIO
CYHIECTBOBAaHUA, 3aJajla HOBOC BUJACHHUC MHUpA, CTajla HCOTHEMJIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJbTYPBbI, HeO6XO,HI/IMI)IM
YCJIOBUECM KU3HU O6HI€CTB8.Z 3HAaHUC XUMUU CIIYIKUT OCHOBOM JUIA q)OpMHpOBaHI/ISI MHPOBO33pCHUA YCTIOBCKA, €Iro HpC,Z[CTaBJ'IeHI/Iﬁ
0 MaTepUaJIbHOM CANHCTBC MUPA; BA’)KHYIO POJIb UT'PAOT (I)OpMI/IpyeMLIG XAMHCH MPCACTABJICHUS O B3aUMOIPECBPAIICHUAX DHEPIUU
u 00 OBOJIFOIIMH BCICCTB B IIPUPOAC; COBPEMCHHAs XUMUS HAIIPABJICHA HAa PCIHICHUC ri00aIbHBIX HpO6J’I€M YCTOﬁQHBOFO Pa3BUTHUA
YCJI0OBCYECCTBA — CLIpLeBOﬁ, BHGPFCTI/I‘IGCKOI\/’I, HHLHGBOﬁ H DKOJIOTHYSCKOM 6630HaCHOCTI/I, HpO6J’I€M3I[paBOOXpaHGHI/IH.

B ycnoBusx BO3pacTaromero 3HAYCHWS XMMHH B JKM3HHM OOINECTBA CYIIECTBEHHO ITOBBICHIACH POJb XMMHUYECKOTO
obpa3oBanui. B maHe conmpanu3andy OHO SIBISETCS OJHUM M3 YCIOBHH (OPMHUPOBAaHMS MHTEIUICKTAa JIMYHOCTH H
TapMOHUYHOTI'O €€ pa3BUTHUS.

CoBpeMEHHOMY YeJIOBEKY XUMHUUECKHE 3HAHUSI HEOOXOAUMBI JUIsl IPHOOPETEHNS 0OLIEKYJIBTYPHOTO YPOBHSI, TIO3BOJISIFOLIIETO
YBEpEHHO TPYAMUTHECS B COIIMyME M OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOM KMU3HU OOIIECTBa, IS OCO3HAHUS BaKHOCTH
pPa3yMHOr0 OTHOLIEHMsS K CBOEMY 3J0POBBI0 U 3J0POBBIO IPYIHX, K OKpYXKaloUledl NPUPOAHON cpele, NI I'PaMOTHOIO
MOBE/ICHHUS IIPY UCIIOJIB30BAHUU PAIMYHBIXMATEPUAIOB U XMMHUUECKUX BEILECTB B IIOBCEIHEBHOM JKU3HHU.

XuMmuueckoe 0OOpa3oBaHHWE B OCHOBHOHM IIIKOJNE SBJISAETCS 0a30BBIM 110 OTHOIICHUIO K CHCTEME OOIIEro XHMUYECKOTO
oOpaszoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pPEaM3yeT MPUCYIIUE OOIIEMYy XMMHUYECKOMY O00pa30BaHHIO
KIIFOYEBBIC IIEHHOCTH, KOTOpPBIE OTPaKalOT TOCYAapCTBEHHBIC, OONICCTBEHHBIE ¥ WHAWBHUAYAIbHBIE MOTPEOHOCTH. OTHM
OTIpeNIeNsIeTCs CYIIHOCTh OOIIeH cTpaTeruu o0ydeHHs, BOCIIUTAHUS W PAa3BUTHS O0yUAIOIINXCS CPEICTBAMU YUEOHOTO IpeaMeTa
«XHUMHUI.

Wzyuenne mpemmera: 1) cHnocoOCTBYET peanM3allMd BO3MOXKHOCTEH [UIS CaMOpa3BUTHS M (OPMHPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ oOwweld M (QyHKIMOHANBHOW IPAMOTHOCTH; 2) BHOCHUT BKJIaZ B (OPMHPOBAHHE MBIIIICHHS ¥ TBOPYECKHX
CIIOCOOHOCTEH  MOIPOCTKOB, HABBIKOB HMX  CaMOCTOSTENBHON  y4eOHOH  JeSATENbHOCTH, OKCHEPUMEHTAIBHBIX |
UCCIIeIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B IIOBCEIHEBHOH JKM3HH, TaK M B MPO(PECCHOHATIBHON AESATENBHOCTH; 3)
3HAKOMHT CO CICUM(HUKOW HAYYHOTO MBINIICHHS, 3aKJIAJbIBACT OCHOBBI LEJIOCTHOTO B3MVIAAa HAa CIMHCTBO HPHPOABI U
YeJI0BEKa, SIBISIETCS OTBETCTBEHHBIM

3TarnoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH IOJAPOCTKOB; 4) crmocodCTByeT (HOPMUPOBAHHUIO
HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAaYYHBIM 3HAHUAM, K IPHUPOJC, K YCTIOBEKY,BHOCUT cBOM BKJIaJ B 9KOJJOTHYCCKOEC
obpa3zoBaHue MIKOJIHHUKOB.

Has3BanHble HampaBieHuss B OOy4YEHHWM XHMHH OOECIEUYHMBAIOTCS CHEUM(HKOIl colepkaHMs MpeAMeTa, KOTOPbIH SBIsSeTCS
NEAArorni4ceCKu aJaliTUPpOBAHHBIM OTPAXKECHUEM 6330B0ﬁ HayKU XMMHUHU HaA OHpe}]eHéHHOMBTaHe eé pa3BUTHA.

Kypc XuMuM OCHOBHOHM IIKOJBI OPHEHTUPOBAH HA OCBOCHHME OOYUYAIONUMHCS OCHOB HEOPTaHMYECKOH XUMHUH U
HEKOTOPBIX MTOHATHI U CBEJICHUI 00 OTEIBHBIX OOBEKTAX OPraHUIECKOW XUMHUH.

CrpyKTypa cojepxaHus mnpeaMmera c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO IojxoJa K ero wusydenuto. ConepikaHue
CKJIA/IBIBACTCS M3 CUCTEMBI IIOHATHI O XUMHYECKOM 3JIEMEHTE U BEIECTBE U CHCTEMBI MOHATHH O XUMHU4YecKoi peakunu. O6e 3TH
CHUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 NPHUHLHUITY IOCIEIOBATENBHOTO Ppa3BUTUS 3HAHUNA HAa OCHOBE TEOPETHUYECKHX
MpeJCTaBICHUN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYISIPHOIO YYEHHsI KaK OCHOBBI BCEIO €CTeCTBO3HaHUs, ypoBHs Ilepuonudeckoro
3akoHa J[. V1. MenneneeBa Kak OCHOBHOTI'O 3aKOHA XHUMHH, YUCHHS O CTPOSHHM aTOMa M XMMHUYECKOW CBS3H, MPEACTaBICHUI 00
3JIEKTPOIIUTUYECKON THCCOIMAIIMH BEIIECTB B PAacTBOpax. TeopeTHdeckne 3HAHUS PacCMaTPUBAIOTCS HA OCHOBE AYMIHMPHUECKU
IMMOJIYYECHHBIX W OCMBICIICHHBIX (baKTOB, Ppa3BUBArOTCA MOCJICAOBATCIBHO OT OAHOTO YPOBHA K APYIroMYy, BBIIIOJHSASA (pyHKHI/II/I
00BsICHEHUS U TIPOTHO3UPOBAHUA CBOﬁCTB, CTpOCHUA U BO3MOKHOCTEH IMPAKTUYECKOI0 NPUMCHECHUA W MOJYYECHUSA HU3YyYaCMBIX
BEILIECTB.

Takast opraHu3aiys COACPKAHUSA Kypca CIIOCOOCTBYET MPEACTABICHUI0 XUMHUSCKOW COCTABIISIONICH HAyYHOW KApTHHBI MUPa
B JIOTHKE €€ CUCTEMHOU mpupoibl. TeM cambIM o0ecIieunBacTCss BO3MOKHOCTh (DOPMHUPOBAHHS Y 00YYArOIIUXCsl IEHHOCTHOTO
OTHOIICHHS K HAyYHOMY 3HAHHMIO M METOJaM IO3HAHWs B HayKe. BaKHO Taxke 3aMETHUTh, YTO OCBOCHHUE COJEPIKAHHSA Kypca
MPOMCXOIUT C TPUBJICYCHUEM 3HAHUW W3 paHee U3y4YCHHBIX KypcoB: «Oxpyxarommid Mupy», «buonorus. 5—7 kmacce» u
«DPusuka. 7 Kiacey».

HOEJA N3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMUWUS»

K HanpagsneHuIo epBOCTEIIEHHON 3HAYMMOCTH TP peaiu3auy 00pa30oBaTeIbHBIX QYHKINI IpeaMeTa



«XUMHS» TPaIUIMOHHO OTHOCAT (OpMHpOBaHHME 3HAHMH OCHOB XHMHYECKOW HAyKW Kak o0OJacTM COBPEMEHHOTO
€CTEeCTBO3HAHMS, PAKTHIECKOI JeATEIbHOCTH YeNIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3a/adya IpeaMera
COCTOUT B ()OPMHPOBAHUM CHCTEMBbl XUMHYCCKHX 3HAHUH — BaXKHEHIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHX
HIOJIOXKEHHH, OCTYIHBIX 00OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKka HayKH, 3HAaHWH O HAay4HBIX METOJaX M3YYCHUS
BEIIECTB M XMMHYECKUX PEaKLui, a Taioke B (JOPMHUPOBAHUM M PAa3BUTHH YMEHHH M CHOCOOOB IIEATENBHOCTH, CBSI3aHHBIX C
TUTAHUPOBAHKEM, HAOIOACHNEM H IPOBEICHIEM XUMHUIECKOTO SKCIIEPUMEHTa, COOIIOACHUEMITPABHII O€301TacHOTO OOPAIIeHHUS C
BEIIECTBAMH B IOBCEAHEBHOMN KHU3HH.

Hapsiny ¢ 5TUM Lenu M3y4eHUs NpeAMeTa B NPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C y4ETOM HOBBIX IIPHOPHUTETOB B
CHCTEME OCHOBHOTO 00mero obpasoBanus. Ceromgas B 00pa3oBaHUN 0CO00 3HAYMMOHN NPU3HAETCA HANPABICHHOCTh OOyUCHHS
Ha pa3BHTHE U CAMOpa3BUTHE JMYHOCTH, (hOpMHpOBaHME €€ MHTEIUIEKTa U o0mel KyabTypsl. OOydeHHe YMEHHIO YYUTHCS U
NPOJOIDKATh CBOE 00pa30BaHHE CAMOCTOSTENILHO CTAHOBUTCS OJJHOM U3 BAKHEHIINX (YHKINI yueOHBIX IPEIMETOB.

B cBsi31 ¢ 3THM NIpH U3yUIEHUH NPEAMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAUEHUE TPHOOPEH TAKUEIENH, KaK:

(hopMHpOBaHUE MHTEIUICKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHUIECTBY, CAMOCTOSTEIBHOMY
NPUHATHIO PELICHHH, CIOCOOHOM alanTUPOBAThCS K OBICTPO MEHSIOIIUMCS YCIOBUSMKH3HHY;

HaIpaBJIeHHOCTb OOYyUSHHMsI HA CUCTEMAaTHYECKOe IPUOOIICHUE YYaIUXCs K CAMOCTOSATENHHOM

MO3HABATENILHOM NEATEIbHOCTH, HAYYHBIM METOZaM IIO03HaHUs, (OPMHUPYIOLUIMM MOTHBAIMIO M Pa3BHUTHE CIIOCOOHOCTEH K
XUMUH;

obecrieueHne YCIIOBUH, CIOCOOCTBYIOIIMX NMPHOOPETEHNIO OOYYArOIMMUCS OIbITa Pa3HOOOpa3HOM JAESATEIbHOCTH, MMO3HAHUS U
CaMOIIO3HAHHS, KIFOUECBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHIMII), MMEIOIINX YHHBEPCAJIbHOE 3HAUEHHE [UI PA3IMYHBIX BHIOB
JeATeIILHOCTH;

(opMupoBaHue yMEHHH OOBSICHATD U OLICHUBATD SBICHHS OKPYXXAIOLIET0 MUPa HA OCHOBAaHWU 3HAHUH MOTBITA, TOJYISHHBIX
NPU N3yYCHUU XUMUH;

¢dopMupoBaHue y o0OydaromMXcsi TYMaHHCTHYECKHMX OTHOIICHWH, NOHUMAHUS LEHHOCTH XHMWYECKHX 3HAaHWH I
BBIPA0OTKH 3KOJIOTHYECKH LEIECOO0Pa3HOTO MOBEICHUS B OBITY M TPYIOBOH IEATENBHOCTH B HENSAX COXPAHEHHS CBOETO
310pPOBbsI U OKPYXKAIOIIEH IPUPOJAHON CPEbL;

pa3sBUTHE MOTHBALUM K OOYYeHHIO, CIOCOOHOCTEHl K CaMOKOHTPONIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS
0011IeuesIOBEYEeCKUX [IEHHOCTE, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOGMIS U HaNpaBICHHOCTH AAJbHEHIIIEr0 00yueHHsI.

COAEP)KAHUE YYEBHOI'O IPEIMETA

BenrecTtBo u XUMHYeCKasI pearkuus

[epnognueckuit 3akoH. Ilepuoanueckas cucrtema xumudeckux isneMeHToB [I. M. MenneneeBa. CrpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KaJus, KaJblUs U UX COCIUHEHUI B
COOTBETCTBUHU C MOJIOXKEHUEM 3JIEMEHTOB B Ileproanyeckoil cucreMe U CTpOEHUEM UX aTOMOB.

CTpoeHre BelecTBa: BUJbI XUMHUYECKON CBS3U. THIMBI KPUCTAIIMYECKHX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUUYECKOM CBSI3U.

Knaccudukaiuss 1 HOMEHKIATypa HEOPTaHHYSCKUX BENIECTB (MEKAyHAPOIHASI M TPUBUAIbHASN). XMUMUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KjaccaM HEOPTaHWYEeCKUX COEIMHEHUMN, TeHETUYeCKas CBs3b HEOPTaHWYECKUX
BEIIIECTB.

Knaccuukaruss XUMHYSCKUX PEaKIMid 10 pa3IMYHbIM MpH3HakaM (110 YUCIy U COCTaBy YYaCTBYIONIMX B PEAKIUU BEIICCTB,
mo TemioBoMy 3((dekTy, Mo H3MEHEHHIO CTENeHEeH OKHCICHHS XUMHUYCCKHX 3JICMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO
KaTam3aTopa). DK30- U SHIOTSPMUYECKUE PEAKINH, TEPMOXHUMUYCCKAEC YPaBHCHUS.

[onsaTHE 0 CKOPOCTH XUMHYECKOH peakiun. [loHATHE 00 00PaTUMBIX M HEOOPATHMBIX XUMUIECKUX peakuusix. [loHsaTue
O TOMOTEHHBIX M Te€TEepPOreHHbIX peakuusax. [loHATHE 0 XMMHYECKOM paBHOBecUU. DaKTOPHI, BIMSIOMIME HA CKOPOCTh
XUMHUYECKON peaKlUH U MOJI0KEHUE XUMUUECKOI'O PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENILHBIE PEAKIINH, SJIEKTPOHHBIN OanaHC OKUCIUTEILHO-BOCCTAHOBUTENbHOU peakinu. CocTaBieHue
YpaBHEHU OKUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIHiA C UCIIOIL30BaHUEM METOAdIEKTPOHHOTO OanaHca.

Teopust SIEKTPOIUTHYECKON JUCCOIUANUU. DJEKTPOIUTHI U He- JJIEKTPONUTHL. KaTHOHBI, aHWUOHBL. MeXxaHu3m
JIMCCOLIMAIIMK BEIIECTB C pa3IUYHBIMU BUIAAMH XUMUYeckoi cBsizu. CreneHb auccouuanuu. CuibHble W ciabble
3JICKTPOJIUTHI.

Peaknum noHHOTrO OOMEHa. Y CIIOBHUS MIPOTEKAHUS PEAKIMii HOHHOTO OOMEHa, MOJIHbIE ¥ COKPAIIEHHBIE NOHHBIE YPaBHEHUS
peakimii. CBoiicTBa KHCIIOT, OCHOBaHMU W COJIeH B CBETE€ MPEICTABICHHH 00 3JIEKTPOJIMTHYECKON TUCCOIMAIINU.
KauectBennsie peakiuu Ha HOHBL. [ToHsTHE O rUApPOIN3E CONEH.

XUMHUYECKUN IKCIEPUMEHT: O3HAKOMIJIEHUE C MOJENSIMU KPUCTAJUITMUECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METaIOB U
HeMeTawIoB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPUs), HCCICAOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peakuu OT BO3ACHUCTBHS PA3IMYHBIX (PAKTOPOB; HCCICIOBAHHE 3ICKTPOIPOBOJAHOCTH PACTBOPOB BEINECTB, MpoIlecca
JIICCOIIMAITUH KUCIIOT, IET0YeH 1 coiel (BO3MOKHO HCIOIh30BAHUE BUICOMATEPUANIOR); TIPOBEICHHE OTBITOB, MILTIOCTPUPYFOIIINX
MpU3HAKKW TPOTEKaHWS peaknuidi WoHHOro oOMeHa (oOpa3oBaHWE OcCajaKa, BbIIEICHHE Ta3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHl OKHCINUTEIBHO-BOCCTAHOBUTENBHBIX peakuuii (TOpeHHe, peakiuu pas3JIoKEeHUs, COCIUHCHHS);
pacro3HaBaHWe HEOPTAHMYECKHUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKI[U Ha NOHBI; PEIICHNE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaajibl 1 HX COeTUHEHHUS

OO6mast xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENeHH OKHcieHus. CTpoeHue u
(u3mueckre CBOWCTBA TMPOCTHIX BEMIECTB — TajJOreHOB. XMMHUYECKHE CBOWCTBA Ha TpuUMepe XJopa (B3aMMOICHCTBHE C
MeTaJUlaMH, HeMeTaJlaMH, IiejodaMu). XiaopoBoxopoa. ComsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, MOTYYCHUE, IPHMEHEHIE.
JelicTBre XJi0pa 1 XJIOPOBOJIOPO/Ia HA OPTaHM3M YeJIoBeKa. BakHelIne XJI0pUIbl U UX HAXO0XKACHUE B IIPUPO/IE.

OO6mras xapakTepucTrka 3JeMeHTOB VIA-Tpymmbl. OcOOEHHOCTH CTPOCHHUST aTOMOB, XapaKTEPHbIE CTEIIEHUOKUCIICHHUS.



Crpoenne U pu3UUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CepPhl. AJUTOTPOITHBIE MOAU(PHUKAIINN KUCIOPOJIa B CEPHI.
Xumuyeckue cBoicTBa cepbl. CepoBOOPOL, CTPOCHHE, (pU3NYECKUE H XUMHYECKHe cBOWCTBA. OKCHIBI Cepbl KaK IPEICTaBUTEIN
KUCJIOTHBIX OKcHJOB. CepHasi KUCJIOTa, (M3MYECKHUE M XMMHUYECKHE CBOWCTBa (0OIIME Kak IMpeICTaBUTElNsl Kjacca KUCIOT U
cneuduueckue). XHUMHUUYECKHE PEaKLUH, JIeXKallhe B OCHOBE IPOMBIIUICHHOTO croco0a TMOJy4eHUS! CEPHOM KHCIOTHI.
[Tpumenenne. Cony CepHOI KUCITIOTHI, KaUeCTBEHHAsl peakLys Ha cysib(ar-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUI B IPUpPOJIE.
XUMHYECKOE 3arps3HCHHE OKPYXKAIOIICH CPelbl COCAMHECHUAMH Cepbl (KHCIOTHBIC MOXK[H, 3aTPA3HCHHE BO3JyXa U BOJOEMOB),
CIIOCOOBI €r0 MPEAOTBPAIICHUS.

OO1mas XxapakTepucTHKa 3JeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETICHUOKHCICHUSL.

A30T, pacmpocTpaHeHHE B TpHpone, (U3NIeCKHe M XHMHUYecKhe cBoiicTBa. KpyroBopoT aszora B mpupone. AMMHAK, €ro
¢u3nYecKkre M XUMHYSCKHE CBOMCTBA, IONy4eHHEe M IpuMeHeHHe. Conu aMMOHMSA, UX (PU3MYECKHe M XMMHYECKHE CBOMCTBa,
npuMeHeHne. KayecTBeHHas peakuusl Ha MOHBI aMMOHHA. A30THasi KUCJIOTa, €€ MoydeHue, pu3nyeckue ¥ XUMHUYECKHe CBOMCTBA
(oOmme xak mpencTaBUTENs Kiacca KUCIOT W crenududeckue). Vcmonp3oBaHHE HHUTPATOB M COJEH aMMOHHS B KadecTBE
MUHEpaIBHBIX YI0OpeHUH.

XUMHYecKoe 3arpsisHEHHE OKpYIKAIOMIeH cpenbl COSIMHSHUSIMH a30Ta (KHCIOTHBIE OXIH, 3arps3HEHHE BO3yXa, MOYBH U
BOZOEMOB).

®ocdop, amnorporHeie Moaudukanuu docdopa, pusmueckne u xumuueckue cpoiicra. Oxcun docdopa(V) u dochopnas
KUCIIOTa, PU3NYECKUE U XUMHUECKHE CBOWCTBA, MoyueHue. Vcnons3oBannedochaToB B Ka4eCTBE MHHEPAIIBHBIX YA00PEHHIA.

O0mmas xapakTepucTika sneMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTePHbIE CTENEHNOKHCIICHHS.

VYrnepon, anaoTpornHele MOAM(UKALWK, PaclpoCTpaHeHHWE B NpHpoie, (pu3nueckne M XMMHYECKHE CBOMcTBa. AncopOums.
KpyroBopot yriaepoana B npupozae. OKCHIBI yriieposia, uX GU3HYecKue U XUMHYECKUE CBOICTBA, ISHCTBIE HA KHUBbIE OPraHH3MBL,
HOJTy4YeHHE M MPUMEHEHHE. DKOJIOTHISCKHe IPOOIEMBI, CBSI3aHHBIE ¢ OKcuIoM yriepona(lV); rumoresa riodanbHOro HOTEIICHUS
KIIMIMaTa; MapHUKOBHIN 3 deKT.

VYronpHas KHCIOTa M €€ COJH, UX (QU3HYECKHE W XMMHYECKHE CBOWCTBA, MOJyYCHUE M NpHMeHeHue. KauecTBeHHas
peakuusi Ha KapOOHaT-HOHBL. lcnosb3oBaHWEe KapOOHATOB B OBITY, MEIWLMHE, MPOMBIIUICHHOCTH H CEIBCKOM
XO3SICTBE.

[lepBoHauanbHBIe MOHATHS 00 OPraHMYECKHMX BEIECTBAX KaK O COSNMHEHMX yriepojaa (MeTaH, 3TaH, STWIICH, alleTHIICH,
9TaHOJ, TIIMIEPHH, YKCyCcHas KUcioTa). X coctaB m xumudeckoe crpoeHue. [oHsTHE 0 OMONIOrHuecKy BayKHBIX BEIIECTBAX:
JKupax, 6eJ'IKaX, yrieBoJax — U UX pOJik B )KU3HHU YC€JIOBCKA.

MaTepI/IaHI)HOG €AMHCTBO OPraHNYCCKUX U HCOPTAHUICCKUX COCHHHCHHﬁ.

Kpemuui, ero ¢usnueckre n XUMHYECKHE CBOMCTBA, MojydeHue U npumeHeHune. CoennHeHust kpeMHusi B npupoge. OOmue
npexnctaBiaeHust 00 okcune kpemHHA(IV) u kpemHHeBOH kucioTe. CHIMKAThl, WX WCIOJB30BaHHE B OBITY, MEIULUHE,
MPOMBIIUICHHOCTH. BaXHelmne CTpouTeNbHbIE MaTepualbl: KepaMHKa, CTEKIO, IEMEHT, OeToH, jkene300eToH. I[Ipobmemsl
6€3011acHOTO MCIIOIB30BAHHS CTPOUTEIBLHBIX MaTEPHAIOBB IOBCETHEBHON JKU3HH.

XUMHYECKUI 3KCHEPHMEHT: H3Yy4eHHE OOpa3lOB HEOPraHWYECKHX BEIIECTB, CBOICTB COJSIHOW KHCIOTBI; MpPOBEICHUE
Ka4yCCTBCHHBIX peaKqu/'I Ha XJIOpUA-UOHBI U Ha6HIO[[eHI/Ie MPU3HAKOB HX MPOTCKAaHHsA; OIIBIThI, OTpa)Xarourue (1)I/I3I/I‘-ICCKI/I6 "
XMMHYECKHEe CBOMCTBA TJIOTEHOB U MX COCIMHEHHUH (BO3MOXKHO MCIIOJIb30BAaHHE BUICOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3aMu
XJIOPUIOB (TAJOTEHUIOB); O3HAKOMIICHHE C 00pa3lamMu cephl U €€ COeTMHEHUSIMH (BO3MOYKHO MCIIOJIB30BAHNE BUAECOMATEPHUAIIOB);
HaOJoieHue nporecca oOYriIMBaHUs caxapa MOJ JCUCTBHEM KOHLEHTPUPOBAHHOW CEPHOW KHUCIOTHI, W3yYEHHE XHMHUUYECKHX
CBOICTB pa30aBIeHHONW CEpHOM KUCIOTHI, NPOBEJICHUE KA4eCTBEHHOI peakiuu Ha Cynb(haT-HOH M HaOJNIOJCHUE NpU3HaKa eé
NPOTEKaHus; 03HAKOMJICHUE ¢ (PU3NYECKHUMHU CBOMCTBaMU azoTa, hochopa u ux

COCIMHEHUH (BO3MOXKHO HCIIOJh30BaHHE BHACOMATEPHAJIOB), OOpaslaMHu a30THBIX M (OchHOpHBIX YIOOpCHHIA; IMOTyUYCHHE,
coOupaHue, paclio3HaBaHNE U U3yUCHHE CBOHCTB aMMHUAaKa; MPOBEICHNE Ka4eCTBEHHBIX PeaKInii Ha MOH aMMOHHA U PocaT-HoH U
U3ydeHWE IPU3HAKOB WX TMPOTCKaHHS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHONH a30THOW KHCJIOTHI C MeEIOplo  (BO3MOXKHO
HCIIOJIE30BaHUE BUICOMATEPUANIOR); H3YICHHE MOJIENICH KPUCTAUTMUSCKUX PEIMETOK anMasa, rpadura, QymiepeHa; 03HaKOMIICHHE
C MPOIIECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOHCTBOM MPOTHUBOra3a; MOJydeHUE, COOMpaHue,
pacro3HaBaHUe M M3YYECHHE CBOWMCTB YIJIEKHCIOTO Ta3a; MPOBEJACHHUE KAaueCTBEHHBIX PEAKIMi Ha KapOOHAT- U CUIUKAT-UOHBI U
W3y4YeHUE TMPU3HAKOB MX IMPOTEKaHUS; O3HAKOMJIEHHE C MPOAYKIMEH CUJIMKATHOW MPOMBIIUIEHHOCTH; pelIeHue
SKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME

«BaxHel1ne HeMeTaUIbl ¥ UX COEUHEHUS).

Merta/ibl H HX COCIMHECHUSA

OO0mas XapaKTepuCTHKa XMMHUYECKHAX 3JCMEHTOB — METAUIOB HA OCHOBAaHHMM WX MoyiokeHHs B Ilepmomudeckoit cucteme
xumuueckux snemeHToB [I. M. MennaeneeBa u crpoeHusi atoMoB. CTpoeHHe MeTajuloB. MeTajindeckasl CBsi3b U METaJIMYecKas
KpUCTaJUTMUECKasi peléTka. DIEKTPOXUMHUECKUNA Psi HAaNpsbKeHUuH MeTtaiioB. duznueckue U XMMHUYECKHE CBOMCTBA METaJUIOB.
OO0mme crmocoObl MOTYYeHUsT MeTaIuIoB. [IOHATHE O KOPPO3HH METAIUIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI X OT KOppo3ud. CIUIaBBI
(cTanp,9yryH, TIOpaTOMHHUN, OpOH3a) U UX MPHUMEHEHHE B OBITY H POMBIIIJICHHOCTH.

lenounsie Meramisl: nojoxkeHue B Ilepuoanueckoil cucreme xumuueckux aneMmeHToB J[. M. MeHneneeBa; cTpoeHre HX
aTOMOB; HaxOXJeHHEe B mpupoje. Puznyeckue U XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpusi mKaimus). OKCHIBI U THAPOKCHUIBI
HaTpus U Kanus. [I[puMeHeHne MEeTOYHBIX METAIIOB U MX COCTUHEHHIM.

IllenoyHo3eMenbHbIE METAJIBI MarHuid M Kadblui: nosioxeHue B Ilepuoguueckoit cucrteme xumuueckux annemeHTos [1. U.
MeHzeneeBa; CTpOCHHE HMX aTOMOB; HaxXOXJeHHE B mpupojae. Du3nueckne W XUMUYECKHUE CBOHCTBA MAarHUsI M KaJbI[HUs.
Baxneiinme coeqHEHUS KaabIHs (OKCHI, THIPOKCH, cOH). JKECTKOCTH BOIBI M CIIOCOOHI €€ yCTpaHeHHS.

Amomunuii: monoxenne B Ilepuomudeckoid cucreMe xumudeckux snemeHToB JI. V. MeHneneeBa; cTpoeHHe aroma;
HaXOXACHUE B mpupojae. OU3NYECKHe W XHUMHYCCKHE CBOWCTBA alOMUHHS. AMQOTEpHBIC CBOWCTBA OKCHIA W THIPOKCHAA
ATIOMUHMUSL.

XKenezo: nonoxenue B [lepuoguueckoit cucremMe xumuueckux snemeHToB JI. M. MeHaeneeBa; cTpoeHre aTOMa; HaXOXJICHUE B
npuponae. dusznueckue U XUMHUYECKHUE cBoicTBa xeneza. Oxcuabl, ruapokcuasl u coiu xkenesa(ll) m sxenesa(Ill), ux cocras,
CBOICTBa U MOJIy4YEHUE.



XUMIYECKUI SKCIEPUMEHT: O3HAKOMIICHHE C 00pa3laMi METaJUIOB ¥ CIUIABOB, MX (PM3MYECKUMH CBOHCTBAMH; H3yUCHHE
Pe3yIbTaTOB KOPPO3MH METAJUIOB (BO3MOKHO HCIIONIB30BAHME BHICOMATEPHANIOB), 0COOCHHOCTEH B3aMMOIEHCTBHS OKCHIA
KaJIBITUsl ¥ HATPHUA C BOAOW (BO3MOXKHO HCIIOJIh30BaHUE BHICOMATEPHAIIOB); UCCIEIOBAHNE CBOMCTB )KECTKOW BOJIBI; MTpoIiecca
TOpEHHs KeJe3a B KUCIopoe (BO3MOYKHO MCIIONB30BaHIE BUICOMATEPHAJIOB); IPU3HAKOB MPOTEKAaHMS KAYECTBEHHBIX PEaKIINit
Ha WOHBI (MAarHus, KaJbIUs, adroMuHUS, TuHKA, kene3a(ll) u xemesa(Ill), mexau(Il)); HabmogeHNe W ONMMCAaHUE MPOIIECCOB
OKpAIlIMBaHUs TUIAMCHH MOHAMH HATPUs, Kalusd U Kaliblus (BO3MOXHO HCIIOJIH30BAHUE BUICOMATCPUANIOB);, HCCIICIOBAHUC
aM(pOTEPHBIX CBOMCTB THIPOKCHIA AalOMUHHMS W THAPOKCHIA I[UHKA; PCEIICHUEC SKCICPUMCHTAIBHBIX 3aJa4 IO TEME
«BaxxHeifme MeTaIbl U UX COCIMHCHIUS.

XuMus ¥ OKpYysKaLas cpeia

HoBble MaTepuanbl U TeXHOJIOTUH. BelecTBa M MaTepHanbl B MOBCEAHEBHOM KMU3HU YelloBeKa. XUMUS U 370poBbe. besomacHoe
UCIIONIb30BaHKUE BELIECTB M XMMHUYECKHX peakuuid B ObITy. IlepBast moMoIp Mpu XMMHUYECKHX OKOTax M OTpaBieHUsX. OCHOBBI
9KOJIOTHYECKOI rpaMOTHOCTH. XHMHYECKOe 3arpsisHEHHE OKpYyKarolleil cpeas! (peiesibHas IOMyCTUMas KOHLEHTPALUs BEeIEeCTB
— ITJK). Ponb XuMu# B pemIeHUMIKOIOTUIECKHUX TIPOOIIEM.

[IpuponHble UCTOYHUKH YTICBOAOPOAOB (YTONb, MPUPOIHBINA Ta3, HE(PTDH), MPOAYKTH HX MepepaboTKH, UX pOJib B OBITY H
HPOMBIIIJICHHOCTH.
XUMHYECKHUil DKCTIEPUMEHT: U3y4eHHe 00pa3Il0B MaTepraioB (CTEKIIO, CIUIaBbl METAJJIOB, OJIUMEPHbIEMATEPHAIIbI).

MexnpeameTHble CBSA3H

Peanmu3zanust MeXNpeqMeTHBIX CBSI3ei NMpH M3YYEHWH XUMHU B 9 Kilacce OCYIIECTBIISETCS 4epe3 HCIOJIb30BaHHE KaK OOLIMX
€CTECTBEHHO-HAYUYHBIX MOHATUHN, TaK U MOHATHH, SBISIOMIMUXCS CUCTEMHBIMU AJISl OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
KA. Peannsanys MeXnpeaqMeTHBIX CBA3EH MPU M3yYCHWH XHUMUH B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHIE KaK OOIIHX
€CTECTBEHHO-HAYUYHBIX MOHATUH, TaK M NOHATHH, SABIAIOIUXCS CHCTEMHBIMH JUIl OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOIO
LUKIIA.

OOmue ecTeCTBEHHO-Hay4HbIC MOHSTHA: Hay4HBIH (DakT, THUIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHHTE3, KilacCH(pHUKaLus,
MEePHONYHOCTh, HAOJIOZCHUE, DKCIIEPUMEHT, MOJCIMPOBAaHHE, M3MEPEHHE, MOJEIb, SBJICHUE, NMapHUKOBBIH 3 QeKT,
TEXHOJIOTHI, MaTepHaJIbL.

dusuka: MaTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUI, U30TOMBl, PaJHOAKTUBHOCTh, MOJIEKYJIA, FNEKTPHUCCKHUH
3apsil, POBOJHHUKH, MOJTYIPOBOIHUKH, THIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIlECTBa,
ras, pacTBOp, paCTBOPHUMOCTh, KpUCTAJUINYECKas PeIIETKa, CIUIaBbl, (PU3NUECKHE BEIMYMHbI, €IUHULBI N3MEPEHHs, KOCMUYECKOe
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHILE.

Buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCHCTEMA, MUHEPATbHBIE YAOOPEHHs, MHKPOA3JIEMEHTHI, MAKPOAJIEMEHTEI,
MUTATENbHBIE BEILECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIBI, MOIE3HBIC HCKOTAEMBbIE, TOIIIMBO,BOIHBIC PECYPCHI.

IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

I/IsyquHe XxuMuud B 9 Kiacce HanpasJICHO Ha AOCTHUIKCHHC O6y‘1aIOHII/IMI/IC$I JIMYHOCTHBIX, METANPEAMETHBIX U NPECIAMETHBIX
PE3yJIbTaTOB OCBOCHUS y‘IC6HOFO npeameTa.

JJMIHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yabTaTbl OCBOCHUSA IMPOTIrpaMMbl OCHOBHOI'O 06H.[€F0 O6p330BaHI/I$I JOCTUTAOTCA B XOJ€ 06y‘16HI/I$[ XUMHHU B
CIANUHCTBE y‘I66HOI>‘I U BOCIHUTATSIbHOU JACATEIBbHOCTHU OpFaHI/ISaHI/II/I B COOTBCTCTBUU C TpaAWMIHNOHHBIMHU pOCCHﬁCKHMH
COLUOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, IPUHATHIMHA B O6H.IGCTBG npaBujiaMd U HOpMaMHM NOBCACHHUSA U
CHOCO6CTByIOT nponeccaM CaMOIIO3HaHUA, CaMOPA3BUTHAN COUATIN3alIuN 06yqa}on_u/1xcsl.

JIngaHOCTHBIE PE3YIbTATBI OTPAKAIOT C(bOpMHpOBaHHOCTL, B TOM YHCJIC B HaCTH:

Hanl/IOTl/I'-leCKOI‘O BOCIITMTAHUA

1) [IEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTypHOMY, HCTOPHYECKOMY M HAyYHOMY HACIICAMIO, TOHMMaHUI
3HAYeHUS XUMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIAJAEeTh JOCTOBEPHOM HHMOpMarmer o
MepPENIOBBIX JOCTH)KEHHUSAX M OTKPBITHSAX MHPOBOW M OTEYECTBEHHOM XWUMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa 1 00IIeCTBa;

Fpamancxoro BOCIIUTAHUSA

2) MPEJCTABICHUS O COIUAIBHBIX HOPMAaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIIEI0BATEIHCKOM, TBOPUECKON U IPYTUX BUAAX JACSATEILHOCTH, TOTOBHOCTH
K Pa3sHOOOpa3HON COBMECTHOW NEATEIHHOCTH TPH BBINOJHEHUHM YYeOHBIX, MMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
JKCIIEPUMEHTOB, CO3JaHUHN y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHWIO W B3aUMOIIOMOINM B TPOIECCEe ITOW y4eOHOM
JIESTEIbHOCTH; TOTOBHOCTH OIIGHWBATh CBOE TOBEIEHHUE M TOCTYNKU CBOMX TOBAPHIIEH C MO3WUIIMU HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHIA MOCTYIKOB;

Hem—mcru HAYYHOTO MO3HAHUS

3) MEPOBO33pEHUECKUX MpPEICTABICHHIT O BEIIECTBE M XMMUYECKOH PEAKINH, COOTBETCTBYIONMX COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M COCTABISIOMIMX OCHOBY JUIsI NMOHMMAaHHSA CYIIHOCTH HAyYHOH KapTHHBI MHpA; TNPEICTaBICHUHA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA TPUPOIBI, BBAUMOCBA34X YCJIOBEKA C HpHpOHHOﬁ cpezloﬁ, 0 POJIM XUMHUHU B ITO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

4) MO3HABATENIFHBIX MOTHBOB, HAIpaBICHHBIX HA IIOJy4YCHHE HOBBIX 3HAHWH 1O XHMHH, HEOOXOOMMBIX U OOBSICHEHUS
HAOJFOIaEMBIX MIPOIICCCOB U SBJICHUM;



5) nosnaBaTenbHO#, MHMOPMAIMOHHOH M YHTATENHCKOH KYJIHTYphI, B TOM UHCIIE HABHIKOB CAMOCTOATENBHOH PaBoThI C
yueOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOIL, TOCTYMHBIMHA TEXHUUECKUMHUCPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYeHWI0O W TO3HAHWIO, JFOO03HATEIHHOCTH, TOTOBHOCTH M  CIIOCOOHOCTH K
camM000pa30BaHuI0, IPOCKTHOM U MCCICIOBATENBCKON ESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH
U YPOBHS 00YYCHUS B JabHEHIIICM;

@opMHPOBaHUS KYJIbTYPbI 310POBbS

7) 0co3HaHHS IEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370POBBIi 00pa3 KU3HH,
OCO3HAHWA MOCIEACTBUN M HENIPUATHS BPEAHBIX NPUBEIYEK (YHOTPEOICHHs aIKOroJisi, HAPKOTHKOB, KypEHHs ), HEOOXOAUMOCTH
COOIOICHAS TIPAaBUII OE30MTACHOCTH MIPU OOpAIIeHNH CXUMHYECKIMHI BEIIECTBAMH B OBITY M PEabHOM KU3HH;

TpynoBoro BoCIUTAHUS
8) mnTepeca K mpakTHUECKOMY H3ydeHHIO MpOdeccHii i Tpy/Ia pa3IuyHOTO PO, yBaXKEHHE K TPYIY U

pe3yspTaTaM TPYIOBOH AEATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHNUS IPEIMETHBIX 3HAHUH 110 XMUMHH,0CO3HAHHOTO BEIOOpa
MHIUBHIYaJIbHON TPAaeKTOPHM NPOJOIDKEHUS] 00pa3oBaHMA C Y4YETOM JMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW; yCHENUIHON MPO(eCCHOHANBHOM NESATENBHOCTH U Pa3BUTHA HEOOXOANMBIX YMEHHH;
TOTOBHOCTB aJJallTHPOBATHCA B MPO(ECCHOHATBHON CpEE;

IKOJOTHIECKOT0 BOCIIHTAHUS

9) skomoruuecku 1enecoo6pa3sHOro OTHOIIEHHS K TPUPOJE KaK HCTOUHMKY SKH3HM HAa 3eMile, OCHOBE eé CYIIECTBOBAHHS,
NOHMMAaHHMs IIEHHOCTH 3JI0POBOTO M 0e30MacHOro odpasa >KM3HH, OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY (PU3NUECKOMY M
MICHXWYECKOMY 3/I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIOJICHHMS NPaBMJI OE30MacHOr0 MOBEAEHHS HpH paboTe ¢ BemlecTBaMH, a
TaKXKe B CUTyallUsAX, yTPOKAIOLINX 340POBBION JKU3HU JIIOJEH;

10) crnoco6HOCTH NPUMEHATH 3HAHMS, TOJTydacMble NP M3YYEHHH XHMHH, [UIs PElICHHs 3a]ad, CBS3AHHBIX C OKpYKaromleit
NPUPOTHOM CPEIOi, TIOBBIILICHHST YPOBHSI DKOJIOTUUECKON KYJIBTYPhI, 0CO3HAHHS INI00AIbHOTO XapaKTepa 9KOJOTHYEeCKUX MpodieM
U IyTel UX peIieHus! IOCPEeICTBOM METOI0B XHUMHUU;

11) sKkonoruueckoro MBIIITEHHS, YMEHHS DPYKOBOJACTBOBATHCS WM B TO3HABATENBHOH, KOMMYHMKATHBHOW H COIHMANBHOM
MpPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B coctaBe METAINPCAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC IJIA q)OpMI/IpOBaHI/I}I MUPOBO33PCHUA 06meHaquLIe IIOHATUA
(BaKOH, TCOpUs, MPUHIUII, THIIOTEC3a, q)aKT, CHUCTEMa, MNPOLCCC, DKCIICPUMCHT U ,Hp.), KOTOPLBIC HCIOJb3YHOTCA B €CTCCTBCHHO-
Hay4YHBIX y‘le6HLIX npeaMeTax 1 Mo3BOJIAAIOT Ha OCHOBC 3HAHUH U3 3THX npeaAMETOB (l)OpMI/IPOBaTL IpeaACTaBICHUC O HeJ’IOCTHOﬁ
Hay‘IHOﬁ KapTHHC MHUpa, 1 YHUBCPCAJIbHbIC y‘{e6HBIe HCﬁCTBHﬂ (HO3HaBaT€J’IbHLIe, KOMMYHUKAaTHUBHBIC, perHﬂTI/IBHLIe), KOTOpPbIC
00ecreunBaroT (1)0pMI/Ip0BaHI/Ie TOTOBHOCTH K CaMOCTOATCIIbHOMY INIAHUPOBAHNIO U OCYIIICCTBJICHUIO y‘I€6HOI>‘I ACATCIBbHOCTH.

MeTar{peuMeTHHe Ppe3ybTaTbl OCBOCHUA O6pa30BaT€J'IbHOI>i MIporpaMMhbl IO XMMHHU OTPAXKAKOT OBJIAACHUC YHHBEPCAJIbHBIMU
MMO3HaBaTCJIIbHBIMHA ﬂeﬁCTBHﬂMH, B TOM YHCJIC:

ba30BbIMH JJOrHYeCKMMHU AeHCTBUSIMHA

1) YMEHUEM HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOTO MBIINUJICHUSA HOPpU OCBOCHHHU 3HAHMI: PACKpbIBATh CMBICIT XUMHUYCCKUX
IMOHATHI (BBIZ[eJ'IS[Tb HX XAPAKTCPHBIC INMPU3HAKH, YCTAHABJIIMBATH B3dUMOCBA3b C APYIMMU HOHSITI/ISIMI/I), HCIIOJIB30BAaTh ITOHATHUA
JUISL 00BsCHEHUS OTACJIBHBIX q)aKTOB u HBHCHHﬁ; BI)I6I/IpaTI) OCHOBAHUA U KPpUTEPUHN JIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHYCCKUX BCUHICCTB U
XUMHWYCCKUX peaKHHﬁ; yCTaHaBJIMBaTb MPUYHUHHO- CJICJACTBCHHBIC CBA3HU MEXKIY 00beKTaMM N3Yy4YCHUA, CTPOUTH JIOTHYCCKHE
pacCyXKacHus (I/IHI[yKTI/IBHLIe, JACOTYKTHUBHBIC, 10 aHaJ'IOFI/II/I); JCJIaTh BBIBOAbBI U 3aKIIIOUCHUA,

2) yMeHUMeM TIpUMEHSATh B TIpOLlecce MO3HAHMSA TMOHATHS (NPEMETHbIE M MeTanpeaMETHbIE), CHMBOIMYECKHE (3HAKOBBIE)
MOJIETIH, HCIIOJIb3yeMble B XHMHH, IPE0oOpa3OBHIBATH LIMPOKO INPHUMEHSEMble B XUMHU MOJEIbHBIE IPEACTaBICHUS —
XMMHUYECKHH 3HaK (CHMBOJI 3JIEMEHTa), XUMHYecKasi GopMyia U ypaBHEHHE XUMHUYECKOH PEaKIMyu — IPHU PEIICHHH y4eOHO-
TIO3HABATENIFHBIX 33]a4; ¢ y4ETOM 3THX MOJENbHBIX IPEJICTABICHUH BBISBISTH W XapaKTepU30BaTh CYIIECTBEHHBIC IPH3HAKU
U3y94aeMbIX OOBEKTOB
— XHMHYECKHX BEIIECTB M XMMHYECKHX PEAKLM; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHYMHHO- CIIEJICTBEHHBIC CBS3H U
MPOTHBOPEYHS B H3YyYaeMBIX IIPOLECCaX W SABICHMAX; MpeJlaraTh KPUTEPHHM IS BBIIBICHHS AITHX 3aKOHOMEpHOCTEH u
MIPOTHBOPEYHA; CAMOCTOSITENIFHO BBIOMPATh CIOCO0 pemeHus y4deOHOMW 3amadn (CpaBHHBAaTh HECKOJBKO BapHaHTOB DPELICHHS,
BBIOMpAaTh HanboIIee OAXOIAIINI ¢ yIETOM CAMOCTOSTETIHHO BBIZCIICHHBIX KPUTEPHER);

ba3oBbIMH HcCiI€10BATEILCKUMH A€iiCTBUSIMH

3) yMeHHMeM MCTIONB30BaTh MOCTABJIEHHBIE BOTIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMSA, 4 TAKKE B KAYECTBE OCHOBBI IS
(hopMUpPOBaHKS THIIOTE3HI IO IPOBEPKE MTPABUIHLHOCTH BHICKA3BIBAEMBIX CYIKICHHIA;

4) nproGpeTerne OMBITA MO TUIAHMUPOBAHHIO, OPTAHM3AIMH 1 TIPOBEIEHHIO YIEHHYECKHX IKCIIEPHMMEHTOB: yMEHHe HaGMoIaTh
3a XOJIOM IIPOIIECCa, CAMOCTOSITENBHO IIPOrHO3UPOBATh €T0 Pe3yibTar, (PopMynnpoBaTh 000OIIEHNS U BBIBOABI IO PE3yIbTaTaM
HPOBEAEHHOTO OIIBITa, UCCIIE0BAHNUS, COCTABISTH OTUET O MPOJICNAHHON padoTe;

Padoroii c unpopmanuei

5) YMEHHEM BHIOMpAaTh, aHATU3UPOBATh M MHTEPIPETHPOBATh MH(DOPMANNIO PA3IMYHBIX BHAOB U (POpM IpeIcTaBIeHuUS,
MOJy9aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJIAPHAS JHTEpaTypa XUMHUECKOTO COACPKaHHs, CIPaBOYHBIE TTOCOOUS,
pecypcsl lHTEpHETA); KPUTHYIECKH OIIEHUBATH ITPOTHBOPEUHBYIO M HEJOCTOBEPHYIO HH(OPMAITHIO;

6) yMenHem mpuMeHATH Pa3IHUHbIE METOMIBI M 3AIIPOCHI TIPH TIOUCKE U 0TGOpe HH(OPMAIIHH U COOTBETCTBYIOIINX IaHHBIX,
HEOOXOANMBIX /ISl BBINOJIHEHUs y4eOHBIX U T03HABATEIbHBIX 33124 ONpe- ACIEHHOTO TUIIa; NPHOOpPETEHNE ONbITa B 00IacTH
UCTIONB30BaHNUs HMH(GOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIIAJIEHHE KYJIbTYpOil aKTHBHOTO HCIOJIB30BAHUS



Pa3IMYHBIX IOWCKOBBIX CHCTEM; CaMOCTOSTEIBHO BBIOMpATh ONTHMAIbHYIO (OPMY IPEACTABICHUS HHOOPMALUK |
WILTIOCTPUPOBATh peIllacMble 3afadd HECIOKHBIMH CXEMaMH, AWarpaMMaMid, APYyruMdA (opMamMu Tpapukd H WX
KOMOWHALUSIMH,;

7) YMEHHEM HKCIOJIb30BaTh W aHAIM3MPOBATH B IPOILECCE YUCOHOW M HCCICIOBATEIBCKON IEATEABHOCTH HHGOPMALIUIO O
BJIMSIHAU MPOMBIIUICHHOCTH, CEJILCKOT'0 XO35HCTBA U TPAHCIIOPTA HA COCTOSTHHE OKPY KAIOLICH PUPOIHOM CPEIbl;

YHnBepca.m,m,an KOMMYHUKAaTUBHBIMU I[eﬁCTBI/IﬂMI/I

8) ymennem 3anaBath Bompockl (B XOJ€ JMAora M/WIH QUCKYCCHHM) TI0 CYIIECTBY 06CYXKIaeMoil TeMbl, hOpMYIHPOBATh
CBOM IPEJIOKEHHUSI OTHOCHTEJILHO BBITIOJIHEHUS TPEJIOKEHHOH 3a1a4i;

9) npuoGpeTenne ONMBITA MPE3EHTAIMH PE3YJIHTATOB BHITIONHEHHS XMMHYECKOTO JKCIIEPHMEHTa (1aGOpaTOpHOTO OIbITA,
nmabopaTOpPHOH PabOTHI IO HCCIIEIOBAHUIO CBOICTB BEIIECTB, yIEOHOTO IIPOEKTA);

10) 3amnTEpecOBaHHOCTS B COBMECTHOH CO CBEPCTHHKAMH IIO3HABATEIBHON M MCCIENOBATENBCKOMN JEATENHOCTH TP
pelIeHNH BO3HHUKAIOUIMX TPOOJeM Ha OCHOBE y4éra OOLIMX HMHTEPECOB M COIJIACOBaHMA MO3MIMH (00CykaeHHs, oOMeH
MHEHUSIMH, «MO3TOBBIE LITYpMBI», KOOpPIMHAIWS COBMECTHBIX JICHCTBHH, ONpeJelieHHe KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH PaboTHI U 1Ip.);

YHnBepca.m,m,an PeryJisTUBHbIMHA HeﬁCTBHﬂMH

11) ymenmeM caMOCTOSTENBHO ONpENENsTh LENH AEATEILHOCTH, ILIAHHPOBATh, OCYIIECTBIIATh, KOHTPOJHPOBATH M IIPH
HEOOXOMMOCTH KOPPEKTHPOBATh CBOIO JEATENHLHOCTh, BBHIOMpATh Haubosee >(PQEKTUBHBIE CHOCOOBI pEIIeHUS YYEOHBIX H
MO3HABATENFHBIX 3a/lad, CaMOCTOSTENIFHO COCTAaBIATh MM KOPPEKTUPOBATh MPEATOKECHHBIH alroOpuT™M JEWCTBHH IIpH
BBITIOJTHEHUN 3aJaHMi C Y4ETOM ITOJMy4eHHsS HOBBIX 3HaHUI 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX W PEAKIMAX; OLCHHUBATH
COOTBETCTBHE TOJIyYEHHOTOPE3yIbTaTa 3asBICHHON IIETIH;

12) YMCEHHUECM HCIIOJb30BATh U AHAJIU3UPOBATH KOHTCKCTHBI, IpEAJIaracMbIC B YCIIOBUN 33,[[3HPII>1.

IPEJMETHBIE PE3YJIbTATHI

B cocraBe nmpenMeTHBIX pe3ylbTaToOB [0 OCBOSCHUIO 0043aTENbHOIO COAEPKAHUS, YCTAHOBICHHOTO IaHHOH NMPUMEpHOH pabouei
MPOTPaMMOM, BBIJEISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyYHBIC 3HAHHS, YMEHHUS M CHOCOOBI AEHCTBHH, crienmpuyueckue s
npeaMEeTHON obmacTn «XUMHs», BHIBI ACATCIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, IPEoOpa3oBaHUIO U
NPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX HHOBBIX CUTYaLUSX.

ITpeaMeTHBIE pe3yIbTaThl NPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCS CIEAYIOINX yMEHHH:

1) PACKpbi8ams CMblCI OCHOBHBIX XUMHUYECKUX TOHSATHH: XUMHUYECKUI 3JEMEHT, aTOM, MOJEKyJa, UOH, KaTHOH, aHHOH,
MPOCTOE BEWIECTBO, CI0XKHOE BELIECTBO, BAICHTHOCTH, 3IEKTPOOTPULATENBHOCTD, CTENEHb OKHCIECHHSA, XUMHUYECKas peaKiys,
XUMHUYECKas CBA3b, TEIUIOBOW S(QEKT peakuud, MONb, MOJSPHBIH 0O0BEM, PAacTBOp; 3JIEKTPOIHTHI, HEIIEKTPOIUTHI,
JNIEKTPOIUTHYECCKAS IWMCCOLMAINSA, pEaKIWHd HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTuMmble H
HeoOpaTHMbIE pEaKLUH, OKHCIWTEIbHO- BOCCTAHOBUTENBHBIC pPEAKIMH, OKHCINTEIb, BOCCTAHOBHTENb, OKHCICHHE U
BOCCTAaHOBJICHHE, aJUIOTPOINHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAs, MOHHAsS, METAIIIMYECKas), KpUCTAITMYECKas
peméTka, KOppo3HWsl METaIOB, CIUIaBBl; CKOPOCTh XHMHYECKOM peakmuu, MpeaeiabHo pomyctuMas koHueHTparus (I1JIK)
BELIECTBA;

2) UNTIOCPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATHH (CM. I. 1) M NPUMEHATH 3THU HOHSATHA IPH ONHCAHUH
BEIIECTB U UX NPEBPALCHHUI;

3) UCNONIb306aNb XUMUIECKYIO CUMBOJIMKY JUISI COCTABICHHS ()OPMYJI BELIECTB U YPAaBHEHUH XUMHUECKHX PEaKIIHii;

4) onpedensimy BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHYECKHX OJJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa;
MPUHAJIEKHOCTh BEIECTB K ONpPEeIEHHOMY KJIacCy COAMHEHUH 1o GopMysiam; BHJl XMMHUYECKO# CBs3W (KOBaJICHTHAs, HOHHAsI,
MeTaJUIN4ecKasi) B HEOPIraHWYECKUX COEAMHEHMAX; 3apsA] HOHA 10 XUMHUYECKOU popMyie; XapakTep Cpedbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COSAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;

5) packpwvisams cmuica Ilepuoguueckoro 3akona JI. Y. MeHgeneeBa W I€MOHCTPUpPOBATh €r0 MOHUMAaHHE: ONMCHIBATH U
XapakTepu3oBaTh Tabnmmunyo ¢opMmy Ilepronnueckoil cHUCTEMBl XMMHYECKHX 3JIEMEHTOB: pas3iM4aTh IOHATHSA «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpynmna)», Mansie 1 60bIINe IEPUO/Ibl; COOTHOCHTH 0003HAUEHHS, KOTOPBIE
UMEIOTCS B MEPUOTUYECKON Tabiwie, ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB H
3apsa sapa, olImee YUCIO AJIEKTPOHOB M PACHpEeNICHHE MX 10 3JIEKTPOHHBIM CJ0SIM); OOBSCHATH OOIIHEe 3aKOHOMEPHOCTH B
W3MEHEHNN CBOWCTB 3JIEMEHTOB M MIX COCAMHEHHH B Ipenieiax MajbIX MEePHOAOB M TJABHBIX MOATPYMII C YIETOM CTPOSHHS HX
aTOMOB,

6) Kaaccuguyuposams XUMHIECKAE JIEMEHTHI; HEOPTaHWIECKHUE BEIIECTBA; XUMUYECKHE PEaKnnH (TI0 YUCITy M COCTaBYy
YUYacTBYIOUIMX B PEaKIMHU BEIIECTB, 10 TEINIOBOMY 3P ]EKTy, 110 N3MEHEHHIO CTENICHEH OKNCIICHNS! XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuszosams (onuchBaTH) OOIME M CcremMMUYECKHEe XHMHYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB,
MOATBEP:K/1asi OMMCAaHNE MPIMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHNH COOTBETCTBYIOMINX XUMHUECKUX PEAKINi;

8) cocmaeasims ypaBHEHUS SJIEKTPOJIMTUYECKONW IUCCOLMALIMM KHUCIOT, LIEN0YE M COJeil; MOJHbIE U COKpAIlEHHbIE
YpaBHEHHS pEaKIWii HOHHOTO OOMEHA; YpaBHEHHS PEaKkIHi, IMOATBEP)KAAMONINX CYIIECTBOBAHME T'€HETHYECKOW CBS3U
MEX]y BEIECTBAMU Pa3IUUHBIX KJIACCOB;

9) packpvieams cywHocmb OKHMCITHTENTHHO-BOCCTAHOBUTEIBHBIX PEAKIMH TIOCPEICTBOM COCTABJIEHHS JIEKTPOHHOTO
OayaHca 3THUX peaKIni;

10) NPOSHO3UPOBAMsb CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS; BO3MOXKHOCTH INPOTEKAHHS XUMHUYECKHX
MPEBPALCHUN B PAa3IHMYHBIX YCIOBHSAX;

11) 6bI4UCIAMG OTHOCHTENBHYIO MOJEKYIIDHYI0O M MOJSPHYIO MacChl BEIIECTB; MAacCOBYIO [OIK0 XHUMHYECKOTIO
JJeMeHTa 10 (DOpMyJie COEAMHEHHWS; MAacCOBYIO JIOJII0 BELIECTBA B PACTBOPE; MPOBOJMTH PAacU€Thl MO YPaBHEHUIO
XUMHYECKON peaKIiiy;



12) credosams mpaBmiaM NONB30BaHMA XMMHYECKOH MOCYJOH M 1TaGOpaTopHBIM 0GOpY/IOBAHHEM, a TaKkKe IpPaBHIAM
oOpamieHns ¢ BEIIeCTBaMH B COOTBETCTBHH C HHCTPYKIIMAMH 110 BBITIOTHEHHUIO JIAOOPaTOPHBIX

XUMHUYECKHX OIBITOB IO TOJYISHUIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (aMMHaKa U YTJIEKHCIIOTO Ta3a);

13) nposooums peaximm, moATBEpKIAIONINE KAYECTBEHHBINH COCTAB PA3MYHBIX BENIECTB: PACTIO3HABATH OMBITHBIM IMYTEM
XIJIOpUA-, OpOMUA-, HOIH -, KapOoHAaT-, pochaT-, CHIHKAT-, CyIb(haT-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS W NOHBI M3Y9YCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaxX HEOPraHWYECKUXBEIECTB;

14) npumensimo OcHOBHBIC ONEpALMM MBICTHTEIBHON NEATENHOCTH — AaHAIM3 M CHHTE3, CpaBHEHHE, 0OOOIIeHHE,
CHCTEeMaTH3aIUI0, BEISIBICHUE PUYNHHO-CIIEACTBEHHBIX CBSI3el — JUISl M3YYECHHUSI CBOWCTB BEIECTB M XMMHUYECKUX PEaKLHi;
€CTECTBEHHO-HAy4YHbIC METOXBl IIO3HAHHWS — HAOJIOJCHHE, HM3MEpEHHE, MOJCIHPOBAHNE, OSKCIICPUMEHT (peaybHBIH H
MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHue KosnyecTBo yacos Hara Buael gesiTeJIbHOCTH Buasl, DJ1eKTPOHHBbIE (uudpossbie)
n/ | pa3aesioB " TeM H3y4eH OPMBI o0pa3oBaTebHBbIE peCypChI
pasi BCer' | KOHTPOJIb | MpaKTHYeC y (bop P pecyp
n | mporpamMmsI us KOHTPOJIA
0 HbIe KHe
padoThl padoThl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKINU
1.1 | lloBTOpEHUE u 5 0 5 XapakTepu3oBaTh ~ XMMHYECKHE  DJIEMEHTHI| Y CTHBII https://www.sites.google.com/site/himula
yray6Jjienue 3HaHUH MEePBBIX TPEX MEPHOOB, KAUA M KaJIbLIHA 0| OIPOC; com/TyIaBHas- CTpaHUIA
OCHOBHBIX pa3JeJioB HX nonoxkeHuto B Ilepuonnyeckont cucteme J1.
Kypca 8 kiacca . Menpneneena;
1.2 | OcuoBHbIE 4 1 3 PackpbIBaTh CMBICIT M3y4aeMBIX MOHATHH u | [TuCbMeH https://www.sites.google.com/site/himula
3aKOHOMEPHOCTH MPUMEHSATh 3TH TOHATHSA TPH ONHMCAHWM | HBIH com/TJIaBHasA- CTPaHULIA
XHMHYEeCKUX CBOIICTB BEIIECTB M UX NPEBPAIICHNN; KOHTPOJIb
peaxkuui ;
1.3 | DaexTposauTnyeckas 8 1 7 PackpbiBaTh CMBICT HW3y4daeMbIX mMOHATHH, a Tectuposanue| https://www.sites.google.com/site/himula
Aucconranms. TaKKe CMBICH TEOPUH DBIEKTPOIUTUUECKOH| ; com/riaBHasI- CTpaHULA
XuMHYecKHe peakuu B JUCCOLNALINN;
pacTBopax
Utoro no pazneny 17
Pa3gen 2. HemeTasIbI M X COeAMHEHUS
2.1 | O6mas 4 0 4 O0bsicusaTh  o0mme  3akoHomepHoctn B[ Camoonienka | https://www.sites.google.com/site/himula
XapaKkTepHCTHKA U3MEHEHWH CBOMCTB HEMETaUIOB M HUX| C com/TiaBHasg- CTpaHUIA
XHMHYECKHX COeIMHEHUN B Ipeienax MaiblX MEepHOJOB H| MCIIOIH30Ba
3JIEMEHTOB VIIA- riaaBHbIX noArpynn Ilepuoanueckoil cucTeMbl| HUEM
rpynnsl. I'asorensl XUMHYECKHX 3JEMEHTOB ¢ y4€ToM cTpoeHUs| «OLeHOYH
WX aTOMOB; oro
JINCTaY;
2.2 | Oomas 5 1 4 OOBscHATE O00mme 3akoHOMepHOCTH B | [Incbmen https://www.sites.google.com/site/himula
XapaKTepHCTHKA HU3MEHEHHUH CBOMCTBAJIeMEHTOB VIA-Tpynnbl | HbI com/TJIaBHasI- CTpaHULA
XHMHYECKUX U WX COCAMHEHHMH C y4ETOM CTPOCHHUS UX | KOHTPOJIb
3JIEMEHTOB VIA- aTOMOB; ;
rpynnsl. Cepa u eé
coeIMHEeHUA
2.3 | Oomas 7 1 6 OO0bsicHATH  0o0mme  3akoHoMepHocTH Bl KoHTposb https://www.sites.google.com/site/himula
XapaKTepHCTHKA W3MEHEHHMH CBOICTB 3JIEMEHTOB VA-TpymIibl ¥| Has com/TJIaBHasI- CTpaHULA
XHMHYECKHX WX COeIMHEHNH ¢ y4ETOM CTPOCHHS MX aTOMOB;| paboTa;
3JIEMEHTOB VA-
rpynmnbl. A3oT,
dochop U ux
coeJUHeHHUs!
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2.4 | Oomas 8 1 7 OOmwsicuaTy  o0mme 3akoHoMepHOcTH B | TectupoBanwme| https://www.sites.google.com/site/himula
XapaKTepUCTUKA HW3MEHEHHH CBOUCTBeMeHTOB [VA-rpynmsl | ; com/ryiaBHas- CTpaHUIIA
XUMHYECKHX U WX COCAMHCHHI C y46TOM CTPOCHHUS HUX
3JIEMEHTOB IVA- aTOMOB,;
rpynmnsl.
Yraepon "
KpeMHHIi H HX
coeHHEeHHUsI
Htoro no pazneny 24
Pazgen 3. MeTaJibl 1 UX COeANHEHHUS
3.1| O6umme cBoiicTBal 4 0 4 PackpbIBaTh CMBICIT M3y4YaeMbIX NOHATHH M | YCTHBII https://www.sites.google.com/site/himula
METAaJJIOB MPUMEHATh O3TH TMOHSATHS TNPH OMHUCAHHUU | OTIPOC; com/TaBHasi- CTpaHUIIA
CBOICTB BEUIECTB U UX NPEBPalICHHUI];
3.2 | Baxkueiimmue 16 (1 15 OOBsiCHATh OO0mue 3aKOHOMEpPHOCTH B | 3ader; https://www.sites.google.com/site/himula
MeTaJbl H  HX HW3MCHEHHH CBOICTB 3JICMEHTOB-METAJJIOB B com/rJaBHas- CTpaHUIIA
COeIMHEeHUSA rpynnax HM HMX COEIUHEHUM C yuy€Tom
CTPOCHUS HX aTOMOB;
Hroro mo pasumeny: 20
Paznen 4. Xumusi U OKpyxam0mas cpeaa
4.1| BemecTBa M MaTepuaisbi | 3 1 2 XapakTepu3oBaTh pOJIb XHMHUHU B pa3nudHbX | KoHTpONH https://www.sites.google.com/site/himula
B JKM3HH YeJIOBeKa chepax JIeITEIBHOCTH JIIOJCH, OCHOBHBIC | Has com/rJiaBHas- CTpaHUIIA
BEIIECTBA M MaTepHalibl, MPUMEHsAEMbIe B | pabora;
JKU3HU COBPEMEHHOTrO uesnoBeka; OObICHSITH
YCIIOBHS 6e30macHoTo HCTIOJIE30BaHUSI
BEIIECTB U XMMHUICCKHIX PEakinii B OBITY;
HWroro mo pazaeny: 3
PesepBHOE Bpems 4
OBILIEE  KOJIMYECTBO |68 |7 57

YACOB IIOITPOIT'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

KoauuecTBo yacoB

BCEro

KOHTPOJIbHBIE
padoThI

NMpaKTHYeCKHe
padoThI

Jlara
H3y4YeHHust

Buabl,

¢opmbl
KOHTPOJIst

Knaccudukammss ©  HOMEHKIATypa
HEOPTaHMYECKUX BEILIECTB
(MeXayHapoHAs ¥ TPUBHAIIEHAS)

Ilepuonuueckuit 3aKOH.
Ilepuoauueckas cucTteMa
XUMHYECKHX IEMEHTOB

. W. Mengeneesa. CrpoeHue
aTOMOB

3aKOHOMEPHOCTH B U3MEHEHU!U
CBOMCTB ~ XUMHUYECKHX  DJIEMEHTOB
HEepBBIX ~ TPEX  INEPHOJOB,  Kajws,
KUIbIUsI W WX  COCOUMHEHHH B
COOTBETCTBHM C  IIOJIOKEGHHEM B
MIEPHOINYECKON CHCTEME U CTPOCHUEM
aTOMOB

XHUMHUYECKHe CBOICTBa BEILIECTB,
OTHOCSIILIUXCSL K Pa3jIMYHBIM KiaccaM
HEOPraHMYECKUX  COECOUHEHMM, HUX
TCHETHYCCKas CBSI3h

CrpoeHre BEIECTBAa: BHIBl XUMUYECKOU
cBs3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTb CBOMCTB BeELIECTBAa OT THIA
KPUCTAJIIMYECKON peMIETKU

Kitaccudukanms XuMHYECKUX peakLuid Mo
pa3NMyHBIM Npu3HakaM (10 YHCIy W
COCTaBy  YYaCTBYIOIIMX B  PEaKIHU
BEIIECTB, MO TerioBoMy dddexty, 1o
M3MEHEHHIO cTerneHen OKHCIICHUS
XMUMHUYECKHX 3JIEMEHTOB, 110 00pPaTUMOCTH,
MO YYacTHIO KaTauu3aropa). OJK30- H
9H/IOTEPMHYECKHE peakuum,
TEPMOXUMHYECKNE YPaBHEHUS

IlonsiTvE 0  CKOpOCTH ~ XHMHUYECKOU
peakiun. IloHSATHE O TOMOTEHHBIX H
reTepOreHHBIX peaKuusx. DakTopHI,
BIUSIONINE HA CKOPOCTh XHUMHUYECKOU
peakuuu

[Tonstne 06 0OpaTUMBIX U HEOOPATUMBIX
XMUMHUYECKHX  peakuusx. IloHsatue o
XHUMHUYECKOMPABHOBECHH

@akTopbl, BIUAIOIIUME HA  CMELICHUE
XUMUYECKOI'0 PAaBHOBECHS

10.

Mexanusm OKHUCIIUTENIBHO-
BOCCTAHOBUTEIbHBIX peaxui
(37eKTpOHHBI  OalaHC ~ OKHCIIMTENIHHO-
BOCCTaHOBUTEIHHOMPEAKIINH)

11.

Teopus 3MEKTPOIUTHUECKON TUCCOLUALIUH.
DNEeKTpOJUTHl U HE  DJIEKTPOJUTHIL.
Karwnonsr, AHHMOHBI. MexaHusm
JIUCCOLIMAIlMM  BEUIECTB C Pa3IMYHBIMU
BUJIAMU XUMHUUYECKOH CBSA3K

12.

Crenenp  jaucconmanuu. CHIBHBIE U
cia0ble AJICKTPOITMTHI




13.

Peakimn wnOHHOTO OOMEHa, YCIOBUS HX
nportekaHus. IoHHbIE ypaBHEHUS peakiui

14.

XuMHUeCKUue CBONCTBA KHCIOT B CBETE
NPE/ICTABICHUI 00 3IIEKTPOIUTHYECKOM
JIVICCOIMAINHA

15.

XHUMHUYECKHEe CBOMCTBA OCHOBaHUI B
CBETE TIpeCTaBICHUN 00
3JIEKTPOIUTUYECKON UCCOMALAN

16.

XUMHAYECKUE CBOWCTBA COJEM B CBETE
MPEICTABICHAN 00 AIIEKTPOIUTHISCKON
JVICCOIMAIIH

17.

Ilonstue o runponuse conen

18.

KauecTBeHHBIE  peakuuu  Ha
KaTHOHBI U aHHOHBI

19.

IIpaxTrdeckas paborta Nel. Permenue
SKCIIEPUMEHTAIBHBIX 337ad 110 TeMe
"DnekTponuTHYecKas aucconranus”

20.

Ypoxk 00001meHns u
CHCTEMAaTH3alluy 3HAHUH

21.

YPpOoK KOHTPOJISI 3HAaHUI

22,

O6mmas XapaKTePUCTHKA raJIOTeHOB.
OCOOCHHOCTH CTPOCHHS aTOMOB  3THX
3JIEMEHTOB, XapaKTePHBIC /ISl HUX CTCIICHU
okucinenus. CrpoeHne u  (usnveckue
CBOMCTBA MPOCTHIX BELIECTB — rajlOreHOB.
XuUMHUYECKHE CBOWMCTBA HA MPUMEPE XJI0pa
(B3aumoelicTBre c MeTaJIaMH,
HEMETAJJIAMU, [IEJI0YaMHt)

23.

X10pOBOJIOPOI. CoistHas KHCJIOTa,
XUMHYECKHE CBOIiCTBa, MOJIy4eHUe,
npuMeHeHrne. KauecTBeHHas peakiusi Ha
XJIOPH]I-UOHBI

24,

DuU3NOIOTUYECKOE JIEUCTBUE XJIOpa U
XJIOPOBOZOPOAa Ha OPraHU3M YeJOBEKa.
Baxneiime XJI0puasl HUX HaX0XKICHHE B
TIPUPOZE

25.

IIpakTuueckas pabota Ne2.
IlonyyeHnue  CONSIHOM  KHCIIOTBI,
M3y4yeHHue e€ CBOMCTB

26.

Pemenne 3amau  Ha BBIYUCIEHUS IIO
YPaBHEHUSM XMMHMUYECKUX DPEAKLU, €CIu
OJIVH peareHT JaH B H30BITKE

27.

OOmmas xapakTepucTHKa 3J1eMeHTOB VIA-
rpymmnsl. OcoOEHHOCTH CTPOEHUSI aTOMOB
STHX 3JEMEHTOB, XapaKTepHbIE Uil HHUX
creneHd  okucieHus.  CTpoeHue H
(u3nyecKkre CBONHCTBA MTPOCTHIX BEIIECTB -
KHCIIOPOZA U CEPBI.

AnnoTpomnHsie MON(UKAIIH
KHCIIOpOJa U cepbl. XUMHUUYECKUE
CBOJCTBA CEphI

28.

CepoBoaopo, CTpOEHHE,
¢usnveckne W XUMHYCCKHUE
CBOMCTBa

29.

OKCI/IIII)I CEpPBI KaK pEACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CCpHI/ICTaH
KHCJI0Ta




30.

CepHast  kuciora,  (QU3NYECKUE U
XUMHYECKHE CBOMCTBa (0oOmme Kak
NpeJCTaBUTENsl  Kjacca  KHCIOT |
crenuduyeckue), IpuMEeHEHHE.

Comu  cepHOMl KHCJIOTHI, KaueCTBCHHAs
peakius Ha cynb(haT-uoH

31.

XUMHUECKHEe peakIud, JIeKalue B
OCHOBE MIPOMBIIIJIEHHOTO crocoba
MOJIYYEHUS] CEPHOM KUCIOTHI.

Pemrenne 3amau Ha — HaXOXKJIEHHE
MaccoBOM JIOJIM  BBIXOJA MPOIYKTa
peakiuu

32.

Haxoxnenue cepbl u €€ coeqUHEHUN B
npupone. XWUMHUYECKOE 3arps3HCHHE
OKpY)Kalomel Ccpeasl COeNWHCHHSIMU
cepbl (KUCIIOTHBIC JOXKAW, 3arps3HCHHE
BO3JyXa W BOIOEMOB), CHOCOOBI €ro
MpeIoTBPALICHUS

33.

OO6mas xapakTepUCTUKA JJIEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB
9THUX DJJICMCHTOB, XapaKTCPHBIC IJId HHUX
CTETEeHU OKHCJICHHUS. A3or,
pacnpocTpaHeHUE B MPHUPOJIE, HU3NICCKUE
W XAMHUYECKHE CBOWCTBa. Kpyroopor
a30Ta B TIpUpoJIie

34.

AMMHaK, ero Qusuyeckue U XUMHUUYECKUE
CBOIICTBa, TIONyYCHHE W TNPHMCHCHHE.
Comu aMMOHHs, UX (QU3HYECKHE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHass peakuuss Ha  HOHBI
AMMOHUS

35.

IIpaktuueckas pabora Ne3. Ilomydenue
aMMMaKa, UI3y4YCHUe €rOCBOMCTB

36.

AzoTHas kuciora, €€ ¢uMYeckue u
XUMUYECKHe  CBoicTBa  (oOmme  Kak
NpeCcTaBuTeNsd — Kiacca  KHCIOT |
cnenupuieckne). Hurparsr

37.

Hcnonp3oBaHue  HUATPATOB U COJIEH
aMMOHHS B KayeCcTBE MHHEPAIbHBIX
ynoOpeHnii. XWMHUYECKOe 3arps3HCHHE
OKpPYXAroIIel cpeibl COSAMHEHUSIMU a30Ta
(KUCIOTHBIE IO, 3aTPA3HEHHUE BO3/IyXa,
MTOYBHI 1 BOJJOEMOB)

38.

Docdop, QJUIOTPOIIHBIE
MO U HKAIH ¢docdopa,
¢dusnueckue W XHMHUYCCKHUE
CBOMCTBa

39.

Oxcuny  dochopa(V) wu  dochopnas
KUCIIOTa, (HU3UYECKHE U XHMHUYECKHE
cBOMcTBa, mnosydeHue. KauecTBeHHas
peakiyst Ha pocaT-HoHbI

40.

Hcnons3oBanue ¢ocharoB B KadecTBe
MHUHEPAIBHBIX yIOOpeHHH. 3arps3HeHne
MPHUPOAHBIX BOAOEMOB (ochaTamu

41.

VYruepon, ainoTpOmHbIE MOIU(DUKAIINH,
pacmpocTpaHeHre B Ipupoae, (pu3NIecKne
W XUMHYECKHE CBOHCTBa. AJcopOIus.
Kpyrosopot yriepoza B npupoae




42,

Okcunpl yriaepoma, uX (U3HUECKHE U
XUMHYECKHE CBOWCTBA, (PU3HOIOTHMYCCKOE
JICHiCTBUE  HAa  JKUBBIC  OPraHU3MBL,

MOJIy4eHue u MIpUMEHEHHUE.
DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHBIC C
OKCHJIOM yriepona(lV); TUI0TE3a

rIo0BHOTO  TMOTEIUICHUS.  KIMMATa;
MapHUKOBEIH 3¢ ekt

43.

VYronpHas KucaoTa MW €€ COJH, HuX
(u3nUeckne W XUMHYECKHE CBOMCTBA,
MOJIy4YEHUE )¢ MIPUMEHEHHUE.
KauectBeHHast peakiuss Ha KapOoHAT-
HOHBI.

Hcnonp3oBanne kapOOHATOB BOBITY,
MeIUIIHE, MIPOMBIIIJIEHHOCTH,
CEIbCKOM XO3HCTBE

44,

IIpaxkTuyeckas pabora Ned.
[omydenne  yriekucioro  rasa.
KagecTBennas peakuus Ha
KapOOHAT-HOH

45.

IlepBoHayasbHbBIE HOHSATUSL 00
OpraHMYECKMX  BELIECTBAX KaK O
COEIMHEHUSX YIIeposia: OCOOCHHOCTH
COCTaBa U CTPOCHHUS

46.

IlonsTne (0] OHOJIOTHYECKHU BaXXHBIX
BCHICCTBAX: JKHUpaAX, 6em<ax, yrieBoaax.
MaTepHanLHoe CANHCTBO OPraHUYCCKUX
1 HCOPTaHUYCCKUX COCOUHECHMI

47.

KpemHunii, ero ¢busnyeckue u
XAMHYECKHE CBOMCTBa, TMOJYy4YEHHE WU
NPUMEHCHUE B JJICKTPOHHUKE.
CoelMHEHHS KPEMHHS B IPUPOJIE

48.

OOme  mpencraBieHHs 00 — OKCHIE
kpemaA(IV) ©m KpemMHHEBOH KucIoTe.
CunuKaTbl, MX HCIOJb30BaHHE B OBITY,
MEJHIMHE, TPOMBIIUICHHOCTH

49.

Baxneiimue CTPOUTENbHbIE
MaTepuanbl:  KepaMmHKa,  CTEKJIO,
LIEMEHT, 0O€eTOH, JKEJIe300€TOH.
ITpobnemst 6e3omacHoro
UCIIOJIB30BAHUSA CTpOI/ITeHbeIX
MaTepuasIoB B TOBCEJHEBHON KU3HU

50.

IIpaktuueckas  pabora Ne 5.
Pemenne skcniepuMeEHTANBHBIX 32189
1o TeMe «BakHeHmme HeMeTaulbl |
HX COEIMHEHUS

51.

Ypox 00001IeHUS u
CHCTeMAaTH3aI[UH 3HAHUN

52.

Ypok KOHTpOJIs 3HAaHUH

53.

OOmas XxapakTephUCTUKa XUMHYECKUX
3JIEMEHTOB — METaJIOB Ha OCHOBAHUU
UX TOJOXKEHUS B IEPHOANYECKON
cHUcTeMe XUMU4eckux ayemeHToB /. U.
MenneneeBa ©W  CTpPOEHUS  aTOMOB.
CrtpoeHne MeTaIoB.

Mertannmyeckas CBsI3b U MeTalIMYecKas
KpUCTAJIIMYECKasipelIETKa




54,

DIEKTPOXUMHUICCKII paa
HanpsoKeHUH MeTaioB. Pu3ndeckue
U XUMUYECKHE CBOICTBA METAJLIOB.
O06mmue CHOCOOBI HOJTy4CHHS
METAJIOB

55.

[oHsiTHE © KOPPO3WH METAUIOB M
OCHOBHBIC ~ CIOCOOBI  3aIUTBI  OT
KOPPO3HH

56.

CrnaBbl (cTans, 4YyTyH,
JIOpAIIOMUHUM,  OpoH3a),  HX
pPUMEHEHUE B ObITY u
MPOMBIIIICHHOCTH

57.

Illenounsie Mmetamnel. IlomokeHue B
NEPUOANYECKON  CHCTEME  XHMHUYECKUX
3JIEMEHTOB

. W. MenneneeBa, CTpO€HUE AaTOMOB.
Haxoxnenue B npupoze. Puznueckue u
XUMHYCCKHE CBOWCTBA (Ha mpuUMepe
HaTpus W Kajus). Oxkcumpl H®
TUAPOKCHUIBI HaTpusa u KaJius.
HpHMCHeHI/Ie HICJIOYHBIX MCTAJJIOB U UX
COEIUHEHU N

58.

[llenouHo3eMenbHBIE METa/Ibl MarHU U
KaJbIWi, CTpOeHHEe aToMoB. [loiokeHue B
MEPUOTUYECKON  CHCTEME  XHUMHYECKHX
3JIEMEHTOB I n. Menneneesa.
Haxoxnenne B mpuponme. dusmueckue u
XHUMHYECKHE CBOMCTBA. Baxneiimme
COEIMHEHUST KalblMsl (OKCUJA, THUAPOKCHUI,
COoJIn)

59.

Pewenne 3amauy  Ha BBIYMCIEHUS IO
YpPaBHEHUSIM XHMHMUECKUX pEaKIuH, eciu
OIMH W3 PEarcHTOB JaH B HM30BITKE WK
COIEPKUT IIPUMECH; MacCOBOM  JI0JIU
BBIXO/J1a IPOJAYKTA pEeaKuu

60.

Kécrtkocts BOOBI U cmocoObl  eé
yCcTpaHeHusl. BerauciaeHus mo ypaBHEHHUSIM
XUMHUYECKUX pEaKlud, eCciau OIUH U3
pearcHTOB JIaH B BHJE BOJHOTO PAacTBOpa C
HW3BECTHOM MacCOBOU JoJIei

61.

IIpakTuueckas pabora Ne6.
KéctkocTh BOABI UM METOALI €€
yCTpaHeHus

62.

ANOMUHUT. TTonoxxenue B
HNEPUOANYECKON CHCTEME
xuMmudeckux anmemento . .
MenzeneeBa, CTpOE€HHE  aToMa.
Haxoxnenue B npupoze.

®dusnyeckue W XUMHYECKHE CBOWCTBA.
AmboTtepHbIe  CBOIiCTBa OKcHOa H
TUAPOKCUA

63.

Keneso. Ilomoxenne B
HNEePUOIUUECKON CUCTEME
xuMuueckux anementos J[. .
MengeneeBa,  CTpOoE€HHE  aTOMa.
Haxoxxnenue B npupoze.
d)nanqecxne u XUMHUYCCKUC
CBOMCTBA

64.

OKCI/IIII)I, TUAPOKCHUIbI u coJim
xene3za(Il) u xeneza(II)




65.

IIpaktuueckas  pabora Ne 7.
Pemenne sKkcniepuMEHTANBHBIX 33184
o TeMe «BakHeHIIne MeTauTbl  UX
COCJTUHCHUS

66.

HoBble Marepuansl U TEXHOJOTHH.
BemectBa u Marepuansl B IOBCEIHEBHON
JKU3HN 4YEJIOBEKA. XUMHSA H 3JI0POBBE.
be3onacHoe HCIONB30BaHKME BEMIECTB U
XMMHUYECKHUX PEaKIUi B OBITY

67.

[IpuponHble HCTOYHUKH YIIIEBOJOPOIOB
(yromp, pupOIHBIiTa3, HEPTH) MPOIYKTHI
WX TepepadoTKH, HX POk B OBITY H
MPOMBIIIICHHOCTH

68.

OCHOBBI  9KOJIOTHYECKOH TI'PaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKpYXkKarolleu
cpensl, MIPEAEIBEHO JIOITyCTHMAsT
KOoHIeHTpaIws BemmecTs - [1/1K).

Poner xuMum B pemieHuun
HKOJIOTUYECKHX NPOOIIeM

OBIIEE KOJIMYECTBO YACOB IO,
ITPOI'PAMME

68
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