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[Tpu u3yyeHHH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs BaxKHOE
3HaYeHHE MPUOOPEITH TaKUE LEH, KaK:

— (opMUPOBAaHNE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHHOMY IPUHATHIO
pelieHui, crnocoOHOM afanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM
KHU3HH,

— HanpaBJIEeHHOCTh 00yUEHUs HAa CHCTEMaTH4eCKOe IPUOOIIeHNE
00y4aromuxcst K CaMOCTOATENBHOM MMO3HABATEIBHOM IS TETFHOCTH, HAYYHBIM
METOJIaM MO3HaHUsI, (POPMUPYIOIIUM MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrnieuyeHune yCcaoBHii, CIOCOOCTBYIOIIUX MPUOOPETEHHUIO 00YJIAIOIIIMMHUCS
OTIBITA PA3HOOOPA3HOM NESITETHPHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE /IS
pa3IMYHBIX BUJOB JCATEIBHOCTH;

— ¢opMmupoBanue o01Iei PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUHN OOBACHATH U OLICHUBATH SBIICHUS
OKPY’KaIOIIEro MUPA, UCIOJIb3YsI 3HAHUS U ONBIT, OJyYEHHbIE TPU U3YUEHUH
XUMHH, IPUMEHSATH UX TPH PEIICHUH MTPOOIIEM B TOBCETHEBHOM KU3HU H
TPY/ZOBO! AEATENbHOCTH;

— ¢opMHpOBaHUE Y 00YJAIOMUXCS TYMAHUCTHUECKUX OTHOIICHHH, TOHUMAHUS
LEHHOCTH XMMUYECKHUX 3HAHUHN JJIs1 BBIPAOOTKU HKOJIOTHUECKU
11eJIECO00PA3HOTO TOBEACHUS B OBITY M TPYIOBOM EATETLHOCTH B IEISIX
COXpPaHEHHMsI CBOETO 3/I0POBbsI U OKpYKaroIlel MPUPOAHOM CpeIbl;

— pa3BUTHE MOTUBAIMHU K 00YYEHHUIO, CTOCOOHOCTEHN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NIPOQIIIS M HANIPABJICHHOCTH
JAIbHENIEero o0yueHusl.

Mecrto
yueOHOro
npeaMera B
yuyeOHOM
TIaHe

O611iee 4ncI0 YacoB, OTBEIEHHBIX Ui U3YUYEHUS XMMHUH Ha YPOBHE OCHOBHOTO
o0miero oopazoBanus, coctaBmusieT 136 yacoB: B 8 kiacce — 68 gacoB (2 yaca B
Heqeno), B 9 kiacce — 68 yacoB (2 Jaca B HEZIENIO).

Conepxxanue
IIPOTPaMMBI

8 KIIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUHA

[Ipeamer xumun. Poap XUMUU B KU3HU YEJIOBEKA. XUMUS B CHCTEME HaYK.
Tena u BemecTBa. PU3NYECKUE CBOKCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE
BemrecTs. IToHATHE 0 MeTONAX MO3HAHMUA B XUMUH. UHCTBIE BENIECTBA U CMECH.
Crioco0wI pa3ziesieHust cMecei.

ATOMLI nu MOJICKyJ'II:I. XI/IMI/I‘-IGCKI/IC 3JICMCHTHEI. CI/IMBOHLI XUMHNYCCKUX
a1eMeHTOB. [IpocThie 1 clIoKHBIC BElIeCTBa. ATOMHO-MOJICKYJIIPHOE YUCHHE.
Xumnueckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTHOCI/ITC.HBHB.SI MOHeKyHHpHaH Mmacca. MaCCOBaSI J0JIA XUMHUYCCKOT'O




3JIEMEHTA B COCTMHEHUH.

KosmmuectBo BemecrBa. Monb. Mossipast Macca. B3auMoCBsI3b KOJIMYECTBA,
MAacchl U YKcia CTPYKTYPHBIX eIMHUIL BellecTBa. Pacuérel no ¢popmynam
XUMHYECKUX COCIMHEHUM.

®u3nuecKue U XUMHUECKHUE SIBJICHUS. XMUMUYECKAs peaKIUs U €€ MPU3HAKH.
3aKOH COXpaHEHMsI MACChl BELECTB. XUMHUECKUE YPAaBHEHHUS.
Knaccudukanus XuMHUuecKux peakiui (COeAUHEHUs, Pa3I0KEeHHUS,
3aMeIIeHHs1, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOU TIOCYI0U, paBUIIaMU pabOTHI B TAOOPAaTOPUH U
npuéMaMu oOpalleHus ¢ JlabopaTopHbIM 000pyI0BaHUEM, H3yUYEHHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB,
HabmoieHne pu3ndeckux (IU1aBlieHue BOCKa, TasHUE JIbJla, pAaCTUPaHUe
caxapa B CTYIKE, KHIIEHUE U KOHJEHCAlHsI BOJbl) U XUMUYECKUX (TOpeHne
CBEYH, TPOKAIMBAHNE MEHOMN MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOM )
ABJICHUH, HAOIIOACHUE U ONKMCAHUE IIPU3HAKOB NMPOTEKAHUSI XUMHUUECKHUX
peakiuii (pa3noKeHue caxapa, B3auMOJCHCTBHE CEPHON KUCITIOTHI C XJIOPUIOM
Oapus, paznoxxkenue rupokcusia meau (1) npu HarpeBaHuu, B3auMoJIeHCTBUE
Kenes3a ¢ pactBopoM cosiu Meau (1), u3ydenune cnocoOoB pa3iesieHust CMeceit:
C TIOMOIIIbIO MarHuTa, (PUIBTPOBaHUE, BHIIAPUBAHKE, JUCTUIUISIINS,
xpomarorpadus, IpoBeIeHHe OYUCTKH MOBAPEHHOH COJIM, HAOIIOICHHE U
ONMCaHUE Pe3yJbTaTOB IIPOBEACHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHMsI MaCChl, CO3AHUE MOJIETIEH MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).
BaskHeiinmue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bozayxa. Kucinopos — aneMeHT u nmpoctoe
BemecTBo. HaxoxaeHue kuciopo/ia B Ipupoie, pusnueckue 1 XuMU4ecKue
cBoiicTBa (peakiuu ropenust). Oxcunbl. [Ipumenenue kucinopoaa. CriocoOsl
HOJy4YEeHHUsl KUCIOPO/ia B JIaOOPaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopot
Kucaoposia B mpupojie. O30H — aJu1oTporHas MoAupuKalys KUCI0po/a.
TennoBoii 3¢ ekt XUMUUecKoil peakiu, TepPMOXUMHUYECKHE YPaBHEHHUS,
9K30- ¥ SHJO0TEPMHUECKHUE PEAKIMH. TOMINBO: Yroib U METaH. 3arpsa3HeHHe
BO3/yXa, YCHJIEHHE TapHUKOBOTO 3¢ eKTa, pa3pylieHHe 030HOBOIO CIIOSL.
Bonopon — snement u npoctoe BeniectBo. HaxoxieHne Boioposaa B pupose,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOOB! OTYUYECHHUS.
Kucnore! 1 conu.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMUUYECKUM YPAaBHEHHSIM.
®dusnyeckue cBorcTBa BOJIbl. Boga kak pacTBoputelnb. PacTBOpHI.
HacpinieHHble 1 HEHACHIIIEHHBIE paCTBOPBIL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasi 10151 BEIIECTBA B paCTBOpPE. XMMUYECKUE CBOMCTBA BO/IBI.
OcHoBanust. Ponb pacTBOpOB B IPpUPOJE U B )KU3HU YenoBeka. Kpyrosopor
BOJIBI B pUpO/JIE. 3arpsi3HeHHEe MPUPOIHBIX BojA. OXpaHa U OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanmst neopranndeckux coequnennid. Okcunapl. Knaccuduxarus
OKCHJIOB: coJieoOpasytoiine (OCHOBHbIE, KUCIIOTHbIE, aM(pOTEpHBIE) U
HecoJeoOpa3yromue. Homenknatypa okcuioB. @usnueckue 1 XUMUYECKHe
CBOMCTBA OKCHUIIOB. [Toirydenune okcumos.

OcnoBanus. Knaccudukanys ocHOBaHUMN: MIENOYN U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiaTtypa ocHoBaHuN. PU3HYECKUE U XUMAYECKHUE CBOWCTBA
ocHOBaHMH. [TonyueHne OCHOBaHUM.

Kucnorsl. Knmaccudukamus kucnor. Homenknatypa kuciot. @uszndeckue u
XUMHYECKHUE cBoMcTBa KUCIOT. P aktuBHocTH MeTaioB H. H. bekerosa.
IToxyyeHue KucCIoT.




Conu. Homenkiarypa coseil. @u3ndeckue 1 XMMUYECKHE CBOMCTBA COJICH.
IToy4yenue comnen.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.
Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpPEJIETICHUE COIepKAHU KHCIOPOJa B BO3/lyX€, ITOIyYEHHE,
coOupaHue, pacro3HaBaHUE U N3yUYEHHE CBOMCTB KUCIOPOAa, HAOIIOIeHIE
B3aUMO/ICHCTBUS BEILIECTB C KMUCIOPOJOM U YCIOBUSI BO3SHUKHOBEHHUS U
npeKpaleHus ropeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIIOB U
OIMCAaHUE UX CBOMCTB, MOIyYeHHE, COOMpaHHE, PACIIO3HABAHNE U U3yUYCHUE
CBOMCTB BOJI0poAa (rOpeHue), B3auMoiecTBrE Bogopoia ¢ okcugom meau (II)
(BO3MOXHO HCIIOIB30BaHHE BHICOMATEPUAIIOB), Ha0II0IeHHEe 00pasIoB
BELIECTB KOJMYECTBOM 1 MOJIb, UCCIIEJOBaHNE OCOOEHHOCTEN PACTBOPEHHUS
BEILECTB C Pa3JIuYHON paCTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C
onpeAesEHHON MacCOBOM J10JI€M PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE
BOJIbI C METaJlIaMU (HaTpUEM M KallbliieM) (BO3MOXKHO HUCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEJOBaHHE 00Pa31l0B HEOPIraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOOIEHUE N3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KUCJIOT U IIeJIOUeH, n3yueHue B3aumoaecteus okcuaa meau (11) ¢
pPacTBOPOM CEPHON KHMCIIOThI, KUCIIOT C METaJlJIaMH, peaklui HeUTpaiu3anui,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OHOTO METAJLJIa APYTHM
U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«Baxueimme K1acchl HEOPraHMUECKUX COCAUHEHUIN».

Ilepunonnuecknii 3axon u [lepuoanueckas cucreMa XUMHYECKUX
ajemeHToB JI. U. MenaeneeBa. CTpoenne aToM0B. XMMHUYeCKAasl CBS3b.
OKHCINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIuH

[TepBble MOMBITKH KJIACCU(PUKALIMU XUMUUECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB (IIE€JI0YHBIE U I1IE€JI0YHO3EMENIbHbIE METAILIIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHUJIbI Y TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. Ilepnoanueckas cucteMa XUMUYECKUX 2JIEMEHTOB /.
U. Menneneesa. KopoTkonepuoaHas v JUIMHHONEpUOIHAs (YOPMBI
Ilepuoauueckoit cucteMbl XuMHUecKux 31eMeHToB J[. . Mennaeneesa.
ITepuons! u rpynmnsl. PU3MYECKUI CMBICIT TOPSIAKOBOTO HOMEpPAa, HOMEPOB
NepUOJa U IPYMIIbI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siiep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMHUECKUX JIEMEHTOB
[Tepuoanueckoii cucremsl [. 1. MenneneeBa. XapakTepuCTUKa XUMAYECKOTO
3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauyeckon cucreme 1. . Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI paJiiyca aTOMOB XUMHUYECKHX JIEMEHTOB,
METAIIIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYyNIIaM U NEPUOAAM.
3nauenue [leprnoandeckoro 3akoHa u [lepuoanyeckon CHCTEMbI XUMUYECKUX
JJIEMEHTOB [l Pa3BUTHs HAYKU U npakTuku. [. 1. Mennenees — yuéHbiil u
rpaKIaHHH.

Xnmunueckas cBs3b. KoBajeHTHas (OIspHAst U HENOJISIPHAsI) CBA3b.
DIEKTPOOTPULIATEIbHOCTh XUMUYECKHUX 2JIeMEHTOB. MloHHAas! CBSI3b.

Crenenb okucieHns. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[Tpouecchl OKUCIIEHUS U BOCCTaHOBIEHUSI. OKUCINTENN U BOCCTAHOBUTEIH.
Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB BEIIECTB METAJIJIOB U HEMETAIJIOB, B3aUMO/ICHCTBUE
TUAPOKCUAA LIMHKA C paCTBOPAMHU KHMCIIOT U IIEJI0Y€EH, IPOBEIECHUE OIIBITOB,
WJUTFOCTPUPYIOLIUX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropeHue, peakliuu pas3ioKeHUsl, COETUHEHUS).




Meostcnpeomemnuwie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBA3€H IpU U3yUYEHUU XUMUU B 8 Kilacce
OCYIIIECTBIISIETCS Uepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
HOHSITUN, TaK Y TIOHSATUH, SBJISIOIINXCS CHCTEMHBIMM JUISI OTAEIBHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0m1me ecTecTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIH (DaKT, THIIOTE3a, TEOPHS,
3aKOH, aHaJIU3, CUHTE3, Ki1accuUKalus, MepruoJuUIHOCTb, HA0JI0IeHuE,
JKCIIEPUMEHT, MOJACIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3nka: Matepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECKUN 3apsi]l, BELIECTBO, TEJIO, 00BEM,
arperatHoe COCTOSIHUE BEUIeCTBa, ra3, PU3NYECKUE BEIMYNHBI, €IMHULIBI
U3MEpEHMS, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOIBI, TTOJIC3HBIE
HCKOIIaeMbl€, TOILIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuit 3akoH. [lepuonnueckas cucremMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMUYECKUX AJIEMEHTOB MEPBbIX TPEX NEPUOI0B, KaIUs, KaJbLUi U UX
COEIMHEHUH B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [lepnoanueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKON CBA3H. TUIIBI KPUCTAITIMYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU
PEETKY U BUJIa XUMUYECKOM CBSI3H.

Knaccugukarus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIEeCTB. XUMHUUECKUE
CBOICTBa BEILLIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJaccaM HEOPraHUUECKUX
COEIMHEHUH, TEHETUUECKAs CBSA3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus XuMHUECKUX peaklui 0 pa3auyHbIM NIPU3HaKaM (110 YUCITy
U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P HEKTY, O
M3MEHEHHUIO CTENEHEe OKHUCIEHHSI XUMUYECKUX JIEMEHTOB, 110 0OPaTHUMOCTH,
[0 YYaCcTHIO KaTalnu3aropa). DK30- U SHA0TEPMHUECKUE PEAKIIIH,
TEPMOXUMHYECKHE YPABHEHUS.

[TonsiTHE O CKOpPOCTH XMMHUYECKOH peakiuu. [TousaTue 06 00paTuMbIX U
HEOoOpaTUMbIX XMMHUYECKHUX peakuusix. [loHaTne o roMOreHHbIX U
rereporeHHslx peakuusx. [lonarue o karanuse. [loHATHE O XMMHUECKOM
paBHOBecuU. DaKTOPHI, BAUSIOLINE HA CKOPOCTh XUMUYECKOHN peakiuu 1
MI0JIO’)KEHNE XUMHUUYECKOTO PABHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBIN OaiaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHOM peakiny. CocTaBlieHNuE ypaBHEHUI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOUALINU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Karnonsl, annoHbl. MeXaHNU3M IUCCOLMALIAN BELIECTB C PA3IMUYHBIMUA BUJIAMU
XUMU4ecKou cBs3u. Cternenp nuccornuaiui. CUIbHBIE U CITa0bIe SJICKTPOJIUTHI.
Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiiii HOHHOTO 0OMeHa,
IIOJIHBIE ¥ COKPAIllEHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUI 00 AIEKTPOIUTUIECKOM
aucconuanuu. KauecTBeHHbIE peakiny Ha HOHBL. [loHsATHE O rHapoIu3e
COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJIEHHE C MOJEJIIMH KPUCTANINYECKUX PEIIETOK HEOPraHUYECKUX




BEIIIECTB — METAJUIOB U HEMETaJUIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB
(xJI0puIa HATPUs), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON
peaxkuu OT BO3JCHCTBHS pa3IN4HbIX (DaKTOPOB, UCCIIEIOBAHHE
AJIEKTPONPOBOIHOCTH PaCTBOPOB BELLECTB, NPOLIECCa AUCCOLUALIMM KUCIIOT,
nienoueit 1 coseit (B03MOXKHO MCIOIb30BaHUE BIIEO MATEPHAIIOB),
MPOBE/ICHUE ONBITOB, MILTFOCTPUPYIOIIUX MPU3HAKYA MPOTEKAHUS PEaKLIUi
MOHHOTO 0OMeHa (00pa3oBaHKE OCaKa, BBIJCICHHE ra3a, 00pa3oBaHUE BOIbI),
OTIBITOB, MJUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHMs ), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIIBIO KAYECTBEHHBIX PEaKIfii Ha HOHHI,
pelleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTaJuibl U UX COeTUHEHUS

OO61mas xapakTepucTika rajioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHbIE CTeTeHN oKucieHus. CTpoeHue u GU3nIecKrue CBOMCTBA
MPOCTHIX BEIIECTB — raJloreHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJIOpa
(B3auMOJIeHiCTBHUE ¢ METaJUIAMH, HEMETAJLJIaMU, IIeJI04aMu ). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XUMHUECKHE CBOMCTBA, MOJy4YeHUE, IPUMEHEHHE.
JelicTBue X10pa U XJIOPOBOJIOPO/Ia HA OPraHu3M YesoBeka. Baxueiime
XJIOPUBI M UX HAXOXKJCHHUE B TIPUPOJIC.

O6mas xapaktepuctuka 31eMeHToB VIA-rpymnmnbel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE cTeneHH OKucieHus. CTpoeHue u pU3NIecKrue CBOHCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CEPbI. AJUIOTPOMHBIE MOAU(DUKAIIIH
KHCJIOPOJIa U Ccepbl. XUMUYECKHUE CBOKCTBA cepbl. CepoBOIOPOI, CTPOCHHUE,
dbuznueckue u xumudeckre cBoicTBa. OKCUABI Cephbl KaK MPeICTaBUTENN
KHCIIOTHBIX OKCHJIOB. CepHast KUCIIO0Ta, (GU3NYECKHE U XUMHUECKUE CBOCTBA
(oO1re Kak MpecTaBUTENs Kjlacca KUCIOT U cnenrdudeckue). XuMHUuecKue
peakuuu, Jiexalire B OCHOBE IPOMBIIIIEHHOT'O CII0C00a MOJIy4YeHUsl CEpHON
KucioThl. [Ipumenenue cepHoit kucaotel. Cou cepHOI KHCIIOTHI,
KadeCcTBEHHAst peakius Ha cynbdaT-noH. HaxoxeHune ceprl U e€ COeTMHEHNI
B Iipupoje. XMMHUYECKOe 3arpsi3HEHHE OKPYKaIOLIeH Cpeibl COeAMHEHUSIMU
cepbl (KUCTOTHBIE TOK/IU, 3arPsI3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0
HpeOTBPALICHHUS.

OO61as xapakTepucTuka 371eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENIEHH OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B
npupoje, Gpu3ndeckue 1 XUMHIECKHe CBOMCTBa. KpyroBopoT azoTta B pupo/IE.
AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MOJTyYeHHE U
npumMeHerne. Coiu aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHUs. A30THast KHCIIOTa, €€
noJjiyueHue, puandeckue U XMMHYecKHUe CBOICTBa (001I1e KaK MpeICTaBUTENs
KJlacca KUCIIOT U crienududeckue). Mcrnonb3oBanue HUTPATOB U COel
aMMOHWUS B KQU€CTBE MUHEPATBHBIX YA0OpeHHH. XUMUYECKOE 3arpsi3HEHHE
OKpY’KalolIel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK]IHU, 3arpsi3HEHNE
BO3/1yXa, MO4BHI U BOJI0EMOB). Docdop, annoTponHbie MOAUPUKALUN
docdopa, pusnueckue u xumuueckue cBoiictBa. Okcun dpocdopa (V) u
dbocdopras kuciaora, GU3NIECKue U XUMUIECKHNE CBONCTBA, TTOJTYICHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATBbHBIX YI0OpEHUI.

O6mas xapaktepuctuka 3aeMeHToB [VA-rpynmnel. Oco0eHHOCTH CTpOeHUs
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHH. YTIepOI, aNIOTPOITHBIE

Mo u(UKaIK, pacpoCcTpaHeHHEe B IPUPOAE, (GHU3HUECKUe U XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B nmpupoje. OKcusl yriaeposa,
uX (pusnveckre U XMMUYECKHEe CBOMCTBRA, ACMCTBHUE HA )KUBbIE OPIraHU3MBI,
NOJyYeHUE U MPUMEHEHHE. DKOJIOTHYECKHE POOIEMBI, CBSI3aHHBIE C OKCHJIOM




yraepona (IV), runoresa riio6aibHOTO MOTEIJICHUS KJIMMaTa, TapHUKOBBIN
addekt. YronpHast KUCIIOTA U €€ CoH, X (PU3NIECKHE U XUMHUYECKUE
CBOIiCTBa, MosyueHue u npuMeHenue. KauectBennas peakuusi Ha kKapOooHaT-
noHbI. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.

[TepBoHaYaNbHBIEC TOHATHS 00 OPTAHUYECKUX BEIECTBAX KaK O COCIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTHIICH, 3TaHOJI, TJIUIEpUH, YKCYCHAas
kuciioTa). [IpupoiHbIe UCTOUYHUKH YTIIE€BOIOPOI0B (YroJib, IPUPOIHBIH Ta3,
He(Th), TPOIYKTHI X NepepaboTku (OEH3HH), UX POJIb B OBITY U
MPOMBIIIICHHOCTH. [TOHSATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: )KHUPaX,
Oenkax, yriieBoJax — U UX POJIU B )KU3HM 4yesioBeka. MaTtepuanbHOe €IMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpewmuuii, ero pusndeckue u XuMU4YECKUE CBOMCTBA, IOTyYEHUE U
npuMmenenne. CoeuHeHust KpeMHUS B ipupoje. O0mme mpeacraBicHus 00
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CUIHKaThI, X UCTIOJIb30BaHUE
B OBITY, B IPOMBIIIUICHHOCTU. BaskHel1ne cTpouTenbHbIe MaTepUAaIb:
KepaMHKa, CTeKJIO, LIEeMEHT, 0eTOH, xkene300eToH. [Ipobaembl 6e30macHoro
WCIIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCETHEBHON JKU3HHU.
Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEJICHUE KAaYeCTBEHHBIX PEAKIINI HA XJIOPUI-HOHBI H HAOIIOICHUE
MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAXKAOLUe PU3NIECKHEe U XUMHUECKUE
CBOMCTBA TAJIOTEHOB U UX COEAMHEHUHN (BO3ZMOXHO MCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 03HAKOMJICHHE C 00pa3IlaMH XJIOPUIOB (TAJIOT€HUIOB),
03HAaKOMJICHHE ¢ 00pa3IiaMu Cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO
MCIIONIb30BaHUE BUAEOMATEpUasoB), HAOIOJeHE Mpoliecca 00yTrIIMBaHUS
caxapa IoJ| IeCTBUEM KOHLIEHTPUPOBAHHONW CEPHOMN KHUCIIOTBI, U3Yy4CHUE
XUMHYECKHX CBOMCTB pa30aBI€HHOI CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHON peakIy Ha Cyab(}aT-uoH U HAOJI0IeHUE MpU3HaKa eé
MPOTEKaHHUs, O3HAKOMIIEHUE C (PU3NUEeCKHUMH CBOMCTBAMU a30Ta, ¢hocdopa u
WX COEIMHEHUN (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), 0Opa3iaMu
a30THBIX U (pochopHBIX yrnoOpeHuil, monyueHue, coOupanue, pacro3HaBaHUe U
M3y4eHUe CBOMCTB aMMHaKa, MPOBE/IEHNE KaUeCTBEHHBIX PEaKIIMi HAa MOH
amMMoHus U pocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIIOB), H3yUEeHUE MOJIENeN KPUCTAIITMYECKUX
pemeéTok anMasa, rpadura, QysuiepeHa, 03HaKOMJICHHE € TIPOLIECCOM
azcopOLny pacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YTIIEM U YCTPOMCTBOM
MIPOTHUBOTA3a, MOTyYeHUE, COOMpaHue, paclio3HaBaHUE U U3YICHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBeIeHNe KaYeCTBEHHBIX PEakIuii Ha KapOOHAT U
CHUJIMKAT-WOHBI U U3y4YeHNE TPU3HAKOB MX MPOTEKAHHU S, 03HAKOMJICHUE C
MPOJYKLIHUENW CUITMKATHON MPOMBILIIEHHOCTH, PEIICHHE SKCIEPUMEHTATBHBIX
3a7a4 o TeMe «Ba)kHelIe HeMeTaIbl U UX COSTUHEHUSY.

MeTta/ibl M MX COeIUHEHUS

OO0mras XxapakTepUCTUKA XUMHYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHHUH
ux nosoxxeHus B [leproanuecko cucreMe XMMUYeCKuX 3i1emMeHToB /. .
MenneneeBa u cTpoeHusa atToMoB. CTpoeHre MeTaioB. MeTauindeckast CBA3b
Y METaJInYecKasi KpUCTAINIMYECKas peETKa. DIEKTPOXUMUYECKUN P
HaIpsHKEHUN MeTauioB. PU3MYECKUE U XUMUUYECKUE CBOMCTBA METAJLIOB.
O6ume cnocoObI moyyeHust MeTayuIoB. [IoHsATHE 0 KOPPO3UK METAJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uu. CiiaBsl (CTallb, YyT'YH,
JIOPAFOMHHMI, OPOH3a) M UX MPUMEHEHHUE B OBITY W MMPOMBIIIICHHOCTH.




[[{erounble MeTauIbL: TOJIOXKEHUE B [lepnonnueckoil cucreMe XMMHYECKUX
anemeHToB J[. . MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHHUE B IIPUPOJIE.
duznyeckue 1 XUMUUECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcubl
Y THAPOKCUJIBI HAaTpUs U Kayius. [I[puMeHeHne mea0uyHbIX METaJUIOB U UX
COCTUHEHUN.

[Ienouno3eMeabpHBIC METAIIL MATHUM 1 KaJIbIIHil: OJI0XKCHUE B
[Tepuoanueckoii cucreme xumudeckux snemeHToB . 1. Menaeneena,
CTPOCHHE UX aTOMOB, HAX0XKJIEHHUE B MpUpoae. PU3NUECKUEe U XUMUUYECKHE
CBOICTBa MarHus M Kanblus. Baxkueiimume coequHeHus Kaiablus (OKCU,
TUAPOKCHU, coln). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AntoMunuii: nonoxxenue B [leproanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, CTpoeHHE aToMa, HaXOXKAeHue B npupoze. dusndeckue u
XUMHYECKHE CBOMCTBA alfoMUHUS. AM(DOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCH/IA aTFOMUHHUS.

Keneszo: nonoxenue B [leproguueckoit cucteMe XMuMHUYECKHUX d11eMeHTOB /1.
N. MenneneeBa, cTpoeHUE aTOMa, HAX0XKIEHHUE B ipupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBa kese3a. OKCuabl, THAPOKCUIbI U comu xxene3a (1) u
xkenesa (II1), ux coctas, CBOMCTBA U TOJIyYCHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IlaMHi METAJJIOB U CIIJIABOB, UX (PU3NUECKUMU
CBOMCTBaMHM, U3yUEHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO
UCIIOJIb30BaHUE BUAEOMATEPUaIoB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCUIA
KaJIBLIMSI ¥ HATPHUSA C BOJOM (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HCCJIEIOBAaHHE CBOMCTB >KECTKON BOJIBI, IIPOIIECCa TOPEHUS Kee3a B
KHCJIOpO/ie (BO3MOKHO HUCIIOIH30BaHUE BHICOMATEPHAIIOB), TPU3HAKOB
MPOTEKAaHUs KaYECTBEHHBIX PEaKIUii Ha MOHBI: MAarHUs, KAIbIIHS, ATFOMUHHS,
nuHKa, kxenesa (I1) u xenesa (I1I), mequ (II), Habmroienue u onucanue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHH HOHAMU HATPUS, Kalus U KaJbLUS
(BO3MOHO HCIIOIB30BAHKUE BUACOMATEPHATIOB), HCCIeA0BaHUE aM(OTEPHBIX
CBOMCTB IMAPOKCH/IA aJTFOMUHUS U THIPOKCUAA [IMHKA, PEIICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeime MeTamibl U ux
COETMHEHUS».

XuMus M OKpyxamoLas cpeaa

BemiectBa u Matepuaisl B IOBCEITHEBHOM KU3HU uenoBeka. bezonacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorp
MIPU XUMHYECKUX 0XKOTax U OTPABICHUSX.

XHUMHYECKOE 3arps3HEHNE OKPYKAIOIIeH cpeapl (TTpeenbHas T0myCcTUMast
KOHIIeHTpanus Bemiects, ganee — [1/1K). Poxs xumuu B pemieHnn
9KOJIOTUYECKHX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIC
MaTepHabl).

Meostcnpeomemmnwie ceasu

Peanuzanus MexnpeaMEeTHBIX CBA3EH MpU U3yUYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIH30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK U MOHATUH, SIBJSIOIIUXCSA CUCTEMHBIMU ISl OTAEIbHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTecTBeHHO-HAYYHbIC TIOHSTHS: Hay4HbIH (DaKT, TUIIOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KiI1accu(UKaIys, MepUOJUYHOCTb, Ha0JI0IEHUE,
HKCIIEPUMEHT, MOJACIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBII
3 deKT, TEXHOTOTHS, MaTePUAITHI.

®dusnka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIBI,




PaaMOaKTHBHOCTh, MOJICKYJIA, JICKTPUYCCKHUH 3apsi/l, TPOBOIHUKH,
TIOJIYTIPOBOTHUKH, JAUICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb,
KpHUCTAJNTNYECKasi peHI€TKa, CIUIaBbl, PU3UUYECKUE BETMIUHBI, €AUHUIIBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.
Buosnorus: ¢porocuntes, apixanue, ouochepa, IKOCUCTEMa, MUHEPATbHBIC
yI00pEHH ST, MUKPOJIEMEHThI, MAKPO3JIEMEHTBI, ITUTATEIbHbIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IBI, TTOJIC3HBIE
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

Pe3ynbrarsl
OCBOEGHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O O0ILEro
00pa30BaHUs TOCTUTAIOTCS B X0J1¢ 00YUYEHHUSI XUMUH B €MHCTBE YUEOHOH U
BOCIIMTATEIbHON JEATEIIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMH
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
HOPUHATBIMHU B 00IIIECTBE IPABUIIAMU M HOPMaMH ITOBEJICHHSI U CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHMsI, CAMOPA3BUTHSI U COLIMATIU3ALIUN O0YyYaOIIUXCSL.
JIMYHOCTHBIE Pe3yJbTaThl OTPAXkKAIOT TOTOBHOCTh O0YYarOIIUXCSI
PYKOBOJCTBOBATbCSI CHCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OpUEHTALMN 1
pacIIupeHKe OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH!

1) naTpHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOILLEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY U
HayYHOMY HacJIEJHI0, IOHUMaHUS 3HAYeHUs XUMHUYECKON HAYKU B KU3HU
COBPEMEHHOI0 001IecTBa, CIIOCOOHOCTH BiaJleTh JOCTOBEPHON MH(pOpMaLuei
0 MEPENOBBIX JOCTUKEHUIX U OTKPBITUAX MUPOBOW U OT€UECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOMCTBE MUpPaA U OOIIECTBA;
2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTaBJICHNS O COLMAIBHBIX HOPMaX M NPaBUIIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
0O0I11eCTBEHHO MOJIE3HOM, yueOHOMCCIe10BATENbCKOM, TBOPUECKON U JPYTUX
BHJIaX JCSITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NeSITeIbHOCTH MTPU BBITOJIHEHUH Y4eOHBIX, T0O3HABaTEIbHbBIX 33j1ad,
BBIMIOJTHEHUH XUMUYECKHUX IKCIEPUMEHTOB, CO3/TaHUU Y4EOHBIX TPOEKTOB,
CTPEMJIEHHS K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIM B ITPOLIECCE 3TON
yueOHO! e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKU
CBOMX TOBapUUIEH € MO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE MPEACTABIEHUS O BELIECTBE M XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIOLINE
OCHOBY JUIsl IOHUMaHUS CYITHOCTH HAYYHOU KapTHUHBI MUPA, IPEICTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKa
C IPUPOJHON CPENI0il, O POJIM XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEM;
M03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHbIE HA NIOJy4YE€HUE HOBBIX 3HAHUM IO
XUMHHU, HEOOXOJUMBbIe [T 00BSICHEHUS! Ha0JII0/JaeMbIX ITPOLIECCOB U SIBJICHUH,
MO3HABATENIbHOMN, MH(POPMALIMOHHON U YUTATENBCKON KYJIbTYpPhI, B TOM YHCIE
HaBBIKOB CAMOCTOSITENIbHON pabOThI C yUeOHBIMH TEKCTaMH, CIIPAaBOYHON
JUTEPATypPOH, JOCTYIHBIMU TEXHUUECKUMH CPEACTBAMU HH(DOPMALIMOHHBIX
TEXHOJIOTHi;

UHTEpeC K 00yUEHHIO U IO3HAHUIO, JIF0003HATEIBHOCT, TOTOBHOCTh U
CHOCOOHOCTh K CaMOOOPa30BaHMIO, TPOSKTHOM U UCCIIEI0BATEIbCKON
NEeSITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAlpaBIEHHOCTH U YPOBHS 00y4eHUs
B JAILHEHIIIEM;




4) popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

0CO3HAHME IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY
3JI0pOBBIO, YCTAHOBKHU Ha 37J0POBBIN 00pa3 )KM3HHU, OCO3HAHUE MOCIEACTBUM U
HENPUSTHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB,
KypeHUs1), HCOOXOIMMOCTH COOJIIOICHUSI TIPABHIT OE€30MACHOCTH TIPH
oOpalleHny ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U PEalIbHOU JKU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YyUEHUIO podeccuii U Tpyna pa3aIndHoro poja,
yBa)XKCHUE K TPYAY U pe3yabTaTaM TPYJOBOU AESITEIbHOCTH, B TOM YHUCIIE HA
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMHUHU, OCO3HAHHBIN BEIOOD
WHAMBUAYaAIbHON TPACKTOPUHU MPOAOIKEHUS 00pa30BaHus ¢ yUETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEeH, ycrenrHoi npodeccnoHanbHOM e TENbHOCTH U Pa3BUTUA
HEOOXO/MMBIX YMEHUH, TOTOBHOCTH aJJallTUPOBATHCS B TPOPECCHOHATLHON
cpene;

6) K0JIOrH4€eCKOro BOCTUTAHUS

9KOJIOTHYECKH 11erecoo0pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS, TOHUMAHNUE IEHHOCTHU 3/J0pPOBOTO U
Oe3omacHoro oopasa KU3HH, OTBETCTBEHHOE OTHOILLIEHUE K COOCTBEHHOMY
buznYeCKOMY U IICUXUYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHHS
npaBui 0€30MacHOTO OBEACHHUS IPU PabOTE C BEIIECTBAMH, a TAKXKE B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTy9IacMble TIPY U3YICHUU XUMHUH, IS
pelleHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJIHON Cpeson, s
MIOBBIIIEHUS YPOBHS 9KOJIOTUYECKON KYJIbTYpPBI, OCO3HAHUS TII00aTHHOTO
XapakTepa dKOJOTUYECKUX MPOoOJIeM U MyTel HX pelIeHus OCPEeICTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCS M
B MTO3HABATENILHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.
METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MeTanmpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYNMBIE 151
dhopMHUpOBaHUST MUPOBO33PEHUS 00IIIeHAYUYHbIE TTOHATHS (3aKOH, TeOpHsl,
HPUHIUI, TUIIOTE3a, (GaKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT U JIPYToe.),
KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YICOHBIX MTPEIMETaX U
MO3BOJIAIOT Ha OCHOBE 3HAHUH U3 ATHX MPeaMETOB (popMHUpPOBATH
IIPEACTABJICHHUE O LIEJIOCTHON Hay4YHOM KapTUHE MUPA, U YHUBEPCAJIbHBIE
yueOHbIe AeicTBUs (IT03HABATENbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHEIC),
KOTOpBIe 00ecreunBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEILHOMY
TUTAHUPOBAHMIO U OCYILIECTBICHUIO YU€OHOH e TETbHOCTH.
IMo3naBaTebHbIe YHHBepPCAIbHbIE yUeOHbIE AeiicTBUSA

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHUS MCTIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS TIPH OCBOSHUH
3HAHMIA: PACKPHIBATH CMBICT XUMUYECKUX MOHITHIA (BBIICTSATH HX
XapaKTepHBIC TPU3HAKU, YCTAHABIHBATH B3aUMOCBSI3b C IPYTUMH IIOHSATHSIMH ),
WCIIONIb30BaTh TIOHATHUS [T OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIACCU(PUKAIINNA XUMHISCKUX BEIIESCTB
U XUMUYECKUX PEaKIUi, yCTAaHABIUBATh IPUUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy 00BEKTaMU U3yUESHHSI, CTPOUTH JIOTUIECKHE PACCYKICHUS
(MHIyKTUBHBIC, ICTYKTUBHBIC, TIO aHAJIOTHH ), AeJIaTh BBIBOBI U 3aKIIFOUCHHUS;
yYMEHHE MPUMEHSTH B Mpoliecce NO3HAHUS MOHATHUS (MPEeAMETHBIE U
MeTaIpeAMETHBIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIb3YEMBIEC B
XUMUH, IPe0O0pa30BbIBATH IMIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE
MPEJICTABICHHS — XUMUYECKUH 3HAK (CIMBOJI DJIEMEHTA), XUMHUYECKast




dbopMyina 1 ypaBHEHHE XUMUYECKON PeaKkIUi — IPU pelIeHun y4eOHo-
II03HABATEJIbHBIX 33134, C YYETOM ITHX MOJIEIbHBIX NPEACTABICHUN BBISABIATh
U XapaKTepH30BaTh CYIIECTBEHHBIEC MPU3HAKUA N3Y4aeMbIX 0ObEKTOB —
XUMHUYECKHUX BEIIECTB U XMMUYECKUX PEAKIIHii, BBIABIATH 00IIHE
3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBSI3U M POTUBOPEUUS B
M3Y4aeMbIX IIPOLIECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AelCTBHSA.

YMEHME UCII0JIb30BAThH [TOCTABJIEHHBIE BOIPOCH! B KAUECTBE UHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAUECTBE OCHOBBI JIJIs1 (JOPMUPOBAHUS THIIOTE3bI 110
IIPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHMIA;

NpUOOpPETEHHUE OMBITA O IJIAHUPOBAHUIO, OPTaHU3ALIUN U TPOBEACHUIO
YUEHHUECKUX IKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JJ0M TIpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pPe3yibTat, (HOPMyIUPOBATh 0000IIECHUS
Y BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEI0BAHUS, COCTABIIATD
OTYET O MPOJIEITAHHON padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BHIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIHIO
Pa3IUYHbBIX BUJIOB U (POPM IMpEACTABIEHUS, IOIYy4aeMYyIO U3 pa3HbIX
MCTOYHUKOB (Hay4HO-NOIYJIIpHAst IMTEPATYpa XUMHUUECKOTO COJEPKaHUs,
CIpaBOYHbBIE TTOCOOUsI, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO MHPOPMALIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METO/IbI U 3alPOCHI IPU MOUCKE U 0TOOpE
UH(POPMALIUU ¥ COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIMMBIX ISl BBITOTHEHUS
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4 ONPEAeIEHHOrO TUIIA, MPUOOPETEHHE
OMbITa B 00JIACTH UCHOIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi1, OBJIaIEHUE KYJIbTYpOU aKTUBHOI'O UCIIOJIb30BaHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BEIOUPATh ONTUMANIBHYIO (OpMY
npezcTaBiIeHns HHPOPMALIMU U UIUTIOCTPUPOBATh pelIaeMble 3a/1a4u
HECJIO)KHBIMU CXEMaMHU, IMarpaMMaMHu, IpyruMu popMamMu rpaduKy U UX
KOMOWHALIUSIMU,

YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh B Ipoliecce yueOHOH 1
UCCIIEI0BATEIbCKON AEATEIbHOCTH MH(POPMALIUIO O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKPY’KaIOILeH IPUPOTHOMN CPEIBI.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHble 1eHCTBHUSA:

YMEHUS 33/1aBaTh BOIPOCHI (B X0JI€ TMayiora v (WJIM) JUCKYCCHH) IO CYIIECTBY
00cyxmaemMoit TeMbl, OPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHMS IPEAIOKEHHOM 3a1au;

YMEHHUSI IPEACTABIATh OTyYE€HHBIE PE3yIbTaThl T0O3HABATEIBHON
JESATEIIBHOCTH B YCTHBIX U IMCBMEHHBIX TEKCTAX; A€JaTh PE3EHTALIUIO
PE3yJIbTaTOB BBIITOJIHEHUSI XMMUYECKOT0 3KCIepuMeHTa (71a00paTopHOTo
OTIBITA, JJAOOPATOPHON PAOOTHI MO UCCIIETOBAHHIO CBOIMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

yYMEHUS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOMN U UCCIIEeI0BATENIbCKON ASITENbHOCTU MTPH PEIICHUN
BO3HHUKAIOIIKX MTPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuii (00cyx1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD»,
KOOpJMHALIUSI COBMECTHBIX IEHCTBUM, OIIPEIETICHUE KPUTEPUEB 10 OLIEHKE
KauecTBa BBITOJTHEHHOW pabOTHI U APYTHE).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOSTEIbHO ONPEAETATH 1IeNIN ACSITEIbHOCTH, TNIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U PU HEOOXOUMOCTH KOPPEKTUPOBATH




CBOIO JIeATEILHOCTh, BEIOUpaTh Hanbosee 3¢ (PeKTUBHBIEC CITOCOOBI peIIeHUS
y4€OHBIX Y IT03HABATENIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIAThH WU
KOPPEKTUPOBATh MIPEIIOKEHHBIN aJITOPUTM JIECHCTBUN IIPU BBIIIOJHECHUH
3aJaHMii ¢ y4E€TOM MOJTYyYSHHS HOBBIX 3HAHUH 00 U3ydaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO PE3yIbTaTa
3asIBJICHHOM 11€JIM, YMEHHUE UCII0NIb30BaTh U AHAIU3UPOBATh KOHTEKCTHI,
IpeJiaraeMple B yCJIOBUU 3aJaHUMN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB 10 OCBOEHHUIO 00s3aTEIbHOTO
COJIepKaHus1, YCTAaHOBJICHHOTO JaHHOU (hezepaibHON paboyeil mporpaMmMoii,
BBIJICJIAIOT: OCBOCHHBIE 00YUYaAIOIIMMUCS HAYUHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeHCTBUH, crienupuIecKue s MpeIMETHON 001acT «XUMHUS», BUIBI
JESATEIIBHOCTH 110 MOJIYyYEHHIO HOBOTO 3HAaHUs, €T0 HHTEPIpETaluHy,
peoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyalHsIX.
K koHuy o0ydeHus B 8 kJj1acce npeMeTHbIe pe3ybTaThl Ha 6a30BOM YpOBHE
JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUH 3JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECH
(ogHOpOHAS M HEOAHOPOHAS ), BaJIECHTHOCTh, OTHOCUTENIbHASI AaTOMHAsI U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIDHAs Macca,
MaccoBast 10JI1 XMMHUYECKOI'0 3JIEMEHTA B COEAMHEHUU, MOJIIPHBIN 00BEM,
OKCHJ, KUCII0Ta, OCHOBaHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYECKasl peakius, KilacCu(pUKaIus peaknuii: peaKiiuu
COEIMHEHUS, PEaKIMU PA3JI0KEHHsI, PEaKLIMU 3aMELIeHUs, peaKllul oOMeHa,
9K30- ¥ SHJO0TEPMHUUECKHUE PEAKIIH, TEIIIOBOM 3PPEKT peakiuu, SApo aToMa,
3JIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTaJIb, palnyC aToMa, XMMHUYecKast
CBSI3b, NTOJISIPHAS ¥ HETIOJISIpHAs KOBAJICHTHAs CBSA3b, HOHHAS! CBSI3b, UOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs
KOHIIEHTpAIlKs) B paCTBOPE;

o WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NIOHATUN U
IIPUMEHATDH 3TH IOHATHUS IPU ONMCAHNU BEIIECTB U UX NPEBPALLECHUN;

o HCIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBICHUS POpMYJT
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHIL;

o OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX
COEJIMHEHUSX, CTETIEHb OKHUCIICHUS JIEMEHTOB B OMHAPHBIX COETMHEHUSX,
MPUHA]JIEKHOCTD BEILIECTB K ONpeAeIEHHOMY KJIacCy COEAMHEHUH 10
dopmynam, BUI XMMUYECKOH CBsI3U (KOBAJIEHTHAS U HOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;

. packpbiBath cMbIci [Iepuoguueckoro 3akona [l. 1. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX NoJiokeHus B [lepuoanueckoii cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

o OIKCHIBAThH M XapaKTepru30BaTh TabIuunyto Gopmy Ileproanueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB: PAa3IMUaTh MOHATHUS «TJIaBHAsI MOATPYIIA
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», mansie u 601b1111E
HEepUOJIbl, COOTHOCUTh 0003HAYEHHUs1, KOTOPbIE UMEIOTCS B Ta0IHLIE
«lTepuognueckas cucrema xumuueckux amnemeHToB [[. . MenaeneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB XMMHUECKUX 3JIEMEHTOB
(coctaB M 3apsj g1pa, 00Iee YUCIO WEKTPOHOB U PACHPEEICHUE UX 10
AIIEKTPOHHBIM CJIOSIM);

o KJIacCU(hUIIMPOBATh XMMUYECKHE JJIEMEHTbI, HEOPTraHUYECKUE




BEIIIECTBA, XMMUUYECKHE PEAKIIUHU (110 YUCILY U COCTaBYy yYacTBYIOIIMX B
pEaKIMU BEIIECTB, MO TEIIOBOMY P HEKTY);

o XapaKTepu30BaTh (OMUCHIBAaTh) O0IIME XUMUYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK1asl ONIMCAHNE IPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

o IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOKHOCTH NPOTEKAHMSI XUMUYECKUX
[IPEBPALLCHNUI B PA3JIMYHBIX YCIOBUSIX;

o BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl
BEILIECTB, MACCOBYIO JI0JIF0 XMMUYECKOI'0 3JIEMEHTA 110 (JOpMyJie COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 110 YPAaBHEHUIO
XUMHUYECKON PEaKIy;

. IIPUMEHATH OCHOBHBIE OIIEpallii MBICIIUTEIIBHON JCSATEIBHOCTH —
aHaJM3 ¥ CUHTE3, CPaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aINIO, KJIAaCCH(PHUKALINIO,
BBISIBJICHHE IPUYNHHO-CIIEACTBEHHBIX CBA3ECH — AJI U3Y4YEHUs CBOMCTB
BEILECTB U XUMUYECKHUX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/IbI IIO3HAHUS —
HaOJr0IeHue, H3MEPEHUE, MOJIEIIUPOBAHUE, IKCIICPUMEHT (peasibHbINA U
MBICJICHHBIN);

o CJIE0BaTh NIPaBUIIaM I0JIb30BAHMS XMMUYECKOM MOCYI0H U
1a00paTOpHBIM 000pYIOBAaHHUEM, A TAK)XKE IPaBUIaM OOpALIEHUS C
BEILECTBAMU B COOTBETCTBUM C MHCTPYKLIHUSIMH I10 BBIITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BeHIECTB (BOJOPOa U KUCIOPO/1a), TPUTOTOBICHHIO PACTBOPOB
C OIpenenEHHON MacCOBOM J0JIeW paCTBOPEHHOIO BEUIECTBA, IIJIAHUPOBATh U
IIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
I1e7049el U KUCIIOT C MOMOIIbIO HHIUKATOPOB (JakMyc, heHondranenH,
METHUJIOPAHXK U APYTHUE).

K koHiy 00ydenus B 9 kJjiacce npeMeTHbIe pe3ybTaThl Ha 6a30BOM YpOBHE
JOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTh Yy O0YUaOIIUXCSI YMEHUM:

. PacCKpBIBaTb CMBICII OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE
BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHMS,
XUMHYECKasl peakiys, XUMHUYecKas CBsI3b, TEIUIOBOM 3 (EeKT peakluu, MOJIb,
MOJIIpHBINA 00BEM, PAaCTBOP, SJEKTPOIUTHI, HEITEKTPOJIUTHI,
ANIEKTPOIUTUYECKAs AUCCOLMALIMS, PEAKIIMU HOHHOTO OOMEHa, KaTaau3aTop,
XUMHYECKOE paBHOBECHE, 00paTUMble U HEOOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIUS, aM(POTEPHOCTh, XUMUYECKast
CBsI3b (KOBaJICHTHAs, IOHHASA, METAJNTNYECKast ), KpUCTAJUINYECKas peleTka,
KOPPO3Hs METAJIOB, CIUIABBI, CKOPOCTh XUMHYECKOW PEAKIINH, PEAEIBHO
nonyctumast koHueHntpauus [1/IK Bemectsa;

. WJUTFOCTPUPOBATH B3aNMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHI U
IIPUMEHSATDH 3TU NOHATHUSA IIPU ONKMCAHUU BEILECTB U UX MIPEBPALLCHU;

. UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJIEHUS (POpMYII
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHIL;

. OIIPEJEATh BAJICHTHOCTb U CTEIICHb OKUCIICHUS! XUMUYECKUX
JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJUIEKHOCTD BEIECTB K
OIpesieNIEHHOMY KJIaCCy CO€AMHEHUI 1o (popMyiiam, BUJ XUMHUUECKOH CBA3U
(KoBaJIeHTHAas1, HIOHHAs!, METAJNINYECKAs) B HEOPraHUYECKUX COCIUHEHUSX,
3apsil HOHA 110 XUMHUYECKOH (hopMyJie, XapaKTep Cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEUICCTBA,




. packpsiBaTh cMbici [lepronuueckoro 3akona . 1. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHUE: OIUCHIBATh U XapaKTepU30BaTh
Tabmunyto Gopmy [leproandyeckoit cUCTEMBI XUMHUUECKUX 3JIEMEHTOB:
pas3nyaTh NOHATHS «TJaBHAs noAarpymnmna (A-rpymnmna)» U «11odouHas
noarpynna (b-rpymnmna)», Maneie u 60IbIINE IEPUOJIBI, COOTHOCHTD
0003HaueHMsI, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabJIuIle, C YUCIOBBIMU
XapaKTEpUCTHUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps
A1pa, 001Iee YMCIIO MIEKTPOHOB U PACHPEEeNIEHHE UX MO IEKTPOHHBIM
CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB
U UX COeIMHEHMH B IpejiesiaX MaJlblX MEPUOJIOB U IIABHBIX HOATPYII €
Y4ETOM CTPOCHUS UX ATOMOB;

. KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHTbI, HEOPraHUUECKUe
BEIIIECTBA, XUMUUYECKHE PEAKIIMHU (110 YUCILYy U COCTaBYy y4acTBYIOIIUX B
PEaKIiy BEUIECTB, 10 TeII0BOMY 3 (deKTy, Mo N3MEHEHHIO CTeNIeHEH
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIIU(PHIECKIE XUMUYECKHE
CBOICTBA NMPOCTHIX U CIOKHBIX BELIECTB, IOATBEPHKAAsi ONUCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX
pEeaKuii;

o COCTaBJISATh YPABHEHUS JICKTPOJIUTHUECKON JUCCOLMALIUUN KU CIIOT,
11e7104el U coJield, MOJIHbIE U COKPALIEHHbIE YPAaBHEHUSI PEaKIIMi HOHHOTO
oOMeHa, ypaBHEHHS peakliii, HOATBEPKIAIOIINX CYLIECTBOBAHUE
TeHETUYECKOM CBA3M MEX]y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

o PacCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;
. MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,

BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUI B Pa3IHUHbIX
YCIIOBUSX;

° BBIYHCTISTH OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacCChI
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOT0 JIEMEHTA TI0 (hOpMYyJIe COCTUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO
XUMUYECKON PEAKIINU;

° COOIOAATh MpaBUIIa MOJIb30BAHUS XUMHUECKOM MOCYI0M U
1ab0paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBUiIa 0OpaIIeHUs C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMH IT0 BBIITOJIHEHUIO JTa00PaTOPHBIX
XUMHUYECKHX OIBITOB IO MOTYYSHHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(aMMHaKa U yTIeKUCIIOoro rasa);

° MIPOBOJNTH PEAKIINH, MTOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM ITYTEM XJIOPUA-, OpOMUI-,
noauI-, KapooHat-, pocdar-, CHIIMKaT-, CylIbhat-, THAPOKCUI-UOHBI, KATHOHBI
AMMOHHUSI U MOHBI U3YUEHHBIX METAIIJIOB, TPUCYTCTBYIOIIUE B BOJTHBIX
pacTBOpax HEOPTAaHHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OTIEPAIIUY MBICTUTEIILHOMN IEATENHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIIUIO, BBISIBICHUE IPUIHHHO-
CJIEICTBEHHBIX CBSI3€H — JIJISl H3yUEHUSI CBOMCTB BEIIECTB M XUMUYECKUX
pEaKIui, €CTeCTBEHHO-HAYYHBIC METOIbI TO3HAHUS — HAOIIOICHHE,
U3MepeHHe, MOJICTUPOBAHNE, SKCTIEPUMEHT (peasIbHbIN U MBICTICHHBIN).




