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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAaHUS, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPBI JINTYHOCTH, €€ 001IeH 1 PYyHKITMOHAITBHONU TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBlieHUs B OOy4YEHHWH XUMHUHU 00eCredyMBarOTCS CHEUUKON colepskaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TEeNarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ maydeHuro. CoaepkaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpHO OpTraHW30BaHbI IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHUM M PA3BUTHUM I[IO3HABATEJIBHBIX YMEHUNH M HUX NPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY TPHHITHIO PEHICHWH, CHOCOOHOW aganTUpoOBaThCcs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEHHE O0O0y4aroIuxcsi K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX HpPHU pELIEHUU NpodiaeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHMYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

YYEBHO-METOJANYECKOE OBECINEYEHUE OBPA3OBATEJIBHOT' O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JJ151 YHEHUKA

* Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos WN.I'., Cnagkos C.A. AKiioHepHO€E 00111eCTBO
«M3narenscTBO «IIpocBemenune»



COJAEP)KAHUE OBYYEHUA

9 KUIACC

BemrecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux siaemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XHMHUYECKHUX
9JIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kalls, KalblUsi U WX COCOUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [leproudeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KJjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEHIECTB, MO TEMJIOBOMY 3(QeKry, Mo H3MEHEHHWIO CTeNneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO yYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTreHHBIX M TeTepOreHHbIX peaknusax. [lonsrue o
karanu3e. Ilonstue o XumuueckoM paBHOBecud. DakTOpbI, BIMSIOINIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU U TOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHbI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XUMHUYECKOM CBSI3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcIoBHsI MPOTEKaHUs peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KUCIIOT, OCHOBaHHWIl M COJEl B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METAIJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HaTpus),
HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pa3IMUHBIX
(bakTOpOB, MCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, IIeno4Ye U cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPH3HAKKA MPOTEKAHHs peaKIrii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKIUu PA3T0KCHHS, COSAMHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 MX coeTUHEHUSI

OO0mass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHne U (u3HUEcCKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHYECKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJICHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. [leficTBre Xjopa U XJIOPOBOJIOPOJIa HAa OpraHM3M YellioBeKa. BaxkHelme XJIopuabl
U UX HaXO0XJICHHE B IPUPO/IE.



O6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3HYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHe M XHMHUYecKHue cBoicTBa. OKCHIBI CEepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHus cepHoil KuciotTel. [Ipumenenue
cepHoii KucnoThl. COJIM CepPHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbhaT-uoH. HaxoxneHue
ceppl U €€ coelMHEHUH B TMpupoAe. XHUMHUYECKOE 3arps3HEHHE OKpYKawllehd cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUS.

OOmass xapakrepucTuka 3i1eMEHTOB VA-rpymnnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Npupone, Qumdeckue u
XUMHYeCKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaK, ero GU3N4ecKue 1 XMMUIECKHE
CBOICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHMsI, UX (PU3MUECKUE U XMMHYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHas peaklds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
dbusznueckue W XUMHYECKHE CBOicTBa (OOIIMe Kak TMpeACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XUMHUECKOE 3arps3HEHUE OKPYXKAIOMIeH Cpelibl COSAMHEHUSIMUA a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAIIHA
docdopa, duznueckue u xumudeckue cpoiictea. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBA, mosyueHue. lcmonp3oBanue QocdaroB B KadecTBe
MUHEPATBHBIX yI00pEHUIA.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, Gpusndeckre U XuMU4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GpU3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEIJICHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnora). IlpuponHsie
UCTOYHUKU YIJIE€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX MepepaboTKu
(O6eH3uH), UX POJb B OBITY U MPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OesKkax, YyIJeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4eHHE U NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimume
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-WOHBI U HAOIIOACHWE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaoOB), O3HAKOMJIEHHE C 00OpasliaMu XJIOPUAOB (TaJOTre€HUAOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauWBaHHMs  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYeHHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU



KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONIoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAITIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3Y4YEHHE MOJENeld KpUCTAUIMYECKHUX PEHIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACOpPOLMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MmojyyeHue, CoOOupaHue, pacro3HaBaHUuE
U W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJEHHWE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE I[PU3HAKOB MX IPOTEKAHMS, O3HAKOMIIEHHWE C MNPOAYKUHUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o teme «Baxuelmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTtasiibl M MX COeUHEHUS

OO0mass xapakTepUCTHKA XHMHYECKHUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuieckux aemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspKeHUW MerauioB. dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl moxydeHus: MeTaioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounbie MeTauibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX AaTOMOB, HaXOXJAEHUE B mpupoje. OPuznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUN.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KajlblUU: TnoyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux saemMeHtoB J[. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B mpupojae. OuU3nvecKkue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
IIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYCHHE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KAJIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Keine3a B
KHCTIoposie  (BO3MOXKHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, xkene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBS3€H NMPU M3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SABJSIOIIMXCS CUCTEMHBIMU ISl OTACIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIElIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATEPUAIIbI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DJJICKTPUYECKUN 3apsj, MPOBOAHUKH, IOJYIPOBOJIHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHMS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHHUS INPOrpaMMbl OCHOBHOI'O OOILEro o0Opa3oBaHUs
JOCTHTAIOTCSl B Xoie OOydeHHs XHMHUHM B €OUHCTBE Y4YeOHOW M BOCHHTATEIbHOU
NESTeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMM POCCUHCKUMHU COLMOKYJIBTYPHBIMU H
TYyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPUHATHIMA B OOIIECTBE MpPaBWIAMH M HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHMS, CaMOPa3BUTUSA M COLMAIM3ALMU
00ydJaromuxcsl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXkKAaOT TOTOBHOCTh OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OIbITA JEeSITeILHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSIL:

LIEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJMIO, TIOHUMAHUs 3HAYCHHUS XUMHYECKOW HAYKH B JKM3HH COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH BIIa/IETh JOCTOBEPHOM MH(OpMaIuei 0 nepeaoBbIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM U OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOHCTBE MUpPa U OOLIECTBA;

2) rpa:kIaHCKOT0 BOCTIMTAHMA:

IPEJCTABICHUS O COLMAIbHBIX HOPMAax M HPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
yueOHOMCCIIeI0BATeNbCKOM, TBOPYECKOM M ApPYruX BUAAX JEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HON COBMECTHOM AEATENHHOCTH TPHU BBINOJIHEHUH YYEOHBIX, IMO3HABATEIbHBIX
3aja4, BBINOJHEHUU XUMMUYECKMX OSKCIIEPUMEHTOB, CO3JaHMHM Y4YEeOHBIX IPOEKTOB,
CTPEMJICHMsI K B3aWMOIIOHMMAHHUIO M B3aUMOINOMOIIM B TMPOIECCe OTOM y4ueOHOU
JeSITeIbHOCTH, TOTOBHOCTH OLICHHWBATh CBOE IOBEJIEHHE M IMOCTYIKH CBOMX TOBapuUIeH ¢
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHUYECKHE TPEJICTABICHUS] O BEIIECTBE M XHMHUYECKOH peakKIuy,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIIME OCHOBY JJIS
MOHWMaHMs CYIIHOCTH HAyYHOH KapTUHBI MHpA, TMPEICTaBIEHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJbI, B3aHUMOCBS3SX YEJIOBEKAa C MPUPOAHOHN cpenoi, o
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJy4YE€HUE HOBBIX 3HAHMHA MO XHMMHU,
HEOOXOUMBIC Uit OOBSICHEHWs HAOJIIOAAEMBIX TIPOIIECCOB M SIBIICHWI, MO3HABATEIBHOM,
MH(POPMAIIMOHHON M YMTATEeNbCKOM KyJIbTYyphbl, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOW JHMTEPATypOH, AOCTYIMHBIMH TEXHHYECKUMH
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYCHHIO M TMO3HAHUIO, JIIDOO3HATEIIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM0o00pa30BaHMUIO, MPOEKTHOM M HCCIEeNOBATEIbCKON JIeATENbHOCTH, K OCO3HAHHOMY
BEIOOPY HATPABICHHOCTH M YPOBHS 0OYYEHUS B AbHEHIIIEM;

4) popMupOBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHME IIEHHOCTH >XH3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0POBBIO,
YCTQHOBKHM Ha 3/I0pOBBI 00pa3 >KW3HH, OCO3HAHUE IMOCIEICTBUI W HENPHUITHE BPEIHBIX
npuBbIYEK (YNOTPeOIeHUs alIKOrojsl, HAPKOTUKOB, KypEeHHUs ), HEOOXOJUMOCTH COOII0OICHUS
npaBuUi G€30MaCHOCTH MPHU OOpPAIEHUH C XMMUYECKHMHU BELIECTBAMU B OBITY U peaslbHOU
KHU3HH,

5) TpynoBOro BoCHUTAHUS:



WHTEpPEC K TPAKTHYECKOMY H3YyUYCHHUIO MpodeccHid W TpyAa pa3IudHOTO poja,
YBAKEHUE K TPYAy M pPeE3yibTaraMm TPYIOBOW JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE
MPUMEHEHUSI TPEAMETHBIX 3HAHMM 110 XHWMHH, OCO3HAHHBIM BBIOOP WHIWBHIYATHHOM
TPACKTOPHUH MPOJOIKEHUST 00pa30BaHUs C YUYETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIemHol mnpodecCuoHaTbHOM
NESATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHUW, TOTOBHOCTH aJalTHPOBATHCA B
npodeCCuOHAIBHOU CpeIe;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY JKM3HU Ha
3emite, OCHOBE €€ CyIIeCTBOBaHUsI, TOHUMAHUE [IEHHOCTHU 3JJ0POBOTO M 0€30macHOro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY U TICHXUYECKOMY
3JI0pPOBBIO, OCO3HAHHE [IEHHOCTU COOIOCHMSI MPABUII 0€30MaCHOTO MOBEACHHUS IIPU padoTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYyalUSIX, YTPOKAKOUIUX 3I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MMOJy9aeMbIe MPU U3YYCHUU XUMUH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKpYXarolled NPUPOAHOW Cpeaoil, JUIsl TMOBBILICHUS YpPOBHS
9KOJIOTUYECKON KYJIBTYPhI, OCO3HAHUS TJI00aTBbHOTO XapaKTepa SKOJOTMUYECKUX MPOoOJIeM U
MyTEeHd HMX PELICHUs] MOCPEICTBOM METOJOB XUMHUHU, HKOJIOTHYECKOTO MBILUICHUS, YMEHHS
PYKOBOJICTBOBAThCSl UM B MIO3HABATEIbHONW, KOMMYHUKATUBHOM U COLIMAIBHOM MTPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe merampeaMeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYUMBIC ISl (POPMUPOBAHUS
MHUPOBO33pEHHUs 00IIeHAYYHbIEC TOHATUS (3aKOH, TEOPHs, IPUHIIMII, THIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOPbI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUI U3 ATUX MpPeAMETOB (OpMHPOBATH
MIPE/ICTAaBICHHE O LIEIOCTHON HAayYHON KapTHHE MHUpA, U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATHBHBIC,  pETYJSTHUBHBIE), KOTOpble  OOECHEYHUBAIOT
(hOopMHUPOBaHHE TOTOBHOCTH K CAMOCTOSATCIHHOMY IUIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOI e TeNbHOCTH.

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJoruyeckue AeiicTBUS:

YMEHHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TMPU OCBOEHUHM 3HAHUWM:
pacKpbIBaTh CMBICI XUMHUYECKUX TIOHATUN (BBIAETATh WX XapaKTepHbIE MPU3HAKH,
YCTAaHABIIMBATh B3aUMOCBSI3b C JIDYTMMHU TIOHSATHSIMU), WCIOJNB30BAaTh TIOHSTHS  JUIsS
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SABIEHUH, BBIOUPATH OCHOBAHMUS U KPUTEPHUU IS
KJIaCCU(PUKAIIMM XMUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKIMil, yCTaHaBJIUBATh MPUUYUHHO-
CIIEJICTBEHHBIC CBSA3M MEXKIYy OOBEKTaMH H3y4YeHHS, CTPOUTH JIOTUYECKHE PACCYKICHHS
(MHAYKTUBHBIE, IETyKTUBHBIE, TIO aHAJIOTHUH ), J€JIaTh BHIBOJIBI U 3aKIIIOUCHNS,

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATUS (IPeIMETHBIC U METANPEAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOIB3YEMbIE B XUMHUHU, MPEOOPa30BHIBATH IIUPOKO
MpUMEHseMble B XHUMHUU MOJENbHbIE TPEACTABICHUS — XUMUYECKHH 3HaK (CHMMBOJ
JJIeMEeHTa), XUMHUYecKas (GopMmysia U YpaBHCHHE XHUMHUYECKON pEakIuu — TMPU PEIIeHUU
y4e0HO-TI03HABATENbHBIX 3aJ]a4, ¢ y4ETOM ITHX MOJEIbHBIX MPEICTABICHUN BBISIBIATH U
XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA U3YIaEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKINi, BBISABIATH OOIINME 3aKOHOMEPHOCTH, MPUIHMHHO-CIICICTBEHHBIEC CBSI3U
Y POTUBOPEYHUS B U3YYAEMbIX MTPOIECCAX U SBJICHUSAX.

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMUS,
TaK)K€ B KAadyeCTBE OCHOBBHI Ui (DOPMHUPOBAHHSI THUIOTE3Bl MO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpPETEHUE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO YUYCHHUECKUX
AKCTIIEPUMEHTOB, YMEHUE HAOII0IaTh 32 X0JIOM MPOIECCa, CAaMOCTOSATEIBLHO MPOTHO3UPOBATH



€ro pe3ynbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 110 pPE3yJlbTaTaM IMPOBEIEHHOIO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOICIIaHHON padoTe.

PabGora ¢ nundopmaumeii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAIMIO PA3IUYHBIX
BUJIOB U (hOPM NIPEICTABICHHUS, IIOTYYaEMYI0 M3 Pa3HbIX UCTOYHUKOB (HAy4HO-IIOIYJIsIpHAst
JUTEpaTypa XUMHUYECKOTO COJEepKaHWs, CIpaBOYHbIE mocoOusi, pecypcel MHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO M HEJIOCTOBEPHYIO HH(OPMALIHIO;

yMEHUE TMpPHUMEHATh pa3JIMYHble METOABl U 3alpochl MNpHU TIOUCKE U OTOOpe
nHGOpMALlMd U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX I BBIIOJIHEHUS Y4EOHBIX U
MO3HABATENBHBIX 337a4 ONpPEACNEHHOTO THIA, MPHOOpETeHHWEe ombiTa B  00JacTu
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIaJieHHE KyJIbTYpOou
aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMpPATH
ONTUMAIbHYI0 (OpMy IpeAcTaBiIeHUs MH(GOPMALUU U WILIIOCTPUPOBATh pelllaeMble 3aJauu
HECJIO)KHBIMU CXEMaMH, IarpaMMaMu, IpyTUMU popMaMu TpapuKi U UX KOMOWHAIHSIMU;

YMEHHUE UCMOJIb30BaTh U aHAIM3UPOBAThH B Ipoliecce Y4eOHOW M HCCIe0BATENbCKON
NESTeIbHOCTH HWH(POPMALMUIO O BIHUSAHUU IPOMBIIUICHHOCTH, CEIBCKOTO XO3MHWCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH IPUPOJHON CPEBL.

KomMmyHukaTHBHbBIEe yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA:

YMEHHUsS 3a/1aBaTh BOIPOCHl (B XOA€ AMaiora M (MiaM) AMCKYCCHH) IO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYIHPOBATH CBOHM NPEAJIOKEHHUS OTHOCHTEIBHO BBITIOJTHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHS TPEACTaBIATh IOJIYUYEHHBIE PEe3yJbTaThl [MO3HABATEIbHOM JEATENbHOCTH B
YCTHBIX UM IIMCBMEHHBIX TEKCTax; JejaTb IPE3CHTALMI0 PE3YJIbTaTOB  BBIOJHEHUS
XUMHYECKOTO JKCIepuMeHTa (7ab0paTOpHOTO  OMbITa, JIA0OpaTOpPHOW  PabOTHI IO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, y4€OHOI'O IIPOEKTA);

yMEHHS Y4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM 1O3HaBATEIbHOU
U HUCCIIeI0OBATENBCKOM JIeATENbHOCTH NPU PEIICHUHM BO3HUKAIOUIMX MpPOoOJeM Ha OCHOBE
yuéTra OOIMMX MHTEPECOB W COIJIACOBaHMUS MO3ULUN (00CyXkaeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAWHALMS COBMECTHBIX NEHCTBHI, ONpPENEICHUE KPUTEPUEB IO
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U JIpyTHe).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNsTh  LEJNU  JIeATEIbHOCTH,  IUIAHUPOBATbH,
OCYLIECTBIISATh, KOHTPOJUPOBATH M MNP HEOOXOJUMOCTH KOPPEKTHUPOBaTh  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubosnee >PQPEKTUBHbIE CHOCOOBI pelIeHHs YYeOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTaBJIATh WIH KOPPEKTUPOBATh IPEIOKEHHBIN
QITOPUTM JEHCTBUI IpPH BBINOJHEHUM 3aJaHUM C y4€TOM IOJIyY€HHS HOBBIX 3HAHUU 00
U3ydaeMbIX OOBEKTaX — BEIECTBaX M PEAKIMAX, OLIEHWBATh COOTBETCTBUE IOJyYEHHOI'O
pe3ynbTarta 3asBJICHHON 1€/, YMEHHE HCIONb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCJIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJbTATHBI

B cocraBe mpenMeTHBIX pPe3yJbTATOB IO OCBOEHHUIO 00S3aTENLHOIO COJECpKaHUS,
YCTAHOBJICHHOTO JaHHOW deaepaqbHOH padouell MporpaMMOl, BBIACISIIOT: OCBOSHHBIE
o0yyarolMMHUCs Hay4yHbIE 3HAHUS, YMEHHUS M CHocoObl AeicTBUl, cnenuduyeckue amis
MpeIMETHON 00J1acTH «XUMUS», BUJBI JEATEIBHOCTH MO TMOJYyYEHHI0 HOBOT'O 3HAHHUSA, €ro
UMHTEepOpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IMUYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsX.

K xoHIly 00y4yeHus B 9 Kiacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHITHI: XUMUYECKUHN IEMEHT, aTOM,

MOJIEKyJla, HWOH, KaTHOH, AaHHMOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,



BaJICHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XHUMHUYecKas
peaKiysi, XAMHYECKasi CBS3b, TETIOBON 3P (PEKT peakluu, MOJb, MOJISAPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, JIIEKTPOJIUTHYECKAs AUCCOIHAIIHS,
peakiu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIC U
HeoOpaTUMbIe PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEb,
BOCCTAHOBUTEINIb, OKHCJCHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKas CBsA3b (KOBaJCHTHAs, HOHHAs, METaJUIMYecKas), KpUcTalindecKas
pemeéTka, KOppO3Wsl METAJIOB, CIUIAaBbl, CKOPOCTh XHMMHUYECKOH peakiu,
npenenbHo gonyctuMas konueHtpanus [1JIK BemectBa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHSTH 3TU
TIOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAIICHHIA;

UCIOJIb30BAaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTaBJICHUS (POpPMyIN BEIIECTB U
YPaBHEHUU XUMHYECKUX PEAKIUK;

ONpEAENsATh BAJICHTHOCTb U CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB B
COCAMHEHUSX Pa3IMYHOTO COCTaBa, NMPHHAICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEMHEHUN 1o (hopMyiaM, BUJ XUMHUECKOH CBS3H (KOBaJIEHTHAsI, HOHHAS,
METAJINYECKasl) B HEOPTraHWYECKHX COCIUHEHUSIX, 3apsj MOHA 10 XMUMHYECKON
dbopMyIie, xapakTep cpelbl B BOJHBIX pPACTBOpPAX HEOPraHMUYECKUX COEIMHEHUH,
TUT KPUCTAJUTMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh  cMbicn  [lepuommueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPHPOBATh €r0 MOHWMAHHE: OIUCBHIBATH M XapaKTEPH30BATh TAOIHYHYIO
dbopmy Ileproanueckoil CHCTEMBl XMMHUYECKUX 3JIECMCHTOB: Pa3iU4vaTh IOHSATHS
«rnaBHas noarpynna (A-rpymnmna)» u «mnobouyHas noarpynna (b-rpymma)y», mansie u
OoyplIMEe  TEpUOJBI, COOTHOCHUTH  O0O3HAUCHHs, KOTOpbIE HUMEITCA B
MEePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHAYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOIiee YHuciao 3JIEKTPOHOB W
pacmpesielieHre UX 1Mo AIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTHU B
W3MCHCHUU CBOWMCTB AJICMEHTOB M UX COCIMHEHUH B Ipe/esiaXx MaJlbIX MEPHOIO0B U
TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KIacCUUIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMHYECKHUE peakiuu (10 YUCIy U COCTaBYy YYaCTBYIOIIUX B PEAKIUU BEUIECTB, MO
TerwoBoMy d(h@eKxTy, M0 M3MEHEHHIO CTEeNeHEH OKHUCICHHS XUMHYECKHX
3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W crenu(uueckue XUMUYECKHUEe CBONCTBA
MPOCTBIX W CIIOKHBIX  BEIIECTB, TOATBEPXKIas ONMUCAaHUE IPHUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTaBJIATh YPaBHEHHS DJIEKTPONIUTUYECKOW ITUCCOIMAIMU KHUCIOT, MIeNoued |
coJieil, IOJTHBIE M COKpAILEHHBIE YPABHEHUSI PEAaKIMi HOHHOTO 0OMEHa, YpaBHEHMUSI
peakiuii, TMOATBEPKAAIIINX CYIIECTBOBAaHHE TEHETUYECKOW CBA3H MEXIy
BEIIECTBAMH PA3INYHBIX KIIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCINTEIEHO-BOCCTAHOBHTEIBHBIX PEaKIUil MMOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOSMOKHOCTH
MPOTEKAHUS XUMHYCCKHUX TPEBPAIICHAN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTr0 3JIeMeHTa Mo (opMylie COeAMHEHUs, MaCCOBYIO
JIOJTFO BEIIECTBA B PAcTBOpPE, MPOBOAMTH PACUYETHI 1O YPABHEHUIO XHUMHUYECKOH
peaxuuu;



cOONIOaTh TpaBWIA IIOJB30BAHMS XHMHYECKON TMOCYI0oi M 1ab0opaTopHBIM
o0opy/0BaHUEM, a TakXe IMpaBuiia oOpallleHus C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSAMH 1O BBIIIOJIHEHUIO J1a0OpPaTOPHBIX XWUMHUYECKHX OIBITOB 10
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIIEKUCIIOTo ra3a);
MPOBOJIUTh PEAKLMM, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB pa3ju4HbIX
BEIIECTB: PACO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAUI-, KapOoHAT-,
dbochar-, cunmukar-, cynbdar-, THAPOKCHA-UOHBI, KATHUOHbl aMMOHHUS M HOHBI
M3YUYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILIECTB;

MIPUMEHATh OCHOBHBIE OIIEpAIlUi MBICIMTEIIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATH3AINIO, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX
CBA3EH — NIl U3yYEHMs] CBOMCTB BEUIECTB M XMMHUYECKUX PEAKILIMI, ECTECTBEHHO-

Hay4yHble METOJbl TMO3HAHHWS — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE,
AKCIICPUMEHT (PEabHBIA U MBICIICHHBIN ).
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