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IHOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma mo XuMuU Ui oOydaromuxcss 9 Kiacca COCTaBlieHa Ha OCHOBE
TpeboBanmii Kk pe3ynbraTaM OCBOCHHS OCHOBHOM 00Opa30BaTEeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpazoBaHus, MpeACTaBICHHBIX B dDenepaabHOM rocy1IapcCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO o0O0mero oOpa3oBaHUs, C Y4YETOM paclpenel€HHBIX [0 KilaccaMm
MPOBEPSIEMBIX TPeOOBAaHUN K Pe3yJIbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeNbHOMN MPOTPaMMBbl
OCHOBHOTO oO0miero o0pa3oBaHHMs M 3JEMEHTOB COAEp)KAaHUS, NPEACTABICHHBIX B
YHuBepcanbHOM KoauduKarope Mo XMMHH, a TaKKe Ha OCHOBe l[IpummepHON mporpaMmbl
BOCIIUTaHHU OOYYalOIIMXCS NPU TOJTYYEHHH OCHOBHOT'O OOILEro oOpa3oBaHUsS M C y4ETOM
Konnenmnuu npenogaBanusi yuebHoro npeamera «Xumus» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickon
denepannn, peaau3yOMUX OCHOBHBIE 00IeoOpazoBareNbHbIEe MporpaMMbl (YTB. PermeHuem
Konnerun Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»

Bknan yweOHoro mnpenmera «XuMmus» B JOCTH)KEHHE Il€Jel OCHOBHOIO 0OIIEero
oOpa3zoBaHusl OOYCIIOBJIEH BO MHOTOM 3HAYCHHEM XMMHUYECKOW HAyKH B TIO3HAHUHM 3aKOHOB
IOPUPOABI, B pa3BUTHM IPOU3BOAUTENIBHBIX CHUJ OOLIECTBA W CO3JaHMM HOBOH 0a3sbl
MaTepUalbHOU KYJIBTYPBIL.

XUMHSL KaK 3JI€MEHT CHUCTEMBI €CTECTBEHHBIX HAyK pacIpOCTpaHUIA CBOE BIMSIHHE Ha
BCE OO0JIAaCTH YEJIOBEYECKOTO CYIIECTBOBAHHWS, 3ajJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM JKU3HU OOIIECTBA:
3HAaHUE XHUMHH CIY>KAT OCHOBOH Uit (OpMUPOBAaHHS MHPOBO33PEHUSI YEJOBEKA, €ro
IIPEJCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEH
NPEJCTAaBICHUA O B3aUMOIIPEBPAILCHUSIX SHEPrUM M 00 SBONIOLMHU BEIIECTB B IPHPOJIE;
COBpPEMEHHasi XMMHUs HallpaBlieHa Ha pelleHHe INI0OANbHBIX MPOOJIeM yCTOHUMBOrO pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M HKOJIOTMYECKOM Oe30MMacHOCTH,
po0JIeM 31paBOOXPAHEHHUS.

B ycnoBusx BO3pacTarolIero 3HAUYEHHUS XUMHM B JKU3HM OOIIECTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XUMHUYECKOro 00pa3oBaHMs. B muiane coumanu3anuy oHO ABISETCS OAHUM U3
ycloBHid (POPMUPOBAHUS MHTEIUIEKTA IMYHOCTA M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY UEJIOBEKY XHWMHUYECKHE 3HaHUS HEOOXOAUMBI JUIsl HpUOOpEeTeHHs
OOIIEKYJIBTYPHOTO YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COIIMyME U OTBETCTBEHHO
y4acTBOBaTh B MHOroOOpa3HOW >KM3HM OOIIECTBa, I OCO3HAHUS BAXXHOCTU Pa3yMHOIO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U 3/10POBBIO JPYTUX, K OKpY:)Karolleld MPUPOAHOMN cpene, A
I'PaMOTHOI'O NOBEACHMS IIPHA UCIIOJIB30BAHUH PA3JIMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEILECTB B
IIOBCEIHEBHOM KU3HH.

Xumuueckoe o0pa3oBaHHE B OCHOBHOW IIKOJIE fABJISETCS 0a30BBIM 110 OTHOIIEHUIO K
crcTeMe OOLIero XUMUYEeCKOTo oOpa3oBaHus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO
peanu3yer HpUcylye oOLeMy XMMHUYECKOMY OOpa30BAaHUIO KIIFOYEBBIE LIEHHOCTH, KOTOpHIE
OTpPaXKalOT TOCYAapCTBEHHBIC, OOIIECTBEHHBIE W HMHIUBUAyaJbHBIE TOTPEOHOCTH. ITUM
OIpEIeIAETCs CYIIHOCTh OOIIEeH CTpaTeruu OO0y4YeHHUs, BOCIIMTAHUSA U Pa3BUTUSA O0yUarOIIUXCs
CpeICTBaMH Y4EOHOT0 npeaMeTa « XUMHUs».

N3yuenne npeamera: 1) cnocoOCTBYeT pealn3allii BO3MOKHOCTEH AJIs1 caMOpa3BUTHS U
(dbopMHpOBaHUS KYJIBTYpPhI JIMYHOCTH, €€ 00med 1 (yHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HaBBIKOB HX
CaMOCTOSITENIbHON yUeOHOH e TeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICAOBATENILCKUX YMEHUH,
HEOOXOIUMBIX KAaK B IOBCEJHEBHOM H3HHM, TaK U B NPO(ECCHOHAIBHOW AEATENBHOCTH; 3)
3HAKOMHT CO CHEIM(PHUKON HAyYHOT'O MBIIUICHHUS, 3aKJIabIBAET OCHOBHI [IEJIOCTHOTO B3IJIsAA Ha
€IMHCTBO MPHUPOJBl M YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalioM B (OPMHPOBAHUU
€CTeCTBEHHO-HAyYHOW TPAaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOCTByeT  (OpPMHUPOBAHUIO



LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAyYHbIM 3HAHUSAM, K MPHUPOJE, K YEIIOBEKY, BHOCHUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHue MKOJIbHUKOB.

Ha3BanHble HampaBieHuss B OOy4YeHMH XHMMHUM oOecledyuBaroTcs  creruduroi
COJiep’KaHusl MpenMeTa, KOTOPBIA SBISETCS MEJarornyecky aJanTHUPOBAHHBIM OTpaKEHHEM
0a30B0if HAYKM XMMHUU Ha ONPe/IeIEHHOM Tarie e€ pa3BUTHA.

Kypc xumum OCHOBHOI IIKOJBI OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOUIMMHCS OCHOB
HEOPraHMYECKOM XHWMHUM M HEKOTOPbIX MOHATUH M CBEACHUH 00 OTIENbHBIX OOBEKTaX
OpraHN4YeCKOM XUMHH.

CrpykTypa coaepkanus npeamMera chopMUpoBaHa Ha OCHOBE CUCTEMHOI'0 TIOJIX0/1a K €ro
nzyueHuto. CopepxaHue CKIAJbIBA€TCS M3 CHCTEMBbl MOHSITHUA O XMMHMYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBbl CTPYKTYPHO
OpPraHM30BaHbI M0 MPHUHIIMITY MOCIEI0BAaTEIbHOIO Pa3BUTHSI 3HAHUN Ha OCHOBE TEOPETUYECKUX
IIPEJICTAaBICHUM pa3HOIO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOTO Y4Y€HHs KakK OCHOBBI BCETO
€CTeCcTBO3HaHMs, ypoBHs [lepnogumdeckoro 3akona [[. M. MeHaeneeBa kKak OCHOBHOI'O 3aKOHa
XMMUHM, YY€HHs O CTPOCHHMHM aToMa M XHMHYECKOH CBS3M, TMpeJCTaBlIeHUH 00
AIIEKTPOJIMTUYECKOW  JUCCOLMAIMU  BEIIECTB B  pacTBOpax. [eopeTHYecKHe 3HaHHS
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH TOJYYEHHBIX H  OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEI0BATENILHO OT OJTHOTO YPOBHS K APYTroMYy, BBIONHSAS QYHKINN OOBSICHEHUS
u IIPOrHO3UPOBAHUS CBOIICTB, CTPOECHMS u
BO3MOXXHOCTEH MPAaKTUYECKOT0 MPUMEHEHHS U MOJTyUYEeHHUS N3y4aeMbIX BEILIECTB.

Takast opraHuzanusi CoJepXaHHUA Kypca CHOCOOCTBYET MPEICTABICHUIO XHMHYECKOM
COCTABJISIFOLIEH HAay4YHOW KapTHMHBI MHpa B JIOTMKE €€ CHCTeMHOW Mpuponbl. Tem cambpim
obecrieynBaeTcssi BO3MOXKHOCTh (POPMHUPOBAHUS Yy OOYHYAIOUIMXCS LIEHHOCTHOI'O OTHOIIEHUS K
HAayyHOMY 3HAaHUI0O W MeETOJaM IO3HAaHHA B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOCHHE
COJIEp’KaHusl Kypca IPOUCXOAUT C IPHUBJICYEHUEM 3HAHUN M3 DPAHEE M3YUEHHBIX KypPCOB:
«Oxpyxaronmii Mupy, «buonorus. 5—7 knacce» u «Duznka. 7 Kiaacey.

HEJIX U3YUYEHUSA YYEBHOTI'O IPEJIMETA «XUMUS»

K HampaBiieHHI0O TIEpPBOCTENEHHOW 3HAYMMOCTH MPHU peaTu3alui 00pa30BaTEIbHBIX
byHkmuil  npeamera «XUMHS» TPAaJUIUOHHO OTHOCAT (opMmHpoBaHME 3HAHHM OCHOB
XUMHYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHUECKON NeSATeTHbHOCTH
YelloBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHl. 3ajaua MpeaMeTa COCTOUT B
(OpPMHPOBAHUN CHUCTEMBl XUMHUYECKUX 3HAHMNA —BaXKHEHIINX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUUECKUX IMOJIOKEHUH, AOCTYMHBIX 0000IIEHUN MUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa
HAyKW, 3HAHUI O HAayYHBIX METOJaX HM3yUYeHHUsS BEIICCTB M XMMHUYECKUX PEaKIUi, a TaKKe B
(GbOopMUPOBaHUU U PA3BUTHUU YMEHUHN U CIOCOOOB AESITETLHOCTHU, CBSI3aHHBIX C IUIAHUPOBAHHUEM,
HAOMO/IEHUEM W TPOBEICHHEM XUMHUYECKOTO OKCIEpUMEHTa, COOJIOJCHUEM TMpaBUII
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHON KU3HH.

Hapsay ¢ aTuM nienu u3yueHus mpeaMeTa B mporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHEI C
y4€TOM HOBBIX TMPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero ob6pasoBanusa. CerogHs B
oOpa3oBaHWH 0CO0O 3HAYMMOW MPHU3HAETCS HAMPABICHHOCTh OOYYCHHsS Ha pa3BUTHE W
caMOpa3BUTHE JIMYHOCTH, (OpMHUpOBaHHE €€ HHTEIUIEKTa W O00mmel KyiabTypbl. OOydeHwue
YMEHHUIO YYUTHCS W TPOJOJDKATh CBOE OOpa30BaHHE CAMOCTOSITEIIBHO CTAaHOBUTCS OJHON W3
BOKHEUINX QYHKIIUHA YIEOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3yYCHHH TpeaIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIIEE 3HAUCHUE
npuoOpenu TaKue eI, KaK:

- (opMupoBaHHE WHTEIUICKTYyallbHO PAa3BUTOW JHYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHHOMY TMPHUHSATHIO pELIECHUH, CIOCOOHOW aJamnTHpOBaThCS K
OBICTPO MEHSIFOIIIMMCS yCIIOBUSM KH3HH;

- HaIpaBJIEHHOCTh OOyUYEHUsl Ha CUCTEMATUYECKOE MPHUOOILEHNE YUAIIUXCsI K CAMOCTOSITENIbHOM
MO3HABATENILHON JEATEIILHOCTH, HAYYHBIM METOAAM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIUIO H
pa3BUTHE CIOCOOHOCTEHN K XUMUU;



- o0ecrieyeHHE YCIIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYalOUIMMHCS — OIBITA
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIFOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIIMH ), IMEIOIINX YHUBEPCAIILHOE 3HAUEHUE AJIS PA3JINYHBIX BUIOB JACSATEIBbHOCTH;

- (opMUpOBaHNE YMEHUIN OOBSACHATH U OLIEHUBATH SIBICHUS OKPY>KaIOIIEro MUpa Ha OCHOBaHHUH
3HaHUH U OIbITa, OJYUYECHHBIX MPU U3YUYEHUU XUMUU;

- (opmupoBanue y o0O0y4aroUMXCsi T'yMaHUCTHUYECKMX OTHOILIEHUM, MOHUMaHHs LIEHHOCTH
XMMUYECKUX 3HAaHUHM A BBIPAOOTKU HKOJIOTHUECKU LEIecO00pa3HOro MOBEACHUs B OBITY U
TPYAOBON JEATEIIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3J0POBbS U OKPYKAIOIIECH MPUPOTHOU
Cpebl;

- pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAaHHUIO Ha
OCHOBE YCBOEHHs OOIICUEIIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
pouiIs U HANIPaBJICHHOCTH JlallbHEeHIero o0yueHusl.

COJEPKAHUE YYEBHOI'O IIPEJIMETA

BeuecTBo M XMMHYECKas peakuus

Ilepuomnueckuit 3akoH. Ilepuonmueckas cucrema XuMHuUecKux siemeHToB J[. M.
MenneneeBa. CtpoeHne aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XHWMHYECKHX
3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalWs, KalbLMs U UX COECAUHEHUH B COOTBETCTBHUU C
MTOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XMMHYECKON CBA3M. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTALIMYECKON PEMIETKH M BUAA XUMHUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB (MEXIyHapoaHas U
TPUBHAJIbHASA).

XWMHYECKHUE  CBOMCTBA  BEIIECTB, OTHOCSAIIMXCS K  Pa3jIM4yHbIM  KJaccam
HEOpPraHWYECKUX COEANHEHNUH, TEHETUYECKas CBSI3b HEOPraHMUECKUX BEILIECTB.

Knaccudukanus XuMHUYECKUX peaklui o pa3IuYHbIM NPU3HAKaM (110 YHCIy U COCTaBY
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(p(eKTy, M0 H3MEHEHHIO CTeleHeH
OKHCJIEHUSI XUMUYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, M0 YYacTHUIO KaTajau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe 0 CKOPOCTH XUMHUUYECKOU peakuuu. [ToHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. IIoHATHEe O TOMOreHHbIX M TeTeporeHHbIX peakuusax. llonsarue o
XUMHUYECKOM PABHOBECHUHU.

@DakTOphl, BAUSAIOLME HA CKOPOCTh XMMHUUECKON PEAKIMHU U MOJIOKEHHE XUMHUYECKOIO
paBHOBECHS.

OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEaKIUK, SJCKTPOHHBIM OajaHC OKUCIUTENbHO-
BOCCTAHOBUTEIBHOM peakiuu. COCTaBICHHE YPABHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BaHUEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust AHAEKTPOIUTUYECKON MUCCOIMUALUM. OJIEKTPOIUTBI M HE- DIIEKTPOJIUTHI.
Karnonsl, aHHOHBI.

MexaHu3M Jucconuaniy BEeIECTB ¢ Pa3InYHbIMHA BUIAMH XUMHUUYECKOU CBs3U. CTeneHb
aucconuanuy. CuibHbIE U CIIa0ble SJIEKTPOIIHTHI.

Peakiiuu nonHoro oomeHa. Y ciioBusi IpOTEKaHUS Peakinii HOHHOTO OOMEHa, MOTHBIC U
COKpalI€HHbIE HOHHBIE ypaBHEHMs peakiuil. CBONCTBA KHCIOT, OCHOBaHUM U COJIEH B CBETE
MpeJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peaklMd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

XUMUYECKUN IKCIIEPUMEHT:

- O3HAKOMJIEHHE C MOJEISIMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHMUYECKUX BELIECTB —
METaJUIOB U HEMETAJIJIOB (rpaduTa U anmasa), CII0KHBIX BEUIECTB (XJIOpHIa HATPus);



- WCCIEOBaHHWE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakluu OT BO3JCHUCTBUS
pa3auYHbBIX (AKTOPOB; HCCIICIOBAHKUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB, MpoIlecca
JUCCOLUAITUH KUCIIOT, IEI0YeH U colieil (BO3MOKHO UCTIONb30BAHUE BHIEOMATEPHUATIOB);

- TIPOBEJICHHE OIBITOB, HJUTFOCTPUPYIOMIUX TPU3HAKU MPOTEKAHUS PEaKIWid HOHHOTO oOMEeHa
(oOpa3zoBaHue ocajka, BbIICICHHE ra3a, 00pa3oBaHUE BOJIbI);

- ONBITOB, WUTFOCTPUPYIOMUX TPHUMEPHl OKHCIUTECIEHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
(ropeHue, peakiuu pa3ioKeHHsI, COeTUHEHU);

- pacmo3HaBaHUE HEOPraHUYECKUX BEMISCTB C TOMOIIBIO KAYeCTBEHHBIX PEAKIUH Ha HWOHBI,
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTa/sibl 4 X COeTUHEHUS

OOmas xapakTepucTHKa rajoreHoB. OcCoOE€HHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crereHn okucieHus. CTpoeHne u (puU3MUecKue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHWMHYECKHE CBOMCTBAa Ha MIpHMeEpe Xjopa (B3aUMOJEHCTBHE C MeTaUlaMH, HEMETaJlJIaMH,
menoyamu). XiaopoBogopona. CoinsiHas KHUCIIOTa, XHWMHYECKHE CBOWCTBA, IOJyueHHE,
npuMeHeHue. J[lelicTBue Xjopa M XJOPOBOJOPOJA HA OpPraHu3M uYelloBeka. Baxneliue
XJIOPUJIBI U UX HAXOXKICHHUE B TIPUPOJIC.

O6mas xapakrtepuctrka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHHUS.

CtpoeHrne M (QuU3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — KUCIOPOJAa U CEpHI.
AnnoTpornHble MOIU(PHUKAIMKA KUCIOPOAA U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOOPOI,
CTpoeHHe, (QUu3MYecKue U XUMHuYeckue cBoWcTBa. OKcHIbl cepbl Kak MpPeJCTaBUTEIU
KHCIIOTHBIX OKCHAOB. CepHas KucloTa, (GU3NYECKHE M XMMHYECKHE CBOMCTBa (0OIIHe Kak
MIpeJICTaBUTEINS Kacca KUCIOT U crienuduyueckre). XuMHUeCKHe peakiny, Jie)allue B OCHOBE
MPOMBIIIJICHHOTO C1I0c00a MonyyeHus cepHoil kucaoTel. [lpumenenne. Coau cepHOM KHCIOTHI,
KauecTBEHHas peaklus Ha cyiabdaT-uoH. HaxoxxaeHue cepsl u e€ coeAMHEHU B IPUPO/IE.

XUMHUECKOE 3arps3HEHHE OKpYXKAIOIIeW Cpelbl COCJMHEHUSIMH cepbl (KUCIOTHBIE
TOXKIH, 3arpsiI3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpalleHus.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B IpUpoie, GU3NUEcCKre U XUMUYECKHe cBoiicTBa. Kpyrosopor
a30Ta B MPUPOJIE.

AMMuak, ero (pusnueckne U XMMHYECKHE CBONCTBA, MONydYeHHe u npuMmeHenue. Conu
aMMOHHS, UX (QU3NYECKHe U XUMHUYECKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha
WOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MoilydeHue, (PU3MUecKne W XUMHUYECKHE CBOHCTBA
(oOmue Kak mpenCcTaBUTENs Kiacca KUCIOT M crenududeckue). Mcmoap30BaHne HUTPATOB U
coJieii aMMOHUS B Ka4ECTBE MHUHEPAIBbHBIX yI00pEHUH.

XUMHYECKOE 3arpsi3HEHUE OKpY’Kalolled Cpelapl COeIWHEHUSMU a30Ta (KHUCIOTHBIE
JOXK]U, 3arpsiI3HEHNE BO3/1yXa, I0YBBI U BOJIOEMOB).

®docdop, amtorpornnbie MoauduKkanuu Gochopa, GU3NIECKUE U XUMUIECKUE CBOMCTBA.
Oxcun docdopa(V) u hochopHas kucnora, Gu3ndecKkre U XUMUIECKHE CBOWCTBA, TIOTyUEHUE.
Hcnons3oBanue pocdatoB B kadecTBE MUHEPATBHBIX YIOOPESHUM.

OOmast xapakrepuctuka sneMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKUCIICHHUS.

Yrnepon, ammoTponHble MOAU(PUKAIIMN, PACIPOCTPpAHEHUE B MpHpone, PU3NIECKUE U
XUMUYECKHe cBorcTBa. Ancopoims. Kpyrosopot yriepoaa B mpupoae. OKCHIBI yTaepoa, uX
¢duznyecKkue M XUMUYECKHE CBOWCTBA, [EHCTBHME HA JKUBBIE OPraHU3MBI, MOJIyYCHUE U
MpUMEHEHHe. JKOJOTHYecKre MpoOeMbl, CBi3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa
rI100aTBbHOTO MOTEIUICHUS KIIMMAaTa; MapHUKOBBINA dPEKT.

VYronpHas KucnoTa U €€ coiu, UX PU3NYECKUe U XUMHUYECKHE CBOMCTBA, MOTYUYEHHE U
MIPUMEHEHUE.

KauecTtBennas peaknus Ha KapOoHaT-noHBL. Mcmonp3oBaHWe KapOOHATOB B OBITY,
MEHIIIHE, TPOMBIIUICHHOCTH U CETHCKOM XO3SICTBE.



[lepBoHauanbHbIe MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSIX yriepoa
(MeraH, »TaH, STWIEH, alETWIEH, ATaHOJ], TIJIMIEPUH, YKCycHas Kkuciora). VX coctaB u
XUMu4eckoe crpoenue. [loHsATHe O OMONOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, Oelkax,
YIJIEBO/IaX — U UX POJIU B )KU3HH YEJIOBEKA.

MartepranbHO€ €EAMHCTBO OPraHUYECKUX U HEOPraHUUECKUX COSIUHEHHM.

Kpewmuuii, ero ¢pusznueckue u XuMUYECKHE CBOMCTBA, OJyUYE€HUE U IPUMEHEHHE.

Coenunenus kpeMHus B npupoze. O6mue npeacrasieHuss o0 okcune kpemuua(1V) u
KpeMHUueBOM kucinore. CUIUKAThI, UX MCIIOJIBb30BAHUE B OBITY, MEIUIMHE, TPOMBIIIJIEHHOCTH.
Baxuelimue cTpouTeNbHbIE MaTepHajbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300€eTOH.
[Ipo6Giembl 0€30MacHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPHUaJIOB B MOBCEAHEBHON KU3HHU.

XUMHUECKUH SKCIIEPUMEHT: U3yuyeHHe 00pa3l[OB HEOPraHMYECKHUX BEIECTB, CBOICTB
COJITHOM KHCIJIOTBI; NPOBEIECHHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-MOHBI U HaOIIOJIeHUE
NPU3HAKOB MX IPOTEKAHUs; OMNBITHI, OTpa)karoliue (u3nyecKue W XUMHUUECKUE CBOICTBa
raJIoreHOB U UX COEeIMHEHUH (BO3MOXKHO MCMOJIb30BaHUE BUECOMATEPHATIOB); O3HAKOMIIEHHUE C
o0pasuamMu XJOpHUIO0B (TaJOreHUIOB); O3HAKOMIIEHHE ¢ 00pas3liaMu cepbl U €€ COeIMHEHUSIMU
(BO3MOXHO WCIIOJTI30BaHNE BHJICOMAaTEPHUAIIOB); HaOII0ZICHUE mpoiiecca
oOyIJIMBaHUS caxapa IOJ JACWCTBHEM KOHIIGHTPUPOBAHHOW CEpHOM KHUCIIOTHI; M3Yy4YECHHUE
XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakliy Ha
cynb(ar-uoH W HAOMIOJCHHE MpHU3HAKAa €€ MPOTEKaHHs, O3HAKOMIIEHHE C (U3NUYECKUMHU
cBoiictBamMu  azota, ¢Gochopa W HUX  COEAMHEHUH  (BO3MOXKHO  HCIOJH30BaHUE
BUJICOMATEpPHaJIOB), oOpa3amMu a30THBIX U (HOCPOpHBIX yAOOpeHMIi; modydeHue, cooupanue,
pacro3HaBaHHe M M3yYeHHUE CBOICTB aMMHaka; MPOBEJCHNUE KAaueCTBEHHBIX peakUuil Ha MOH
aMMOHMS M (ocdaT-MOH M H3Y4YCHHE TPU3HAKOB MX TNPOTEKAHUS,  B3aMMOJACHUCTBHE
KOHIEHTPUPOBAHHON  a30THOW  KHUCJIOTBI C  MeAblo  (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); HM3y4YeHHE MOJeNeH KpPUCTANIMYECKUX pemeéTok anMasa, rpadura,
dbymepeHa;  O3HAKOMJICHHME € TPOIECCOM  aacopOlMU  PacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM  YIJIEM W yCTPOMCTBOM  MpPOTHBOrasza; MOJy4YeHHE, COOHpaHHe,
pacro3HaBaHHe M M3y4YEHHE CBOMCTB YIJIEKHCIIOTO ra3a; MpPOBelIeHNE KaYeCTBEHHBIX peaKIMi
Ha KapOOHaT- ¥  CHJIUKAaT-HOHbBI W  HW3y4YeHHE TMPHU3HAKOB HMX  MPOTEKAHMS;
O3HaKOMJIEHUE C MPOAYKIMEH CHIIMKATHON NMPOMBIIIIEHHOCTH; PEeUIeHHE HKCIIEPUMEHTATbHBIX
3aja4 1o TeMe «BaxkHelne HeMeTaulbl U UX COEAUHEHUS».

MeTaiabl 1 UX coeaAMHECHUuA

OO0mass xapakTepuCTUKa XUMHYECKHX DJJIEMEHTOB — METAJIOB Ha OCHOBAaHUHM WX
nonoxkenuss B llepumogmyeckoil cucreme xumudeckux sieMeHToB JI. M. MenneneeBa u
ctpoeHust aroMoB. CTpoeHue MeTalioB. MeTamnyeckas CBsi3b M METaUIMYecKas
KpUCTaJUIMYECKas peléTKa. DNEKTPOXUMHAYECKHUN Pl HAIPSOKEHUH MeTaIoB. Pu3nueckue u
XUMHYECKHe cBoWcTBa MeTawioB. OOmme crocoObl monyueHuss MeTawioB. [loHsaTue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3alTUTHI WX OT Koppo3uu. CruiaBel (CTaimb, YyTYH,
TIOpAIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounble MeTamibl: nojoxkeHue B [lepuoanyueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
. WN. MenneneeBa; CTpO€HHE HX aTOMOB; HaxoXJeHuUe B mnpupone. Pusnyeckue u
XUMUYECKHE CBOWCTBa (Ha mpumepe HaTtpus U Kamusi). OKCUIBI W THUAPOKCHIBI HATPUS U
Kayus. [ IpuMeHeHne mEenouHbIX METAJJIOB U UX COEAUHEHHUM.

[llenoyHO3emMeNbHBIE METAIBI MAarHUi M KajdblUMil: moyioxkeHue B Ilepumomnueckoi
cucremMe xumMuueckux anemeHToB [[. M. MenzeneeBa; CTpoeHHE UX aTOMOB; HAaXOXICHUE B
npupojae. Pru3nyeckue 1 XMMHUYECKHE CBOMCTBA MarHusl U Kayiblus. BaxkHelmme coeIMHEHNs
KaJbIus (OKCUI, TUAPOKCHU, cONn). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHHUSI.

Amtomunuit: nonoxkenue B Ilepumonuyeckoil cucreme xumuueckux anementoB JI. U.
Menzeneesa; CTpOCHHE aTOMa; HAXOXKJACHHUE B Npupoae. PU3NUYECKHe U XUMUUYECKUE CBOMCTBA
amroMUHUSL. AM(OTEpPHBIE CBOMCTBA OKCH/IA ¥ TUIPOKCHUA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoil cucteme xumuyeckux »saeMeHtoB J[. U.
MeHnzerneeBa; CTpOCHHE aTOMa; HAXOXJIECHUE B IIpupoae. PU3nvecKre 1 XUMUYECKHUE CBOMCTBA



xkene3a. Oxcunbl, ruapokcuasl U comu sxenesa(ll) m xemesa(Ill), mx cocraB, cBoCTBa U
MOJIyYEHHE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMd METAJIOB W CIIaBOB, UX
(GU3UYECKUMH CBOWCTBAMH; HW3YYEHHE pE3YyJIbTAaTOB KOPPO3HMH METAUIOB  (BO3MOXKHO
UCTIONb30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHIA KalblUsi H
HaTpus C BOAOH (BO3MOXKHO HCIOJb30BaHUE BHAEOMATEPUAIOB); HCCIIEOBAaHHUE CBOWCTB
KECTKOM BOJBI; TMpOIecCa TOPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO HCIOJIh30BaHHE
BUJICOMATEPHAIIOB); TPHU3HAKOB MPOTEKAHUS KA4YECTBEHHBIX PEAKIMA Ha HWOHBI (MarHwus,
KanbIus, amroMuHus, nunka, sxenesa(ll) u xenesa(Ill), menu(Il)); HaGnrogeHue U onucaHue
MPOIIECCOB  OKpAIIMBaHUS IUIAMEHW WOHAMH HATpHsl, Kalusg H Kaublus (BO3MOXXHO
UCTIONIb30BAaHUE BHJICOMATEPHANIOB); HCCIeN0BaHHEe aMQpOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHUS ¥ TUIPOKCH]IA IIUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 1o TeMe «Baxuenmme
METAJIbI U UX COCTUHEHUS.

XuMus U OKpy:KamoLas cpeia

HoBble matepuansl U TeXHOJOTHHM. BelecTtBa m Marepuasibl B MOBCEAHEBHOW >KU3HU
YyeJoBeKa. XUMHUS U 310pOBbe. be3onacHoe UCIOap30BaHUE BEMIECTB U XUMUYECKUX PEAKLIUN B
OwiTy. IlepBasi momMoIb MpU XUMUYECKUX OKOTaxX U OTpaBieHHUSX. OCHOBBI IKOJIOTHYECKON
rPaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl (MpeaesibHasi JOIyCTUMAst
koHueHntpanus BemectB — [1JIK). Pons xumuu B pemeHnn 3KoI0TuIecKuX mpoosem.

[IpupoaHbIle HICTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTH), TPOAYKTHI X
nepepaboTKH, UX POJTb B OBITY M IPOMBIIIJIEHHOCTH.

XUMUYECKUH OKCTIEPUMEHT: W3yuyeHHue oO0pa3loB MaTepuanoB (CTEKJIO, CIUIABHI
METaJUIOB, TTOJIMMEPHBIE MAaTEPHAIIHI).

MexnpeaMeTHbie CBS3U

Peanu3anms MeXNpeAMETHBIX CBSI3SH MPH M3YYCHUH XHUMHUU B 9 KJlacce OCYILECTBISICTCS
4yepe3 HCIOJIb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TIOHSATHH, Tak ¥ TOHSTHIA,
SIBJSIFOLIIMXCSL  CUCTEMHBIMH  JUISL  OTICNIBHBIX IPEIMETOB ©CTECTBCHHO-HAYYHOIO  IMKJIA.
Peanmzanust MeXIpeaMETHBIX CBS3EH NPU M3YYCHUH XUMHH B 9 Kilacce OCYMIECTBISICTCS Yepe3
UCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHSTUH, TaK W TOHATHH, SBISIOLIHXCS
CHCTEMHBIMH IS OT/JICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHbIC MOHSATHSA: HAy4HBIH (aKkT, TUIOTE3a, 3aKOH, TEOpus,
aHanmM3, CHHTE3,  KiIacCUpUKAIMs,  I[EPUOJAUYHOCTh,  HAONIOJCHUE,  SKCIICPHMEHT,
MOJICTTUPOBaHKE, H3MEPEHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBINA 3P (eKT, TEeXHOTOTUsI, MATEPHAJIBI.

Odwusnka: wmarepus, aToM, O3JEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIWI, HW30TOIbI,
pPaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsiji, NPOBOJHUKH, IOJYIPOBOIHUKH,
JMRJICKTPUKHU, (OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKas pEIMIETKA, CIUIaBbl, (DU3MYECKUE BEIUYUHBI,
SIMHUIIBI U3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢ortocunres, npixanue, 6mocdepa, dKOCHCTEMA, MHUHEPATIbHBIE yn0OpeHus,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BENIECTBA.

leorpadus: armocdepa, ruapochepa, MuHEpalbl, TOPHBIE TMOPOABI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.

IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne xuMuu B 9 Kiacce HaAIpaBlIeHO HA JOCTHKEHHE OOYy4aroIIMMUCS JMYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHUS yUEOHOIO IpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHBI



JIM4HOCTHBIE pPE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOMIET0 00pa3oBaHUS
JOCTUTAaKOTCA B X0OI€ O6y‘I€HI/I$[ XUMHUHN B CIUHCTBEC yqe6H0f/'1 U BOCHHUTATEILHOU ACATCIIBHOCTHU
Opranuzaiiui B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUUCKHMH COIHMOKYJIBTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHU, HNPHUHATBIMHU B O6I].[€CTB€ npaBujIaMu W HOpMaMH
MOBEJICHUA U CIOCOOCTBYIOT TpOIleccaM CaMOIMO3HAHUS, CAMOPAa3BUTHUS W COIHMANU3AlUN
oOydJaronuxcs.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE€ B YACTH:

I[MaTpuoTH4ecKoro BOCHUTAHUS

1) HEHHOCTHOrO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HacJIeJIUI0, TOHUMaHUS 3HaYeHHsSI XUMUUECKON HAyKH B KU3HHU COBPEMEHHOTO
o01ecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIell 0 IepeoBbIX TOCTHKECHUAX U
OTKPBITHSIX MUPOBOI U OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00
yCTpOICTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnMTaHus

2) mpeAcTaBJIEHUS O COLMAIBHBIX HOPMax U MPaBUIaX MEXJINYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEI0BATENLCKOM, TBOPUECKON U IPYTHX BUAX JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOMI
COBMECTHOH JIeITEILHOCTH IIPH BHIMIOJIHEHUH Y4eOHbIX, IT03HABATENbHBIX 33/1a4, BHITOJTHEHUN
XMUMHUYECKHUX 3KCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHNUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B MPOLIECCE ITON Y4eOHOU AeATEIbHOCTH; TOTOBHOCTH OLICHUBAThH CBOE
IIOBEJICHHE U MOCTYIKU CBOUX TOBAPHILEH C MO3ULIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS IIOCIIEACTBUM MIOCTYIIKOB;

LleHHOCTH HAYYHOT0 TO3HAHUS

3) MUPOBO33PEHUYECKHUX MIPEICTABICHUI O BEIIECTBE U XUMUUYECKON PEaKIiH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJIAIOIINUX OCHOBY IS
MMOHMMAaHHUA CYIIIHOCTH HAyYHOUM KapTUHBI MUPA; MPEACTAaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/JIbl, B3aUMOCBA35X YEJIOBEKA C IPUPOIHON CpeIoH, O posn
XUMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUN 110 XUMHUH,
HEOOXOUMBIX 7151 O0BSICHEHHS HaOII01aeMbIX ITPOLIECCOB U SBIICHUM;

5) no3HaBaTenbHON, MHHOPMAIIMOHHON M YUTATEILCKOM KyJIbTYphI, B TOM YHCIIC HABHIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00yUeHUIO U MO3HAHUIO, JTH0003HATETbHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
caMo00pa30BaHMIO, TPOSKTHON M UCCIIEAOBATEILCKON AESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHS 00yUYEHHS B JajbHEHIIEM;

®opMHPOBaHNS KYJIbTYPbI 310POBbS

7) OCO3HaHUS IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3/J0POBbIM 00pa3 )KU3HU, OCO3HAHUS MOCIIEACTBUN 1 HENPUATHS BPEIHBIX
NpUBbIUEK (YIOTPEOICHHUS alKOToJIsl, HAPKOTUKOB, KYPEHHs ), HEOOXOAUMOCTH COOIIOICHUS
npaBui 6€30MaCHOCTH NMPH 00pallleHMH ¢ XUMHUUECKUMH BELECTBaMU B OBITY U pPeabHOM
KU3HU;

Tpynosoro Bocnutanust

8) nHTepeca K MPaKTUYECKOMY M3Y4EHUIO Ipodeccuii U Tpyaa pa3IudyHOro poja,
yBa)XEHUE K TPYIy U pe3ybTaTaM TPYJIOBOM AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUs IPEAMETHBIX 3HAHUHN M0 XUMHUH, OCO3HAHHOT'O BHIOOPA MHANBUIYATbHOM
TPACKTOPHUH MPOJIOJIKEHUS 00pa30BaHUS ¢ YUETOM JIMUHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XMMHHM, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCrenHoi



npodecCHOHATBHOM IEATENFHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUI; TOTOBHOCTh

aJIanTHPOBAaThCA B MpodeccnoHalbHOM cpejie;

IKOJIOTHYEeCKOI0 BOCIIUTAHUS

9) HKOJIOTMYECKH 11€J1ecO000pa3HOr0 OTHOIIEHUSI K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS, IOHUMAaHUS LIEGHHOCTH 3/10pOBOT0 U 0e30macHOro odpasa KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3HYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHMS IEHHOCTH COOJIIO/ICHHSI TPaBUII 0€30MacHOr0 MOBEICHHS ITPU paboTe C BEeLIeCTBAMH,
a TAKXKE B CUTYyalUAX, YTPOXKAOIINX 3JOPOBBIO U JKU3HU JIFOACH;

10) cnocoOHOCTH IPUMEHATH 3HAHUSA, TIOTy4aeMble IIPU U3yUYCHUH XUMUH, JUIs PELICHUS
3a/1a4, CBA3aHHBIX C OKPY’KAOLIEH MPUPOTHON CPEIOH, MOBBIIIEHUS YPOBHS KOJIOTHYECKOU
KYJIbTYpBbI, OCO3HAHHUS TTI00AIEHOTO XapaKkTepa SKOJIOTHYECKHX MPOoOJIeM U IMyTel UX pelieHus
ITOCPEICTBOM METOJ 0B XHUMHH;

11) 9KOI0TrMUECKOr0 MBIIUIEHHS], yMEHHSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIILHOM,
KOMMYHHKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeaMETHBIX PE3yNbTaTOB BBIICISIOT 3HAYUMBIC UISI (POPMHUPOBAHUS
MHPOBO33pEHHUsI OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIMI, THUIOTEe3a, (akT, cUcTeMa,
npolecc, SKCIEPUMEHT U Jp.), KOTOpPBhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IpeIMeTax U MO3BOJISIIOT HA OCHOBE 3HAHHUM U3 3THUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHUBEpPCAIbHbIE Y4eOHbIC NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHMKATHBHbIE, PETYJATHBHBIE), KOTOpble 0O0ecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOM! €A TeIbHOCTH.

MetanpeameTHble pe3yibTaThl OCBOCHHSI 0Opa30BaTelNbHONW MNPOrpaMMbl MO XUMHUU
OTpaxkaroT OBJAJCHUE YHUBEPCATbHBIMU MTO3HABATEIbHBIMU JACHCTBUSMHU, B TOM YHCIIE:

Ba3oBbIMH JJorMYecKMMH A€l CTBUSIMU

1) yMeHHeM UCTOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOCHUU 3HAHUI:
PacKpbIBaTh CMBICI XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIE PU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATHAMM), UCIIOJIb30BaTh OHATHUS JUIsl OOBSICHEHUS
OTACNBHBIX (DAKTOB U SBJICHUN; BRIOMPATh OCHOBAHUS U KPUTEPHUH IJIsl KITaCCUPUKAIIIH
XMMHMYECKHX BEIIECTB U XMMUUYECKUX PEaKLUi; yCTaHABIUBATh IIPUYMHHO-CIICICTBEHHBIE CBSA3H
MEXIy 00BEKTaMU U3yUEHHS; CTPOUTD JIOTUIECKHE PACCYKACHUS (MHIYKTUBHBIC, IeAyKTUBHBIC,
10 QHAJIOTUM); JAeJIaTh BBIBOJbI M 3aKJIIOUCHHUS;

2) yMEHHMEM IIPUMEHSITD B IIPOLIECCE TTO3HAHUS MOHATHS (IIPEIMETHBIE U METAIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCII0JIb3YEMbIE B XUMHHU, IPEOOPA30BBIBATH IIUPOKO
IIPUMEHSIEMbIE B XUMUU MO/JIEJIbHbBIE IPECTABICHNS — XUMHUYECKUI 3HaK (CUMBOJI 2JIEMEHTA),
XUMu4eckas (opMysia 1 ypaBHEHHE XUMUYECKOH peakiMi — MpH pelIeHUuH y4eOHO-
[I03HABATEJIbHBIX 33/]1a4; C YUETOM 3TUX MOJEIBHBIX IPEJCTABICHNUN BBISIBISTH U
XapaKTepu30BaTh CYLIECTBEHHbIE IPU3HAKU U3yYaeMbIX 00bEKTOB— XUMHUUYECKUX BELIECTB U
XMUMUYECKHUX PEaKIUif; BBISBIATH O0IME 3aKOHOMEPHOCTH, TPUIMHHO-CIIEICTBEHHBIE CBSA3U U
IIPOTUBOPEYHS B U3yYAEMBIX IIPOLECCAX U SIBJICHUAX; IIPEUIaraTb KPUTEPUH [ BBISABICHUS
3THX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIA; CAMOCTOSATEIILHO BEIOMPATH CIIOCO0 pereH s yaeOHOM
3aJjauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUS, BBIOUpaTh HanboJsiee MoAXOoAMui ¢
Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB);

Ba3oBbIMHE Hccie10BaTeILCKMMH 1eHCTBUSIMHU

3) yMeHHMEeM HUCII0JIb30BaTh IOCTABICHHbBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, A
TaK)K€ B KaYECTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3HI 10 IPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CY>KJICHUIA;
4) mproOpeTeHue OIbITa M0 MJIAHUPOBAHUIO, OPTaHU3ALMH U IPOBEICHUIO YUEHUUECKHUX
HKCIEPUMEHTOB: YMEHHE HaOIr01aTh 3a XOJI0OM IPOIIEcCa, CAMOCTOSTENbHO MPOrHO3UPOBATh



€ro pe3yibTar, (OpMyJIUPOBATh 0OOOIIEHNUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MpoAeaHHON paboTe;

Pa6oroii ¢ nunopmanueit

5) ymeHueM BeIOHpATh, AHAJIM3UPOBATH U MHTEPIPETHPOBATH MHPOPMAIIUIO PA3THUHBIX
BUJIOB U (pOpM IMpeAcTaBICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAast
JTUTEepaTypa XUMUYECKOTO COACPkKaHMSI, CIIPABOYHBIEC TOCOOUS, pecypchl HTepHeTa);
KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

6) yMEHHEM IPUMEHSTH PA3JIMYHbIE METOBI M 3aIIPOCHI IPU TIOUCKE B 0TOOpe MH(OpMaIH
Y COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS Y4EOHBIX U TTO3HABATEIbHBIX
3aaa4 OHpe-,Z[eJIéHHOFO THUIIA, HpI/IO6peTeHI/IC OIlbITAa B 06J'IaCTI/I HUCITIOJIB30BaHUA
MH(GOPMaIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI1, OBJIa/IEHUE KyJIbTypOil aKTUBHOTO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTEM,; CAMOCTOATCIIBHO BI)I6I/IpaTI> OINTUMAJILHYIO
dbopMy mpeacTaBieHuss HHGOPMAITUHN U UILUTIOCTPUPOBATH PelIaeMble 3aJa4l HECIOKHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popMaMu rpaduKu 1 UX KOMOWHAIHSIMU;

7) yMeHHEM UCTIOIb30BaTh M aHAJIM3UPOBATH B IIpoIecce Y4eOHOM U NCCIeI0BaTENbCKOM
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSAHWH MMPOMBIINIJICHHOCTH, CECJIBCKOT'O XO035IiCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATUBHBIMH J€HCTBUSIMU

8) yMeHueM 3a7aBaTh BOIIPOCHI (B XOJI€ AUajora W/Uiu AUCKYCCHH) 10 CYLIECTBY
o0Cy)aeMoi TeMBbI, (POPMYJIMPOBATH CBOM MPEIOKECHUS OTHOCUTEIILHO BBIITOJIHEHUS
MIpeIOKEHHON 3a1auH;

9) mpuoOpeTeHne OMbITa IPE3CHTAIIMA PE3YJIHTATOB BBITIOJHEHUS XUMUIECKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMBITA, TAOOPATOPHON PAOOTHI MO UCCIIECTOBAHHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

10) 3auHTEpeCcOBaHHOCTH B COBMECTHOM CO CBEpCTHUKAMU MTO3HABATENIBHOM U
HCCIIEIOBATENLCKON AEATEIHHOCTH TIPU PEIICHUH BO3HUKAIOUINX MPo0IeM Ha OCHOBE y4éTa
OOIIMX UHTEPECOB M COTIACOBAHUSA MO3UIUH (00CY X IeHUs, 00OMEH MHEHHUSIMH, «MO3TOBBIE
MTYPMBD», KOOpAWUHAIUA COBMCCTHBIX I[CflCTBI/Iﬁ, OMNpeaACIICHUEC KPUTCPHUCB 110 OLICHKE
KauecTBa BBIMOJHEHHOM paboThI U Ap.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMH JIeiCTBUSIMH

11) ymMeHueM caMOoCTOSITENbHO ONPEAENATh LEIH AESITeNbHOCTH, INIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U TIPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIESITEIHHOCTD,
BbIOMpaTh Hanboee 3PEKTUBHBIE CITOCOOBI PEIIeHUs] yUeOHBIX U MO3HABATENbHBIX 33/1a4,
CaMOCTOATENIBHO COCTABJIAITh WIIM KOPPEKTUPOBATH NPEIIOKEHHBIN aITOPUTM IEUCTBUH NPH
BBINOJIHEHUH 33JaHUH C YYETOM MOJyYSHHs HOBBIX 3HAaHUI 00 n3ydaeMbIX 0OBbEKTaxX —
BEIIECTBAX U PEaKIHIX; OLIEHUBATh COOTBETCTBHUE MOyYEHHOTO Pe3yJIbTaTa 3assBICHHOM LIeNH;

12) ymMeHHeM UCTIOb30BaTh M AaHAIM3UPOBATH KOHTEKCTHI, PE/IaraéMble B yCIIOBUU
3aJaHuH.

HNPEIMETHBIE PE3YJIbTATHI
B cocraBe npeaMeTHBIX pe3yJIbTaTOB [0 OCBOCHHIO 0053aTEIBHOIO COJIEpKaHus,

YCTaHOBJICHHOT'O JAaHHOW IPpUMEpHOU pabodell mporpaMMoii, BELICTSIOT: OCBOCHHBIC
00y4arolMMuUCs Hay4HbIE 3HAHUS, YMEHUS U CIocOObI IeHCTBUH, criennduyeckue ams
MpeAMETHOMN 001acTh « XUMUSI», BUJIBI I€ITEIILHOCTH 1O
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 UHTEPIIPETALUU, TIPe0OPaA30BAHUIO U IPUMEHEHUIO B
Pa3IUYHBIX YY€OHBIX U HOBBIX CUTYaIUsX.

[TpenMeTHbIE pe3yabTaThl IPEICTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTH Y O0YUaAIOLIUXCS
CHEAYIOLIUX YMEHUM:

1) packpvisams cmblci OCHOBHBIX XUMHUUECKUX MOHATUN: XUMHUYECKUN JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BaJIECHTHOCTb,



NIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHNS, XUMUUYECKasl PEAKIIUS, XUMUUECKasl CBSI3b,
TEII0BOM 2P PEKT peaknu, MOJb, MOJISIPHBIN 00BbEM, PACTBOD; SJEKTPOIUTHI, HEITEKTPOIIUTHI,
AJIEKTPOIUTUYECKAs JUCCOLMALINS, PEaKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOpAaTUMbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakLuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAaHOBIICHUE, aJIIOTPOIINS,
amM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHASI, MOHHASI, METAITTMNYECKas ), KpUCTAIIMUECKast
peIETKa, KOPPO3Us METAIIOB, CIUIABBI; CKOPOCTh XUMUYECKON PEAKINH, TPENETBHO
nonyctumast konuentpauus (ITJ1K) Bemectsa;

2) unniocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSATH
9TH MOHATHUS MPU ONUCAHUU BEIIECTB U UX MPEBPAILEHUM;

3) ucnonvzosames XUMHUUECKYIO CUMBOJIUKY JUIS COCTABJICHUS (POPMYIT BELIECTB U YPaBHEHUI
XUMUYECKUX PEAKIUH;

4) onpedensamb BaIGHTHOCTb U CTENICHb OKUCIICHUS] XUMHUYECKUX HJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa; MPUHAJJIEKHOCTh BEUIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUHN MO
bopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJCHTHAs!, MOHHAS, METAJIMYECKAs) B HEOPTaHMUECKUX
COEIMHEHMSX; 3aps]] MOHA TI0 XMMHUYECKOHN (opMyJie; XapaKTep Cpelibl B BOJHBIX pacTBOPax
HEOPraHMYECKUX COEAMHEHHUH, TN KPUCTAININYECKON PEIIETKH KOHKPETHOIO BEIIIECTBA;

5) packpwvisams cmvica [lepnoanueckoro 3akona Jl. V1. MenneneeBa u 1eMOHCTPUPOBATH €TO
MOHMMaHHMeE: ONKCHIBATH M XapaKTepU30BaTh Tabauunyto Gopmy Ileproanyeckoit cucremMsbl
XUMHUYECKUX JIEMEHTOB: pa3jiNyaTh MOHATHUS «TJ1aBHas noArpymnmna (A-rpymnmna)» u «mnodovHas
noarpymnna (b-rpynmna)», Massie 1 60JbIINE TEPUOIBI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE
HUMEIOTCS B IEPUOANYECKOMN TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil sipa, o0IIee YUCIIO SJIEKTPOHOB U paclipe/ieIeHue UxX
IO 3JIEKTPOHHBIM CJI0SIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
U X COEIMHEHUH B MpeesiaX MajblX MEPUOI0B U IJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

6) Kraccuguyuposams XUMHUUECKUE STEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKHE
peakiuuu (1o YUCIy U COCTaBy YYacTBYIOIIUX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3D (eKTy, 1o
MU3MEHEHUIO CTENEHEN OKHUCIEHHSI XUMUYECKUX YJIEMEHTOB);

7) xapaxmepuzoeams (OMUCHIBATH) OOITUE U CHICIU(DUIECKIE XUMUUECKHE CBOMCTBA MTPOCTHIX
U CJIO’KHBIX BELECTB, MOATBEPHKAAsI ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX
YpPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;

8) cocmaensame ypaBHEHUS DIIEKTPOJUTUUECKON AMCCOLUALIMY KUCIIOT, LIIEJI0OUEl U COJIeH;
MOJIHBIE U COKpALIEHHbIE YPAaBHEHUS peaKIUii HOHHOTO 00MEHa; ypaBHEHUS peaKIHid,
MOATBEPKIAOLIUX CYIIECTBOBAHUE N€HETUUECKOMN CBSA3H MEXAY BEIIECTBAMU PA3IMUHBIX
KJIaCCOB;

9) packpvisamv cyuHocmbs OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10) npoenozuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BOZMOXKHOCTH
MPOTEKAaHUsI XMMUYECKUX MPEBPAIlleHUH B pa3InYHbIX YCIOBHUSX;

11) évruucams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 opMyJie COeTMHEHHSI; MACCOBYIO JIONIO BEILIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKIuy;

12) credosams npaBuiaM MoIb30BaHUSI XUMUYECKON OCYAO0N U 1TaOOpaTOPHBIM
000pyI0BaHUEM, A TAK)KE MpaBUJIaM OOpAIleHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHSMHU N0 BBIIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB 110 TOTYUYEHUIO U
coOHnpaHHIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YIIEKUCIOTO ra3a);

13) nposooums peakuuu, NOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAaB Pa3IMUHbIX BEUIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOU -, KapOoHAT-, pocdar-, cuauKar-,
cyib(aT-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHS M HOHBI N3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

14) npumensims OCHOBHBIE OTIEPALIUN MBICIUTEIBHON JAESATEIbHOCTH — aHAJINU3 U CUHTES,



CpaBHEHHE, 0000I1IeHIe, CUCTEeMAaTH3all1IO, BBISBICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H — 115
M3YyYEHHUsI CBOMCTB BEIIECTB U XUMUUYECKUX PEaKLUii; €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS
— HabmroieHne, U3MEpEeHne, MOICTIMPOBAHUE, SKCIICPUMEHT (pealIbHbI U MBICIICHHBIH )
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