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IHosicHUTEJBLHAA 3aIIUCKA

Pabouast mporpamma packpbIBaeT cojepkaHue OOydeHUs XUMUU ydammxcs 8—9 kiraccoB
001eobpazoBaTeNbHBIX Opranu3aiuid. [IporpamMmma cocraBieHa Ha ocHOBe DyHIaMEHTALHOTO
sanpa colepkaHusi oOmero oOpa3oBaHuUs, TPeOOBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMBl OCHOBHOTO OOIIero 0Opa3oBaHHs, TMPEACTABICHHBIX B
®denepallbHOM  TOCYJAapCTBEHHOM 00pa30BaTeNbHOM CTaHgapTe oOmero oOpa3oBaHUS,
OpOrpaMMbl  Pa3BUTHS  YHUBEPCAIBHBIX  YU4E€OHBIX JIEHCTBUH, MPOTpaMMBI  JTYXOBHO-
HPABCTBEHHOTO Pa3BUTHS W BOCIUTAHHS JHYHOCTH. Pabodas mporpamma Takke peann3yer
reHepajibHble IIeM  00wero o0pa3oBaHMsA, AaBTOPCKHE UACH DPAa3BHBAIOLIETO OO0ydeHUs,
PE3YNbTAThl MEXKIIPEIMETHOW HHTETPAIUH.

B cucreme oOmiero oOpa3oBaHus y4eOHBIH MpeAMET «XHMHS» BHOCHUT BECOMBIM BKJIAJ B
oOydeHue, pa3BUTHE M BOCIHMTAHWE IIKOJIBHUKOB, B (OPMHUPOBAHUE y Yy4alIMXCid HAyYHOH
KapTUHBI MUPa U MUPOBO33peHus. 3yuenne XuMuu SBISE€TCS OJJHUM M3 KOMIIOHEHTOB Ipoliecca
Pa3HOCTOPOHHETO Pa3BUTHUS U BOCIIUTAHUS O0YYaIONINXCsl, CTAHOBJIECHUS UX UHIUBUIYaTbHOCTH,
CIIOCOOHOCTH aJanTHpPOBAThCSI M HCIIOJIb30BaTh CBOW TMOTEHIMAl B BbIOOpE dajbHEHIIEro
oOpa3zoBaHus, MPOPECCHOHATBHONW NEATEIBHOCTH, a TaKXKe pealin30BaTh ce0s B YCIOBHSIX
COBPEMEHHOTO 00IIIeCTBA.

N3ydyenne XxuMuu CiocoOCTBYET PELICHUIO O0IIEeH e/ eCTECTBEHHOHAYYHOTO 00pa3oBaHus
— JaTh €AMHOE MpEJCTaBICHHE O MpHpoJe, cHOPMUPOBATH E€CTECTBEHHOHAYYHYIO KAPTHHY
MUpPa, MUPOBO33PEHUE U IKOJIIOTUYECKYIO KYIbTYpy, a TaKKe€ BHOCUT BKJIaa B (OPMUPOBAHUE
HPaBCTBEHHOCTH, JAYXOBHOCTH, OOLIMX KIIIOUEBBIX KOMIIETCHLMH, B BOCIIUTAHHE TPYIOJIIOOMS,
HKOJIOTHYECKOH U MOTPEOUTENHCKON KYIbTYPHI YHALTHXCS.

N3yyenne XuMHUM B OCHOBHOM IIKOJIe IPU3BAHO 00eCTIeYNTh:

e (opMUpOBaHME CHCTEMBbl XMMHYECKHUX 3HAHMA KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM
KapTUHBI MUDA,

e pa3BUTHE JIMYHOCTH OOyYalOIUXCsi, MUX HUHTEIUIEKTyaJlbHOE ¥  HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, (POPMHUPOBAHKUE Y HHUX T'YMAaHHUCTUYECKUX OTHOIICHUH U 3KOJIOTMYECKH
11e51eco00pa3HoOro MOBECHUS B OBITY U B TPYIOBOMH JEATEIbHOCTH;

* BBIPAa0OTKY IMOHMMAHHUS OOLIECTBEHHOW NOTPEOHOCTH B PAa3BUTUM XUMHH, a TaKxKe
dbopMHpOBaHHE OTHOIICHUS K XMUMHUU KakK K BO3MOXKHOH oOyacTh Oyaymied IpaKkTUYeCKOn
NEeSITEIbHOCTH;

e ¢opMHpOBaHHE YMEHUW O0€30MacHOTO OOpaleHusi C BEIIECTBAMH, HCIIOIB3YEMBIMH B
MTOBCETHEBHOW KU3HU.

Coneprkanne yaeOHOTo npeaMera « XMMHUs» B OCHOBHOM IIIKOJIE HETIOCPEACTBEHHO CBSI3aHO C
HAayKOW XMMHEH, OoTpakaeT €€ OOBEKThl U JIOTUKY XUMHUYECKOr0o MO3HaHHS. DTO 00YCIOBJIEHO
pOJIbI0O XMMHU B MO3HAHUU 3aKOHOB MPUPOJBI U MaTepUalIbHON JKU3HU OOIIECTBA, B PELICHUU
rI00aBHBIX MPOOJIEM YeoBedecTBa (MMMTaHUE, 3I0POBhE, OJICXK1a, OBITOBBIC M APYTHE CPEIICTBA
UT. 1)

B kypce xuMHnu peau3ylorTcs cjieAylolue NPUOPUTETHbIE HIEHU:

* 2yMaHuzayus COoAepKaHUs, BbIPAXKECHHAs YBaXUTEIbHBIM OTHOILEHHEM K O0ydaromemycs
KaK YHUKQJIbHOW PACTYIIEH JIMYHOCTH, CO3/IaHUE YCIOBUH i €ro OOYy4YEHUs, pPa3BUTHUSA H
camopealin3aluy;

e oupgpepenyuayuss y4eOHOTO MaTepHasia, OOECIEYeHHAs YPOB- HEBBIM IOCTPOCHUEM
Y4eOHHMKOB ¥ 33JJaHUN Pa3TUIHON CTETICHH CII0KHOCTH;

* yHOoamenmanuzayus u Mmemooono2u3ayus COIACpXKaHUS TpeAMeTa Kak MpHOpPHUTETa
byHIaMEHTAIBHBIX HACH, TOHATHW, TEOpPUH, 3aKOHOB, TEOPETUYECKUX CHUCTEM 3HAHHH,
00001IEHHBIX YMEHUN U YHUBEPCAIbHBIX METOJIOB ITO3HAHUS;

* NPOOIEeMHOCb U3VYEHUS, pa3eumus U 0000WeHUus yuebHo20 Mamepuana: BKIIOUYEHHE
pa3HBIX MPOOJIeM B COACpP)KaHHUE BCEX KYpPCOB XHMHUHU, 000OIIEHNE M CHCTEMaTH3alus 3HAHUH,
BblJIeJIeHHE 0000IIa0IIMX TEM B KOHIIE KYpCOB XUMHUU U JIP.;

* opmuposanue Xumuyeckux NOHAMUL U UX MeopemudecKux cucmem, peanusalnus HX
ABPUCTHYECKUX (PYHKIIMI B aKTUBHOU JESITETbHOCTH 00Y4aIOIINXCS;

* BHYMPUNPEOMEMHAs U MeXCnpeoOMemHuds uHmezpayus Ha OCHOBE OOIIMX IiesieHd, 3aKOHOB,
TEOpUH, MOHATUH, CTIOCOOOB PEIICHUSI UHTETPAaTUBHBIX IPOOIIEM;

* 9KOJIO2U3AYUA KYPCA XUMUY TIOCPEICTBOM 3KOJIOT0-BaJICOJIOTHU- YECKOW HalpaBlIE€HHOCTU
coJlep’KaHusl Ha OCHOBE NMPUHIUIIA IPEEMCTBEHHOCTH, 0000IICHHSI 3HAHMUIA;

* NPAKMUYecKas HanpaeIeHHocms cooepaiicanus (TEXHOIOTUYECKUI U APYroil MpUKIagHON
MaTepuan Kypca, CBEJACHHUsS O NMPUMEHEHUHU BEIECTB, PAaCKPBITHE 3HAUYEHHUS XHUMHUU B KU3HU
YeJIoBeKa u JIp.);

* pazHOCMOpoHHee pazeumue U 80CNUmMaHue obyyarowuxcs CpeacTBaMu U BOZMOKHOCTIMU



yueOHOro mpeaMeTa «XUMHUS;

* co30aHue npeonocvlioK 015 pazeumus JTAYHOCTH YYCHHMKA, €ro MHTepeca K XMMUU H
COOCTBEHHOM JIeSITeIHbHOCTH KaK YCIIOBUE CO3HATEIBHOTO OBJIAZICHUS TIPEAMETOM.

Hoeu eymanuzayuu u pazeusaiouje2o 00yyeHus NPOHU3BIBAIOT BCE COJEPIKaHIE Kypca XUMUH
u mpouecc  ero  u3ydeHus.  OHM  OCYIIECTBIIAIOTCS ~ 4€pe3  HMHJIUMBHUIYaJbHO-
T GepeHIIMPOBAHHBINA, CUCTEMHOMHTETPATUBHBINA, JIHMYHOCTHO-AEATEIbHOCTHBIA IOJXOIBI,
YPOBHEBOE ITOCTPOCHUE YUEOHOTr0 MaTepuaia.

Baoicneviweti 3a0aueti cymanuzayuu yueHus sa6isaemcs CoO3HaTeIbHbBII BEIOOP yYCHUKOM
CBOEH MHIMBUAYaAIbHOW 00pa30BaTENbHON TPACKTOPHH.

HNuaTerpanusi conep:kaHusi Kypca (BHYTPUIIpEIMETHAs W MEXIPEIMETHAs), PELIECHUE
MHTETPAaTUBHBIX MPOOJIEM HUMEIOT MECTO B COJIEPIKaHUH BCEX TEM KypcoB XUMHUH. MHTerpamnus u
npoOJEMHOCTh COJEPKAHUS Kypca XHMMHUHM HalpaBlieHbl Ha YIJIOTHEHHME W MUHUMH3AIHIO
COJIEp/KaHus, Ha YKPYIHEHUE €ro AUJAKTUYECKUX €IMHUIl U OJHOBPEMEHHO Ha PACLIMpPEHHUE
I0JI1 TBOPYECKOI'O IPHUMEHEHUs 3HAHWM. OJTO BHOCHUT CYLIECTBEHHBIM BKJIaJ B pa3BUTHE
MHTEJJIEKTa 1 MUPOTIOHUMAHUS yJalUuXCsl.

O0o0menne u cucTeMaTH3alUs 3HAHUI M CIIOCO0O0B NeATEJbHOCTH. 3HAUUTEIBHOE MECTO
B Tpoleaypax MHTETpallil W YIUIOTHEHHUS COJACPXKAaHHUA OTBEACHO OOOOIICHUIO W
cUCcTeMaTH3alluy 3HaHUH, 00001IaomuM BeIBoIaM. Pemenne 3a1au rymanu3anuy, GyHaaMeHTa-
JAM3allMMd M SKOJOTM3allMM XMMHUYECKOro 00pa3oBaHUs HEBO3MOXKHO 0€3 HWHTerpaiuu
COJCpKAaHUS OTAEIBHBIX KYpCOB W YYeOHBIX MpeaMeToB, 0e3 (GopMUpOBaHUS yMEHHI
IPUMEHSTh HHTETPUPOBAaHHBIE 3HAHUSI HAa IPAKTHKE.

JKOJIOTH3alUsl — OJHA M3 TIeHEpalbHBIX JIMHUN, MPOXOIALIMX Yepe3 BCE CoOJEep)KaHue
y4eOHOro npeaMeTa «XUuMHUS.

Bonpocel 3K0JI0rM4ecKOro HampaBJIEHUs M3Y4alOTCs BO BCEX KypcaX XMMHH, PacKpbIBalOT
OCHOBHBIC TIPOOJIEMBI SKOJIOTHH, CBSI3aHHBIE C XHMMEH, NMYyTH UX pEUICHHS, POJIb B 3TOM
IIPOLIECCE XUMUYECKONW HAyKU U IPOU3BOJICTBA.

OOyuaronyecss MPUOOPETAIOT HOBBIM acleKT 3HAHMW M YMEHH, a TakKe LEHHOCTHOTO
OTHOLIEHHUS K IPUPOJE U 310POBBIO.

IIpakTHYeckass HANPABJIECHHOCTh Kypca XHMHHM — OJIHA U3 BaXKHEHIIUX JIMHUN PA3BUTHS
€ro Co/epKaHus M Ipolecca o0y4eHHs, OonpenenseMasl TECHOM CBA3bI0 HAyKH M TEXHOJIOTHH C
YKU3HBIO KaK IVIaBHBIM HMX Ha3HaueHueM. Hempexopnsmias 3aada XMMHM — IIOJy4EHHUE BEIIECTB
M MaTepuajoB C 33JaHHBIMU CBOMICTBaMM, YAOBJIETBOPSAIOIIMX HHTEHCUBHO pacTyIlHe
norpeOHOCcTH obOmecTBa. OHa OTpakaeT MPAKTHYECKYI0 HANpPaBICHHOCTb M BBLAETSET
B3aMMOCBSI3aHHbIE OOBEKTHl XMMHUH, TAKME KaK BEIIECTBO, XUMHUECKAs PEaKIusl, XMMHUYECKas
TEXHOJIOTHS. OTO TNPEANojaraeT OTPaKEHHWE HMX B3aMMOCBA3M U B IIPOLECCE XUMHUYECKOIO
obpazoBanus. [Ipakmuyeckas HanpasieHHOCMb NPOHU3LIBAEM 8eCb NPEOMEN.

Hnmezpayus, skonocuzayus u npakmuieckdas HAnpaeienHocms — (aKTOPbl pa3BUTHA
couuyMma, o0IMe eI COBPEMEHHOTO 00pa30oBaHuUsI.

Jlnsi cO3HATENbHOTO OCBOCHMS TpeAMeTa B Kypc XHMHHM BKIIIOYEHBI O00s3aTelbHBIC
KOMITOHEHTHI COJIEp>KaHHsI COBPEMEHHOTO XUMHUECKOT0 00pa3oBaHus:

1) xumuueckue 3nanus (TEOPETUUECKNE, METOJOJIOTUYECKUE, TIPUKIIATHBIE, ONTUCATEIbHBIE —
A3BIK HAYKH, AKCUOJIOTUYECKUE, UCTOPUUYECKUE U 1IP.);

2) pasnuunble yMeHus, Haebiky (001eydeOHble U crenn(pUUeCcKUe 0 XUMHN);

3) yennocmHoe omuouweHue (K XuMUH, KU3HHU, IPUPOE, 00pa30BaHHIO U T. 11.);

4) onvlm npoOYKMuUGHOU OesamenbHOCmy PA3HOTO XapakTepa, 00eCHeuHBAIOLUINN pa3BUTHE
MOTHBOB, HHTEIUIEKTa, CIIOCOOHOCTEN K caMOpeaIn3aliy U JPYTruX CBOMCTB JIMYHOCTH YUCHHKA,

5) Knouesble U y4eOHO-XuMu4ecKue KoMnemeHyuu.

B o0y4enuu xumMuu 00/1bIIOE 3HAYEHHE MMeeT IKCIIEPHMEHT. AHAJIM3MPYHA Pe3yJabTaThl
NPOBEAEHHBIX ONBITOB, yyamuecs yOeKIalTcsi B TOM, YTO Te HJIM MHbIEe TeOpeTHYeCKHue
NpeacTaBJCHHs] COOTBETCTBYIOT WM NPOTHBOpPEYAT pealbHOCTH. TonbKO ocymiecTBJisis
XHMHYECKHH IKCIIEPUMEHT MOKHO NPOBEPHUTH A0CTOBEPHOCTH NMPOrHO30B, CACJAHHBIX HA
OCHOBAaHMH Teopuu.B mnponecce 3xcnepuMeHTANbHON PpadoTHl yyammecsi NpuodpeTraroT
ONBIT NMO3HAHUS PEAJbHOCTH, SIBJISIOLIMICA Ba’KHBIM JTAanoM (OPMHPOBAaHHMS y HHX
yOeskaeHHii, KOTOpPbIe, B CBOI0 OYepedb, COCTABJISIIOT OCHOBY HAYYHOr0 MHPOBO33PeHHSI.
Peasm3anms yka3aHHbBIX Lesieil BO3MOKHA NIPH OCHAIIECHHH IIKOJIbHOr0 KaOWHeTa XMMHMHU
COBpeMeHHbIMH mnpubdopamMu u o00opyaoBaHueM. B paMKax HAUMOHAJBHOIO NpPOEKTa
«O0pa3oBaHHe» 3TO CTAJI0 BO3MOKHBIM 0J1arofapsi CO3JaHHI0 B 001e00pa3oBaTeJbHBIX
OpPraHu3anusx, PacmoJ0KeHHbIX B CeJbCKOH MECTHOCTH M MAJbIX TOpPOAax, LEHTPOB
00pa3oBaHUsl €CTECTBCEHHOHAYYHOH M TeXHOJIOTHYeCKOil HamnpasJjieHHOcTelH «Touknu
pocra». BHeapenue 3TOro o00pyaoBaHHMs IO3BOJHMT KAa4eCTBEHHO H3MEHHTH IIpouecce
o0ydyenuss xumuHu. Kom4yecTBeHHbIE IKCIEPHMEHTHI IMO3BOJAT MOJAY4YaTh JOCTOBEPHYIO
HH(OPMALKMI0 O NPOTEKAHHMHM TeX WJIM HHBIX XHMHYECKHX IIpoleccax, 0 CBOHCTBaxX
BemlecTs. Ha ocHOBe NOJIy4eHHBIX JIKCIEPUMEHTAJBHBIX JaHHBIX 00y4yaemble CMOIYT



CaMOCTOATEJIbHO A¢JIaTh BbBIBOJbI, oﬁoﬁmaTL pe3yabTaTbl, BBIABJIATL 3AKOHOMEPHOCTH,
4TO OAHO3ZHAYHO 6y11eT CIoco0CTBOBATH NMOBLINNIEHUI0 MOTHBALIUHA Oﬁyqul/lﬂ IIKOJbHHUKOB.

B kauecTBe HEHHOCTHBIX OPUEHTHPOB XMMHYECKOro 00pa30BaHUs BHICTYNAIOT OOBEKTHI,
U3y4aeMble B Kypce XMMHUH, K KOTOPBIM y 00y4aromuxcst GopMupyercs HEHHOCTHOE OTHOIICHHE.
[Ipu sTOM BeAylIyl0 pOJb HMIPAIOT IO3HABATEIbHBIC LIEHHOCTH, TaK KakK JAHHBIA y4eOHBIH
IpeIMET BXOIUT B TpPyNIy IPEAMETOB IO3HABAaTEIbHOIO LUKJA, IJIABHAs LEIb KOTOPOIO
3aKJIIOYAETCS B U3yYEHUHN IIPUPOJIBI.

OCHOBY no3HasamenvbHuIX YeHHOCmelU COCTABIAIOT HAyuyHble 3HAHMS, HAyYHBIE METOJIbI
NIO3HAHUS, a IEHHOCTHBIE OpHUEHTAlMH, (popMUpyeMble y YYalIUXCs B IPOLECCe H3YyUCHHS
XUMUH, IPOSABIIAIOTCS:

e B IIpU3HAHUU LEHHOCTM HAy4YHOI'O 3HAHUA, €ro IMPAKTUYECKOM 3HAYUMOCTH,
JIOCTOBEPHOCTH;

* I[EHHOCTU XMMHUYECKUX METOJ0B UCCIICIOBAHUS JKUBOU U HEKUBOU MIPUPOIBL;

* IIOHUMAaHUHU CJIIOKHOCTHU U IPOTUBOPEUUBOCTH CaAMOI0 IMPOLECCa ITO3HAHMS KaK U3BEUYHOIO
CTPEMIICHHUS K UCTUHE.

B kauecTtBe 06vexkmos yennocmeu mpyoa u 6vima BBICTYNAIOT TBOpYECKas CO3UIATEIbHAs
NeSITeIbHOCTD, 3A0POBBIN 00pa3 KU3HU, a YeHHOCMHbLE OPUEHMAYUU COOEPIHCAHUS KYPCa XUMUU
MOTYT paccMaTpuBaThcs Kak (HOpMUPOBAHHE:

* YBaXXUTEJIBHOI'O OTHOLIEHUS K TBOPYECKOM CO3UAATEILHON AEATEIbHOCTH;

* TIOHUMAaHHUS HEOOXOJIUMOCTH 3/10pOBOr0 00pa3a KHU3HH;

* TMOTPEOHOCTH B OE3YCIIOBHOM BBIMOJIHEHUH MPaBUI 0€30IaCHOTO MCIIOJIb30BAaHHS BEILIECTB
B IIOBCEIHEBHOM KU3HMU,

* CO3HATENBHOTO BBIOOpA OymyIieii mpodeccnoHabHOM NeATeThHOCTH.

Kypc  xumum  obnamaer  peajlbHBIMH  BO3MOXKHOCTAMH Ui (OPMHPOBAHUS
KOMMYHUKAMUBHLIX YeHHOCmell, OCHOBY KOTOPBIX COCTaBIISIOT MPOLIECC OOLICHMS, TpaMOTHas
peub, a IEHHOCTHBIE OPUEHTALIMY HaIlpaBJieHbl Ha (POPMUPOBAHHE Y YUAIIUXCS:

e HaBBIKOB MPAaBUJILHOTO UCIIOJIB30BAaHUS XMMHUECKON TEPMUHOJIOTUN U CUMBOJIMKU;

* MOTPEOHOCTH BECTH [JHAJIOT, BBICAYIIMBATH MHEHHE OIMOHEHTa, YYacTBOBATh B
JUCKYCCHUH;

* CIIOCOOHOCTH OTKPBITO BBIPAXKAaTh U ApIYMEHTUPOBAHHO OTCTAUBAThH CBOIO TOUKY 3PEHHUSL.

MecTo Kypca XuMUM B y4eOHOM ILIaHe

®denepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM MPETYCMOTPEHO U3YUYECHHE
Kypca XMMHH B OCHOBHOM ILIKOJIE KaKk yacTH oOpa3oBaTelibHOM obnactu «EcrecTBeHHOHay4YHbIE
PEIMETHD».

OcobeHHOCTH CoZIep KaHMs Kypca XUMHUU SIBJISIOTCS TJIABHOW MPUYMHON MPUYUHON TOTO, UTO
B y4eOHOM IUIaHE JTOT MPEIMET TOSBIAETCS IMOCICTHUM B POy €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH, TIOCKOJBbKY [UIsl €ro OCBOCHHS UIKOJIBHUKH JIOJDKHBI 00JaJaTh HE TOJBKO
ONpEAECNEHHBIM 3aaCOM MPEABAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUW, HO M JIOCTAaTOYHO
XOpOIIO Ppa3BUTBIM aOCTpakTHbIM  MbllnuieHHeM. Ha ©6a3e mnenrpa «Touka pocra»
o0ecreunBaeTcsi  peaJu3anusi 00pa3oBATeJbHBIX MPOrPaMM  eCTECTBEHHO-HAYYHOH M
TeXHOJIOTHYEeCKOH HANpaBJeHHOCTeH, pa3pa0OoTaHHBIX B COOTBETCTBHH C TPeOOBAHUSIMHU
3aKOHOJAATEeJNbCTBA B c(epe o0pa3zoBaHusi U ¢ Y4yéToM pexoMeHaanuii DeaepanbHOro
omneparopa y4e0HOro npeamera « XuMHUs».

Oo0pa3oBaTebHasi MPorpaMMa Mo3BoJisieT HHTErPUPOBATh peajiu3yeMble MOAX0/bl, CTPYK-
TYpY M cOoiepKaHMe NPH OPraHu3annu o0ydeHnss XumMun B 8—9 kiaccax, BLICTPOEHHOM Ha 0a-
3e JII000ro 3 J0CTYNHBIX Yy4eOHO-MeTOANYeCKUX KoMILiekcoB (YMK).

Hcnoans3oBanue obopynosanns «Touka pocra» nmpu peanmzanum ganHoil OIl mo3BoJser
€031aTh yCJIOBHSL:

AJISl paCIIMPEHHsl COAePKAHUSA IIKOJBHOI0 XUMHUYEeCKOro 00pa3oBaHus;

JJIs1 MIOBBILICHUSI MI03HABATE/ILHOM AKTHBHOCTH 00YYaIOIIMXCSl B €CTeCTBEHHO-HAYYHOI
o0JacTm;

JJIS1 Pa3BUTHUSA JJUYHOCTH peOéHKA B npolecce 00yyeHUsi XMMHHU, €ro CI0COOHOCTEN,
(popmMupoBanus 1 yI10B/1eTBOPEHHS CONMAIBLHO 3HAYMMbIX HHTEPECOB M NOTPeOHOCTEH;

AJis1 padoThI € 01APEHHBIMY LIKOJbLHUKAMM, OPTAaHU3AIMU UX PA3BUTHUS B Pa3IHYHBIX
o0Js1acTaX 00pa3oBaTe/ibHOI, TBOPYECKOH AeATeJIbHOCTH.



Pabouas mporpamMmma Ha M3ydeHHWE XMMHUU B OCHOBHOW IIIKOJIE OTBOJIUT 2 Y4eOHBIX Haca B
HEJIeNI0 B TeueHue AByX JieT (8 u 9 knaccel). Beero 140 vacos.

[Iporpamma peann3oBaHa B y4eOHHMKAX XUMHH, BBIMYIIEHHBIX M3IaTENbCKUM IIEHTPOM
«Benrana-I'pap»:

e Kyszueyoea H. E., Tumosa U. M., I'apa H. H. Xumus. 8 kiacc;

e Kysueyosa H. E., Tumosa U. M, I'apa H. H. Xumus. 9 knacc.

Pe3ybTaThl 0CBOEHHSI Kypca XUMUH

N3yueHne XMMUU B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTh JOCTUYb CIECIYIOLIUX PE3YJIbTAaTOB
B HaIIpaBJICHUU JHYHOCTHOIO Pa3BUTHA!

1) BOCIUTAaHUE POCCUMCKOM TpaXAAHCKOM HICHTUYHOCTU: IATPUOTU3MA, YBAXKEHUS K
OtedecTBy, NPOLIJIOMY U HACTOSIILIEMY MHOTOHALIMOHAJILHOTO Hapoza Poccun; oco3HaHue cBoei
THUYECKOH ITPUHAIJICIKHOCTH, 3HAHUE UCTOPUH, A3BIKA, KYJIbTYpPBbI CBOEIO Hapoa, CBOETO Kpas,
OCHOB KYJIbTYPHOI'O Hacleusi HapoaoB Poccum M 4enoBeuecTBa; yCBOCHUE I'YMAaHUCTHUYECKUX,
JIEMOKPATUYECKUX U TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUHCKOTO OOIECTBa;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U A0Jra nepen Ponunoi;

2) ¢GopMHpOBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
00y4aromuxcst K CaMOpPa3BUTHIO U €CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYCHHIO H
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NAlbHEHIIEH HHIUBUAYATbHOU TPACKTOPHH
o0Opa3oBaHus Ha 6a3e OPUEHTHUPOBKHU B MUpE Npodeccrii u mpodecCHOHATBHBIX MPEANOYTEHUH C
y4€TOM YCTOWYMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TaKXKe€ Ha OCHOBE (hOpMUpPOBAHUS
YBaXUTEIBbHOTO OTHOLLIEHUS K TPYY, Pa3BUTHs OIIbITA Y4aCTHUS B COL[UAIIBHO 3HAYMMOM TPYJE;

3) (dopMHpOBaHKE LEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM NPAKTUKH, YYHUTHIBAIOILEIO COLHUAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTI'0 MHPa;

4) ¢hopMUpOBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEHUHM U COTPYAHUYECTBE CO
CBEpCTHUKAMH, JETbMM CTapllero M MJIAQQUIEr0 BO3pacTa, B3pOCIBIMU B IIpoLecce
00pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BaTEIbCKON, TBOPUECKON U JPYTrux
BUJIOB J€ATEIBHOCTH;

5) (opMHpOBaHHE IICHHOCTH 3JI0POBOr0 M Oe3omacHOro obpasza >KW3HU; YCBOCHHE IMPABUI
UH/IMBUYAIbHOTO U KOJJIGKTUBHOTO O€30IacHOTO IMOBEIEHHUS B UYPE3BBIYAWHBIX CHTYalMsX,
YIPOXKAOLIUX KU3HU U 3J0POBBIO JIFOACH, IPAaBUII IIOBEACHUS HA TPAHCIIOPTE U HA 10pOrax;

6) (OpMHpPOBaHHE OCHOB HKOJOTHYECKOH KYJIBTYphl, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOI'O MBIIUICHHs, PAa3BUTHUE OIbITA DJKOJOTHYECKH OPHUEHTHUPOBAHHOM,
pedIIeKCUBHO-0LIEHOYHON U MPAKTHUECKON ACATENbHOCTH B )KU3HEHHBIX CUTYAIUIX.

Oobyuarowguiica noay4um 603mMoHCHOCHb 0151 hopmuposanus ciedyouwux audynocmuvix YY/I:

onpejeJeHUe MOTHBAIIMH U3y4YeHHs] y4eOHOI0 MaTepuaJia;

OLICHNBaHHe YCBANBAEMOr0 y4e0HOI0 MaTepHuaJia, HCXOAS H3 CONUATBHBIX H JIMYHOCT-
HbIX IIEHHOCTEH;

MOBbILICHHE CBOET0 00Pa30BaTe/ILHOIO YPOBHS M YPOBHSI TOTOBHOCTH K H3Y4€HHUIO OC-
HOBHBIX HCTOPHYECKHUX COOBITHIA, CBA3aHHBIX C PA3BUTHEM XUMHHU U 00111eCTBA;

3HAHHUe MPABUJI MOBeJeHNs B Ype3BbIYAHHBIX CUTYaAMsIX;

OLlCHUBaHMeE CONMAJIBLHON 3HAYUMOCTH Npodeccuii, CBA3aHHBIX ¢ XUMMEH;

BJIa/IeHHMe NMPaBUJIAMH 0e30MaCHOr0 o0palleHns ¢ XMMHUYEeCKUMHU BellleCTBAMU U 000pYy-
JAOBaHMeEM, NIPOsIBJICHHE IKOJOTHYECKOIl KYJIbTYPBI.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMH OCBOCHHS OCHOBHOI 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs SBISIOTCA:

1) YMEHHE CaMOCTOSITEIbHO OMPEACIATH 1IeNId CBOETO0 00y4YeHHUs, CTaBUTh U (HOPMYIHUPOBATH
Juis cebst HOBbIE 3a/1aud B y4€Oe M TO3HABATEIBHOM NEATENbHOCTH, pa3BUBAaTh MOTUBBI H
MHTEPECHI CBOEH ITO3HABATEIILHON IEATEIbHOCTH;

2) YMEHHME CaMOCTOSTEIbHO IUIAHUPOBATH IIYTH JOCTHIKECHMs LElIed, B TOM 4YHUCIE
JIbTEpPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3(pPeKTUBHbBIE CIOCOOBI pelIeHUs YUeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) YMEHHME COOTHOCUTH CBOM JEHUCTBHUS C IIAHUPYEMBIMU pE3YyJbTaTaMM, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATENbHOCTH B MpOIEcCce IOCTIKEHHUS pPe3ysbTaTa, ONpeNeNsTh CIOCOOBI
NeMCTBUH B paMKax MpPEJIOKEHHBIX YCIOBUI U TpeOOBaHUMN, KOPPEKTHPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYaLUEH;

4) yMEHHE OICHMBATh MPABUIBHOCTH BBIOJHEHUS Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ peIlIeHNs,

5) BJIaJICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PEILICHUN U OCYILLECTBIICHUS



OCO3HAHHOT'O BHIOOPA B y4eOHOM 1 TTO3HABATENILHON ACATEIbHOCTH;

6) YMEHHE ONpEeIeNsTh NOHATHS, cO37aBaTb OOOOIICHMS, YyCTaHABIWBATh AaHAJOTHH,
KJIaccu(UIUpPOBaTh, CAaMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIA KiacCU(UKAILUH,
YCTaHABIUBATh  IIPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE  paCCyXICHHUE,
YMO3aK/II04eHNUEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JI€1aTh BHIBOJIBI;

7) yMEHHE cO37aBaTb, IPUMEHATh M MPEOOPa30BHIBATh 3HAKU M CUMBOJIBI, MOJIETH U CXEMBI
JUISL pelIeHus1 y4eOHBIX M TO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMEHHE OpTraHM30BBIBATH YUEOHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
yYUTENEM U CBEPCTHUKAMU; PadOTaTh MHAUBHUIYaJIbHO U B TPYIIE: HAXOIUTH 00IIee pelieHue 1
paspemuatb KOH(QIUKTHI Ha OCHOBE COTJIACOBAHMSA MO3UIMNA U y4€Ta HHTEPECOB; (POPMYIHPOBATH,
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

10) yMEHHME OCO3HAaHHO HCIIOIb30BAaTh pEUYEBBIC CPEACTBA B COOTBETCTBUHM C 3aJadei
KOMMYHHKAIIMH JJIS1 BBIPQXKECHUS CBOMX YYBCTB, MBICIEH M TMOTPEOHOCTEH; IUIAHUPOBAHUS U
peryisilui CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M IMUCBMEHHOM peYbl0, MOHOJIOTMYECKON
KOHTEKCTHOM PEUblo;

11) dopmMHupoBaHHE U  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

12) ¢opMHpOBaHHE U PA3BUTHE SKOJIOTMYECKOTO MBILIUICHUS, YMEHHE NPUMEHATH €ro B
[IO3HABATEIbHOM, ~KOMMYHHUKATUBHOW, COLMAJIbHONH TpPaKTUKe H  NpodecCHOHATBHOM
OpHUEHTALINHU.

Pecynamusnuvie

Obyuarowuiicss NOIYYUm 803MOACHOCHb 0151 (POPMUPOBAHUSL CAOYVIOWUX pecyasamunvix YV/:

LesienosaraHye, BKIouas IOCTaHOBKY HOBBIX 1IeJIeH, MpeoOpa3oBaHKe MPaKTUUECKOM 3a1auu
B TI03HABATEJIbHYIO, CAMOCTOSITE/IbHBIN aHAIN3 YCIIOBUM JOCTUKEHHUS 1IEJIU Ha OCHOBE yu€Ta
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHale;

IUTAHUPOBAHUE ITyTHU JOCTHKEHHUS LieNell;

yCTaHaBJICHHUE LIE€JIEBBIX IPUOPUTETOB, BbIJICJICHUE AIbTEPHATHUBHBIX CIIOCOOOB
JOCTHKEHUS LIeJIH U BbIOOp Hambosee 3¢ (heKTUBHOTO criocola;
* YMEHHUE CAMOCTOATEIHHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATH HM;
* YMEHHUE NPUHUMATh PEIICHUS B IPOOJIEMHON CUTYallUH;
* IOCTAHOBKA Y4e€OHBIX 3aJa4, COCTaBJICHUE TUIaHa U MOCJIEI0BATEILHOCTH ICUCTBUM;
* opraHmu3anus pabovero MecrTa IMpH BHITOIHEHNH XUMUYECKOTO SKCIIEPUMEHTA;
* IPOTHO3UPOBAHKE PE3YIbTATOB OOYUYEHHS, OIICHHBAHNE YCBOCHHOTO MaTepuaa,
OLIEHKA KAaueCTBa U YPOBHS IMOJIyUYE€HHBIX 3HAHHUH, KOPPEKIMs TUIaHa U CII0co0a AEWCTBUS MPH
HEOOXOTUMOCTH.
lloznasamenvhvie
Obyuarowuiics ROIYYUmM 803MOACHOCb OJiA hopMuposanus credyioujux nonasamenvuvix YV/I:

MOMCK U BbIACNICHUE UH(DOPMALINH;

aHaJIu3 yCIIOBUM U TpeOoBaHMI 3a1auM, BEIOOD, COMOCTAaBIEHNE M 0O00CHOBaHHE CIIocoba
pelIeHus 3a1auu;

BbIOODP Hanbosee 3(h(PEeKTUBHBIX CIIOCOOOB PEIICHNUS 3a]]a4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH;

BBIIBIDKEHHE ¥ 000CHOBAHHE THITOTE3BI, BEIOOD crtocoba e€ mpoBepKH;

CaMOCTOSITETILHOE CO3[aHNE AJITOPUTMA ACSATEIbHOCTH MPH PEICHUN TPOOIEM TBOPUECKOTO
Y TIOUCKOBOT'O XapaKTepa;

YMEHMSI XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO U CBOWCTBAM;

OTNKCHIBAaHUE CBOMCTB: TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE UX CYIIE-
CTBEHHBIX MPU3HAKOB;

M300paKeHHE COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYLITHOCTH
XUMUYECKHUX PEAKLUN C IOMOUIBI0 XUMHUYECKUX YPAaBHEHUN;

MpOBeIcHNE HA0II0IeHNH, ONIICAHNE IPU3HAKOB U YCIOBUH TeUSHHUS] XUMHUUECKUX peaKLuH,
BBITIOJIHEHHE XUMHUUECKOTO HKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAIN3a HAOIOCHUH 3a
9KCIEPUMEHTOM, PEIICHHUE 3a/1a4, TOIy4YeHHEe XUMUIEeCKOH HH(POPMALIUU U3 Pa3IUIHbIX
HCTOYHHKOB;

YMEHHE OpraHU30BBIBATH UCCIIEJOBAHUE C LIEJIBIO IPOBEPKU TUIIOTE3;

YMEHHE Je1aTh YMO3aK/IIOUeHUs (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;




yMEHHE OOBCKTUBHO OIEHWBATH WH(GOPMAIIMIO O BEMIECTBAX M XHUMHUYECKHUX TMPOIEccax,
KPUTUYECKH OTHOCUTHCS K NICEBIOHAYYHOU UH(POPMALIUH.
Kommynukamusnule
Obyuarowuiica nOIYUUM B03MONCHOCMb O POPMUPOBAHUSL CLeOYIOUUX KOMMYHUKAMUBHBIX
YVI:
MOJTHOE M TOYHOE BBIPAKCHUE CBOUX MBICIICH B COOTBETCTBUU C 33J[a4aMH U YCIOBUSIMH
KOMMYHUKAIINAH;
aJICKBaTHOE MCTIOJh30BAaHUE PEUCBBIX CPENICTB IS YIACTHSI B TUCKYCCHH U apTyMEHTAITIH
CBOCH MO3UITNH, YMEHHE TTPEICTABIISATh KOHKPETHOE COJIEp’KaHUE C COOOIIEHUEM €TO B MMChMEHHOM
W YCTHOHU (hopMe, OTIpe/ieTICHHE CITIOCOOOB B3aMMOICHCTBHS, COTPYTHUIECTBO B TIOMCKE U cOope
uHpOpMAIHH;
oTpesieNieHHe CIIOCOO0B B3aMMOJICHCTBHS, COTPYTHUYECTBO B MOMCKE U cOOpe MHPOPpMAIHIH,
y4acTHe B IUATIOTe, TUIAHUPOBAHUE OOIIHUX CIIOCOOOB pabOThI, MPOSBICHUE YBAXUTEIHHOTO
OTHOIICHHUS K APYTHM y4YaIIAMCS;
OIMKCAHUE COJCPKAHUSI BHITIOTHAEMBIX IEHCTBUH C LIEIbI0 OPUEHTUPOBKH B MPEAMETHO-
MPaKTUYECKON JIESITEIHHOCTH;
YMEHWUSI YIUTHIBaTh pa3HbIC MHCHHUS U CTPEMHUTHCS K KOOPIUHAIMH PA3IMYHBIX TIO3UIINN B
COTPYJTHUYECTBE;

(dbopMynupoBaTh COOCTBEHHOE MHEHHE U O3UIIMIO, aPTYMEHTUPOBATh U KOOPAUHUPOBATH €&
C MO3ULIUSAMHU TAapTHEPOB B COTPYTHUUECTBE PU BBIPAOOTKE OOIIETO pElIeHUs] B COBMECTHOM
JESTeNIbHOCTH;

OCYIIECTBIATH B3aUMHBIA KOHTPOJIb M OKA3bIBATh B COTPYIHHUYECTBE HEOOXOIUMYIO B3au-
MOIIOMOIIIb;

TUTAHUPOBATH 00IIHE CTIOCOOBI PaOOTHI; OCYIIECTBIATh KOHTPOIIh, KOPPEKIIHIO, OTICHKY
NEHCTBUI MapTHEPA, YMETh YOCKIATh;

WCTIONIb30BaTh aJIeKBAaTHBIE S3BIKOBBIE CPEJCTBA IJIs1 OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MOTpeOHOCTEN; 0TOOpakaTh B peuu (onucaHue, OObsICHEHHE) COJepKaHUE COBEPIIAEMBIX
JNEHCTBHM, Kak B pOpMe TPOMKOM COLMAIM3UPOBAHHOM pedH, Tak U B popMe BHYTPEHHEH peul;

pa3BUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHIINIO, UCIIONB3Ys CPEACTBA YCTHOM U MUChMEHHOM
KOMMYHUKAIIUU TIpH paboTe ¢ TeKCTaM y4eOHUKA U TOTIOTHUTEIbHON JIUTEPaTypoH, ClIPaBOUYHBIMU
TabJIMIAMU, IPOSIBIIATH TOTOBHOCTh K YBaKCHHIO HHOW TOYKHU 3PEHUS MIPH 00CYKIICHUU PE3yJIbTaTOB
BBITIOJTHEHHOH paOOTHI.

B o0nactu mpeaMeTHBIX pe3yabTaToB 00pa3oBaTeNbHas OpraHu3anus o0Iero o0pa3oBaHus
peanu3yer clieAyIore 3a1a4uu:

1) ¢hopMupoBaHHE NEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX MPEACTABICHUN O BEIIECTBAX,
UX TMpPEBpAIlEHUSIX W TPAKTUYECKOM INPUMEHEHUH; OBJAJCHUE IOHATUHHBIM amnmapaTtoM H
CHUMBOJIMYECKUM SI3BIKOM XUMHH;

2) OCO3HaHHWE OOBEKTHUBHOM 3HAYUMOCTH OCHOB XHMHUYECKOH HayKH Kak oO0jactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUN HEOPraHWYECKUX M OPTaHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBICHHHM XHBOH M HEXHUBOH NPHUPOJIBI; YIIyOJeHHE Mpen-
CTaBJICHHUI O MaTepUAIILHOM E€MHCTBE MUPA;

3) OBJAJCHHE OCHOBAMHM XHUMHMUYECKOW TIPAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH U
O00BEKTHBHO OLIEHUBATh JKU3HEHHBIC CUTYalluH, CBSI3aHHBIC C XMMUEH, HaBbIKAaMHU 0€3011acHOTO
oOpaleHus ¢ BEIECTBAMU, UCIIOIb3YEMbIMH B ITOBCETHEBHOMN KU3HU, YMEHHUEM aHAJIU3UPOBAThH
U TUIAHUPOBATh HKOJIOTHUECKH O€30MacHOE IOBEIEHUE B LEISIX COXPAHEHUS 3JI0POBbS H
OKpYKarolleu Cpeibl;

4) ¢opMHpOBaHHWE YMEHUH YCTaHABIMBATH CBSI3U MEXKIY pealbHO HaAOII0AaeMBbIMU
XUMHUYECKHMH SBJICHUSIMU U MPOLECCAMU, POUCXOISAIIUMHI B MUKPOMHPE, OOBSICHATh TPUIHHBI
MHOTrooOpa3usi BELIeCTB, 3aBUCHMOCTb HX CBOMCTB OT cCOCTaBa M CTPOCHHUS, a TaKxKe
3aBHCUMOCTh IIPUMEHEHUS BEILIECTB OT UX CBOMCTB:

5) IpUOOpPETEHUE ONbITAa HCHOJIb30BAHMUA PA3JIUYHBIX METOJOB M3Y4YCHHs BEIIECTB:
HaOJI0ICHNUS 32 UX MPEBPAILECHUSIMH MPH MPOBEICHUH HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C MCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAaHUS U IPHOOPOB;

6) (opMUpOBaHME MPEACTABICHUH O 3HAYCHMH XMMHUYECKOH HAayKd B PpEIICHUHU
COBPEMEHHBIX HKOJIOTHYECKUX MpOoOJIeM, B TOM YHUCIE B MPEIOTBPAICHUH TEXHOT'€HHBIX H
9KOJIOTUYECKHUX KaTacTpod.



Obyuarowuiica Hayuumcsi.

NPUMEHSITH OCHOBHBIE METO/IbI TIO3HAHMS: HAOJIOICHUE, U3MEPEHUE, IKCTICPHUMEHT;

OIUCHIBAThH CBOMCTBA TBEPABIX, )KUAKUX, Fa3000pa3HBIX BEIIECTB, BHLICISI UX CYIIe-
CTBEHHBIC TIPU3HAKHY;

PacKphIBaTh CMBICI 3aKOHA COXPAHEHHUSI MAaCChl BEIIECTB, AaTOMHO-MOJICKYJISIPHON TEOpHH;

pa3nuyaTh XUMUYECKUE U (PU3NUECKUE SIBIICHUS, HA3bIBATh MPU3HAKH U YCIOBHSI TPOTCKAHHS
XAMHWYECKHUX PEAKIUN;

co0roIaTh mpaBmiia 6e30macHoON paboTHI PH TPOBEACHUHN OTIBITOB;

TIOJTE30BATHCS JTA0OPATOPHBIM 000PYIOBAaHUEM H TTOCYIOH;

MOJIy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATh UX;

XapaKTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCJIMHEHUH, IPOBOAMTH OIBITHI, TOATBEPIKIAIOIINEC XUMUICCKHE CBOWCTBA U3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

PACKpBIBATh CMBICII ITOHATHS «PaCTBOP», BBIYUCIATH MACCOBYIO JOJIF0 PACTBOPEHHOTO
BEIIIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C OMPEICIEHHON MacCOBOM J0JIel pacCTBOPEHHOTO
BCIIICCTBA,

XapaKTepU30BaTh 3aBUCHMOCTb (DU3NUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIITMYECKON
PEIIETKH, OTIPEeIeNATh BUI XUMHUYECKOH CBSA3M B HEOPIraHUYECKUX COCTMHEHUSIX

PacKpbIBaTh OCHOBHBIC MOJIOXKECHUS TCOPUH TICKTPOTUTUICCKON TUCCOIMAIIUH, COCTABIIATh
YpaBHEHUS 3JICKTPOJUTHUCCKOMN JTUCCOIMALINN KUCIIOT, MIEIOYEH, COICH U PeaKIiii HOHHOTO
oOMeHa,

* PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA, ONIPEIECISATh

OKHCIIUTENIh 1 BOCCTAHOBUTEIb, COCTABISATh YPABHEHUS OKUCIUTEIIHBHO-BOCCTAHOBUTEIBHBIX

peaxiui;

¢ HAa3bIBATh q)aKTOpr, BIIMAOIIIUC HA CKOpOCTb XHMHHCCKOﬁ peaKLII/II/I;
* XapaKTepU30BaTh B3aMMOCBSA3b MEXK]Iy COCTABOM, CTPOCHHUEM U CBONCTBaMU

HEMETAJIJIOB ¥ METAJJIOB;

* IPOBOJIUTH OTIBITHI 11O TIOJYYSHUIO U M3YUYCHUIO XUMUUYECKUX CBOMCTB Pa3TUYHBIX

BEILIECTB;

* TPaMOTHO OOpaNIaThCs C BEIIECTBAMU B TIOBCECTHEBHOW YKH3HH.
Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCL:

BbIABUI'aTb U HpOBCpSITb BKCHepI/IMCHTaHbHO THUIIOTE3bI O XUMHNYCCKUX CBOﬁCTBaX BCIHICCTB HaA
OCHOBE MX COCTaBa U CTPOCHUS, MX CITOCOOHOCTH BCTYMATh B XUMUUYECKHE PEAKIINH, O XapaKTepe u
MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIHil;

XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOEHUIO U CBOMCTBAM, yCTaHABIMBATh MPUYNHHO-
CJICACTBCHHLIC CBA3U MC)KI[y JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BCIIICCTBA,

COCTABJISITH MOJIEKYJISIPHBIE U TIOJIHbIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSBIISITh OKUCITUTEIbHBIC MIIH BOCCTAHOBH-
TEJIbHBIE CBOMCTBA C YUYETOM CTEIIEHEN OKUCICHHUS 3JIEMEHTOB, BXOASAIINX B €T0 COCTAB;

BBIJIBUTATh U MPOBEPSATH SKCIIEPUMEHTATILHO TUIIOTE3hI O PE3yJbTaTax BO3JEHCTBUS pa3-
JUYHBIX (AaKTOPOB HA M3MEHEHNE CKOPOCTH XUMUYCCKOHN peaKIny;

HCIIOJIB30BAThH HpI/IO6peTéHHBIe 3HaHUSA OJIAd DKOJIOTMYCCKU FpaMOTHOFO IIOBCACHUSA B
OKpY>Kalolllel cpee;

HCIIOJIB30BAThH HpI/IO6peTéHHBIe KIIFOYEBBIC KOMIICTCHIINHN HpI/I BBIIIOJIHCHU U HpOGKTOB nu
pelieHnu y4eOHO-UCCIIeI0BaTEeNIbCKHUX 3a/1a4 M0 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOJIyUEHUS U
pacro3HaBaHUs BEUIECTB;

O00BEKTUBHO OIICHUBATH WH(OPMAITHIO O BEIIECTBAX U XUMUIECKUX MPOIECCax;

0CO3HaBaTh 3HAUYCHUE TEOPETUUYECKUX 3HAHUM 110 XUMHH JIJISI TPAKTUYECKOMN eI TENIbHOCTH
JeJI0BEKa;

CO3/1aBaTh MOJICJIM U CXEMBI JIJISl pEIICHUS yUYeOHBIX U TIO3HABATEIBHBIX 3a/1a4; IOHUMATh
HEOOXOJMMOCTh COOJIIO/IEHUS MPEANUCAHNMN, TPEAJIaraeéMbIX B MHCTPYKIUSAX 110 HCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUU H JIP.



Coaepixanue

Beenenue.
[Ipeamer u 3agaun xumuun. JlabopaTopHoe o0opya0BaHNE U TPUEMBI OOPAIIICHUS C HUM.
[IpaBuna TexHUKH OE30MACHOCTH MPU paboTe B KaOWHETEe XMMHUU.

Ilpakmuueckan paooma Ne 1

"' IlIpuémut oopawenus c nabopamopuvim oo6opyoosanuem. Cmpoenue

naamenu'"’.
Oobopyoosanue «Touka pocmay: /lamyuk memnepamypuot (mepmonapHulii), CRUpmoeKa
IIpenmeTHbIe pe3yabTaThI 00yueHus

Yyamuiics A0JKEH ymems.:

®  HCIONB30BATh MIPU XaPAKTEPUCTUKE BEIIECTB MOHITHSI: «aTOM», «MOJIEKYIa

®  3Hamb: IPEIMETHI U3YYCHUS €CTECTBEHHOHAYUHBIX JUCIHILINH, B TOM YHCJIE XUMUHU;

®  XapaKTepU30BaTh: OCHOBHBIC METO/IbI H3yUEHUS €CTECTBEHHBIX TUCIUILTAH
(HaOnroieHHe, YKCIIEPUMEHT, MOJISITUPOBAHHE);

® TIPOBOJUTH HAOIOJCHUS CBOMCTB BEIIECTB U SBJICHHH, MPOUCXOAIINX C BEIIECTBAMM;

e CoOII0aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MPHU MTPOBEACHUHN HAOIIOICHUH U
71a00pPaTOPHBIX OIBITOB.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst JOJKEeH ymems.

e  OmpenensATh NPoOJIEMBl, T. €. YCTAaHABIUBATH HECOOTBETCTBUE MEXK/TY KEJIAEMbIM U
e CTBUTEIIHHBIM;

COCTABJIATh CJIOKHBIN IUIAH TEKCTA,;

BJIAJICTh TAKUM BHUJIOM HU3JI0’KEHHSI TEKCTA, KaK IOBECTBOBAHMUE;

0] PyKOBOJICTBOM YUHUTEIsl POBOJUTH HEMOCPEICTBEHHOE HAOIIOACHNE;

0] pyKOBOJICTBOM YUHUTENst OQYOPMIISTH OTUET, BKIIOYAIOIINI OMMCcaHue HAOMIOCHNS,
€ro pe3yJabTaToB, BHIBOJIOB;

HOJIy4aTh XMMUYECKYI0 HHPOPMALIUIO U3 PA3JIMYHBIX HCTOUHUKOB;

onpenenaTb OOBEKT U acleKT aHalIu3a U CUHTE3a;

OIpesieNATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJIM3a U CUHTE3a;
OCYILECTBIIATh KAUECTBEHHOE M KOJIMYECTBEHHOE ONMCaHUE KOMIIOHEHTOB OOBEKTa;
OTIpeNeNATh OTHOIIEHHUS 00BEKTa C APYTUMU O0BEKTaAMU;

OTIpeNIeNIATh CYIIECTBEHHBIE MPU3HAKU 00BEKTA.

Pasznen |. BenrecTtBa 1 XuUMH4YecKHe ABJIECHUS ¢ MMO3HINH aTOMHO-
MOJICKYJISIPHOTO YYCHUSA

XuMHYecKHe 3JeMEeHThI U BellecTBa B CBeTe aTOMHO-MOJICKY/ISIDHOTO Y4ieHusi. [louamue
«seupecmeoy 6 usuxe u xumuu. OuUHMUECKUe U XUMHUecKHe sABICHUS. ONUCAHUE BELIECTB.
ATtombl. Monekynbl. XUMHUECKHE 3JIEMEHTBI: UX 3HAKU U C8E0CHUS U3 UCHOPUU OMKPBIMUA.
Cocra BemiecTB. 3aKOH MOCTOSIHCTBA COCTaBa. XUMHUYECKUE GopMyIibl. POpPMBI CYIIIECTBOBAHUS
XUMHUYCCKUX 3JICMCHTOB. HpOCTBIe K1 CJIIOKHBIC BCIICCTBA. HpOCTBIe BE€IICCTBA: MCTAJIJIBI U1 HC-
MCTaJJIbI. O6H_Ia$I XapaKTCPUCTHUKAa MCTAJIJIOB U HEMCTAJIJIOB. HGKOTOpble CBCACHHA O MCTaljlax
U HeMeTaJlIax, 00yCIOBIMBAIOIINX 3arpsi3HEHHOCTh OKpysKatomien cpeasl. Onucanue Hanbomee
pacnpocTpaHEHHBIX IPOCTBIX BELIECTB. [Hexomopvie ceedeHus o0  MOAEKYIAPHOM U
HEeMOJIeKYIAPHOM —~ CMpOeHUuu  eewjecms.  ATOMHO-MOJIEKYJSIPHOE  y4€eHHME B XUMHH.
OtHOcuTENbHBIE aTOMHAs U MOJIEKYJsIpHas Macchl. Knaccuguxkayus xumuyeckux 31emMeHmos u
omkpuimue nepuoouyeckozo 3akona. Cucrema xummudeckux snemeHToB . . Menneneesa. Omn-
peneneHue IepuoAa U IpyHnbl. XapakTepUCTHUKA DJJIEMEHTOB II0 HUX IIOJOXKEHHUIO B
[leproauueckoii cucreme. BaneHnTHoCTh. OnpenieneHre BaJEHTHOCTH 10 MOJIOXKEHHUIO 3JIEMEHTA
B [lepuonnueckoii cucreme.

Komnuectso BCIICCTBA. Moas — CAMHHIIA KOJINYCCTBA BECIICCTBA. MO.H}IpHaH Macca.




Pacuernsble 3agaun.

1. HaxoxaeHre OTHOCHTEIIbHOM MOJIEKYJISIPHOM MacChl BEMIECTBA MO €0
XUMHYECKOH opMmyIe.

2. Bolunciaenne MaccoBOii 10T XMMHYECKOTO SIIEMEHTA B BELIECTBE MO €T0
dbopmyre.

JdeMoHcTpanuu.

1.Mopaenu (mapoctepxkHeBbie 1 CTioapta bpurie6a) pa3audHbIX TPOCTHIX U
CJIOKHBIX BEILIECTB.

2. Konekuusi CTeKISTHHOM XUMUYECKOM MOCYbI.
3.Komnekuusi MaTepualioB U U3/I€TMA HA OCHOBE aTFOMUHUSA.
4. BzaumoseiicTBrE MpaMOpa C KUCIIOTOM U TIOMYTHEHUE U3BECTKOBOM BOIBL.

JlaGopaTopHbIe ONBITHI.
Jlabopamopuuwiit oneim Ne 1 «/[o Kakoit memnepamypvl MOMCHO HAZPemb 6euyecmeo?»
Jlabopamopnwtii onvim Ne 2 «H3mepenue memnepamypvl KUREHUA 600bl C NOMOULbIO
oamuuKka memnepamypul u mepmomempa,
Jlabopamopnwtii onvim Ne 3 «Onpedenenue memnepamypol njiae1eHUA U KPUCMATITUSAYUU
Memanna»
Ooopyooeanue «Touka pocmay: /lamuux memnepamypuot (mepmonapusiit), 0Oamuuk
memnepamypul NAAGMUHOGYLIL, MEPMOMEMP, INEKMPUUECKAA NAUMKA , CRUPIOGKA

KountpoabHnas padora Nel mo Teme " XuMnueckue 3JieMEHThI H BellleCTBA B
cBeTe ATOMHO-MOJIEKYJISIPHOTO Y4eHus "
IIpeameTHble pe3yabTaTbl 00y4YeHUs

VYuyamuiicst JOJKEeH ymems.

®  HCIIOJB30BATh MIPU XAPAKTEPUCTUKE BEIIECTB MOHATHSI: «aTOM», «MOJICKYJIay,
«XUMHYECKUH 3JIEMEHT», «XUMUYECKHI 3HAK, WK CUMBOJI», «BEILIECTBOY, «IIPOCTOE
BEIIIECTBOY, «CIIOKHOE BEIIECTBOY, «CBOWCTBA BEILIECTBY, «XUMHUIECKHE SBICHUS,
«u3nyecKue SIBICHUS», «KOAPOUIUEHTBI», «UHJIEKChI», «OTHOCUTEIbHAs aTOMHAs
Maccay, «OTHOCHUTEIBbHAS MOJISKYJISIPHASL MacCay, «MacCcoBast A0S DJIIEMEHTa;

® 3Hamb: IPEIMETHI U3YUYECHUS €CTECTBEHHOHAYUHBIX JUCLMILINH, B TOM YHCJIE XUMUU;
XUMHUYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILICHUE;

e Iaccu(UIMPOBATH BEIIECTBA [0 COCTABY HA MPOCTHIC U CIOKHBIE;

® pa3NUyaTh: TeNA U BEIIECTBA; XUMUYECKHI SJIEMEHT U TIPOCTOE BEIIECTBO;

® OIINChIBATh: (bOpMI:I CYIICCTBOBAHUSA XUMHUUCCKHUX 3JICMCHTOB (CBO60,Z[HBIC dTOMBI,
IPOCTHIE BEIIECTBA, CJIOXKHBIE BEIECTBA); TAOMU4YHYI0 popmy Ileprnoanueckoil cucTeMsl
XHMHYECKHX 3JIEMECHTOB; ITOJI0JKeHHUE AieMeHTa B Tadmmie JI. 1. Mennencena,
UCTIONB3YS TIOHATHUS «TIEPUOJ», «TPYIIay, «IJIaBHAs MOATPYIIa, «1000YHAs MO
TPYIIay; CBOMCTBA BEIIECTB (TBEPBIX, KUIKUX, Ta3000pa3HBIX);

e OOBSACHATH CYINIHOCTh XMMUYECKHX SBICHUH (C TOUKH 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO
YUYEHHSI) ¥ UX MPUHIMUITHAIBHOE OTINYNE OT (PU3HUECKUX SBICHUMH;

®  XapaKTepU30BaTh: OCHOBHBIE METO/Ibl U3yYEHUS €CTECTBEHHBIX JUCIMUILIUH
(HaOnroieHre, YKCIIEPUMEHT, MOJISIIMPOBAHHE); BEIIECTBO MO €r0 XUMHUYECKOH (opMyIie
COTJIACHO TJIaHY: KaUeCTBEHHBIN COCTaB, TUII BellecTBa (IIPOCTOE MIIH CIIOKHOE),
KOJINYECTBEHHBIN COCTaB, OTHOCUTCIIbHAA MOJICKYJIIpHAasA Macca, COOTHOMICHUC MacCC
DJIEMCHTOB B BE€IICCTBC, MAaCCOBBIC N0JIH 2JICMCHTOB B BCIIICCTBEC (,Z[J'ISI CJIOKHBIX
BEIIIECTB); POJIb XUMUH (TIOJIOKUTEIBHYIO U OTPHUIATEIIBHYIO) B )KU3HU YEJIOBEKa,
apryMEHTHPOBATh CBOE OTHOIIICHUE K ATOU TIpolIieMe;

®  BBIYHCIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO MaccCy BEIIECTBA U MAaCCOBYIO JIOJTIO
XUMHUYCCKOI'O 3JIEMCHTA B COCAUHCHUAX ]

® [POBOJUTH HAOJIOJCHHS CBOMCTB BEIIECTB U SBJICHUH, MPOUCXOAIINX C BEIIECTBAMU;



e coOmoaTh MpaBuia TEXHUKH 0€30MacCHOCTH MPH MIPOBEACHUHU HAOIIOICHUNA U
71a00paTOPHBIX OIBITOB.
MetanpeamMeTHble pe3yJbTaTbl 00y4eHUs

VYyamuiicst JOJKEeH ymems.

e  OmpenensaTh NPoOJIEMBl, T. €. yCTAaHABIUBATh HECOOTBETCTBUE MEXK/TY KEJIAEMbIM U

e CTBUTEIIHHBIM;

COCTABJIATh CJIOKHBIN IUIAH TEKCTA,;

BJIaJICTh TAKUM BHUJIOM HU3JI0KEHHSI TEKCTa, KaK TIOBECTBOBAHHE;

0] PyKOBOJICTBOM YUHUTEIsl POBOJUTH HEMOCPEICTBEHHOE HAOIIOACHNE;

0] PyKOBOJICTBOM YUHUTENst O)OPMIISTH OTUET, BKIIOYAIOIINI OMMCcaHue HAOIIOCHNS,

€ro pe3yJbTaToB, BHIBOJIOB;

® UCHOJb30BATH TAKOW BUJ MBICIEHHOTO (M1€JIbHOT0) MOJIETUPOBAHMsI, KaK 3HAKOBOE
MOJEIMPOBaHKe (Ha MPUMEPE 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (HopMyI);

® UCMOJb30BATH TAKOW BUJ MAaTEPHAIBHOTO (IIPEIMETHOTO) MOJICIUPOBAHUS, KaK

¢u3nueckoe MoieNMpoBaHue (Ha MpUMepe MOACTHPOBAHUS aTOMOB U MOJIEKYI);

HOJy4aTh XMMUYECKYI0 HH(POPMALIUIO U3 Pa3IMYHBbIX HCTOUHUKOB;

OTIpenieNATh OOBEKT U acTeKT aHaJIu3a U CUHTE3a;

OTIpeNieNATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJIHM3a U CHHTE3a;

OCYILECTBIISATh KAUECTBEHHOE M KOJIMYECTBEHHOE OMMCaHNE KOMIIOHEHTOB 00BEKTa;

OTIpeNeNATh OTHOIIECHHUS 00BEKTa C APYTUMU O0BEKTaMU;

OTIpeNIeNATh CYIIECTBEHHBIE MPU3HAKU 00bEKTA.

XHMHYEeCKHE PeaKkuu. 3aKOHBI COXPAHEHUS] MACCHI M JHEPIHH.
CymHOCTB, IPU3HAKY U YCIOBHS NPOTEKAHUS XUMUYECKUX peakuuil. [lpuuunst u HanpasnieHus
npomexanus xumudeckux peaxyui. TermnoBoi 3¢pHEeKT XUMHIECKUX peakiuil. DK30- U
SHAOTEPMUUYECKHUE PEAKIIMHU. 3aKOHBI COXpaHEHHUs Macchl U 3Heprun. CocTaBieHrue ypaBHEHUN
XUMHYECKHUX peakiuid. Pacu€Tsl Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUAMN.

Tunel XUMHUYECKUX pEaKIUN: Pa3IoKEeHHsI, COSIUHEHUS, 3aMEIICHUs, OOMEHa.

PacuerHnrnle 3agaun.

1. Brluncienye mo XMMHYECKUM YPaBHEHUSM MACChI MJIH KOJMYECTBA BELIECTBA 110
M3BECTHOM MaccCe WJIM KOJWYECTBY BEIIECTBA OJTHOTO U3 BCTYIMAIOIINX B PEAKIIUIO
BEIIECTB WJIK TIPOJIYKTOB PEAKIIUH.

2. Brluncienue Macchl (KOIMYECTBA BEIECTBA, 00bEMa) MIPOAYKTA PEaKLUU, ECIIU
M3BECTHA MAcCa UCXOJIHOTO BEILECTBA, COACPIKAIIETO ONPEIETECHHYIO 1010 TPUMECEH.

3. Beluncnenue Macchl (KOIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTA PEAKIUU, ECIIU

M3BECTHA Macca pacTBOpPa U MaccoBas J0Jisl pACTBOPEHHOTO BEILIECTBA.

Jdemoncrpauuu. Ilpumeps! pusndeckux sABJICHUM.

1.IlnaBnenne mapaduna.

2. Bo3rouka #ioga iy O€H30HHONW KUCIIOTEL.

3.PacTBOpeHHE OKpaAIICHHBIX COJICH.

4. JInddy3us TymmcThIX BEMIECTB C TOPSIICH JTaMITIOYKHA HaKaJIMBaHUSI.
Jemoncmpayuonnwiii 3kcnepumenm Ne 1 «Boloenenue u noznoujenue menna — npusHax
XUMUYECKOU PeaKyuu)

Jemoncmpayuonnwiii 3kcnepumenm Ne 2.«Paznoscenue 600vl 31eKMpPUYecKUM mMoOKOM»
Jemoncmpayuonnutii 3kcnepumenm Ne 3. «3aKoH cOXpaHeHUss MACCbL 6eULECNE)

Qobopyooeanue «Touka pocmay: /lamyuk memnepamypolt R1AGmMUHOGHLI, NPUOOD 0N ONBINMOE
¢ INNeKMPUYECKUM MOKOM, 8€Cbl IJ1IeKMPOHHbIE

IIpumepbl XMMHUYECKUX SIBJICHUIA:



a) TOpEHHE MarHus;

0) B3aMMOJICHCTBHUE COJITHOM KHCIIOTHI C MPAMOPOM HJIM MEJIOM; B)ITOTyUEHHE
ruapokcuaa meau (II);

B) PpacTBOpPEHHUE MOJYyYEHHOTO TUAPOKCUIA B KUCIOTAX;

r) B3auMmozeiicTBue okcuna meau (I11) ¢ cepHolt KUCIOTOM MPU HArPEBaHUU;

1) pa3JIoKCHHE TIepMaHTaHaTa Kallus;
€) B3aUMOJICHCTBHUE Pa30aBICHHBIX KHCIOT C METAJIAMHU.

k) PaznoxxeHune nepokcuaa BOAOPOIa IMOMOIIBIO TMOKCHIA MapraHIia 1 KaTaaa3bl
KapTodes WIi MOPKOBH.

JlabopaTopHbIe ONbITHI.

15.1IpokanuBanue MeY B IUIAMEHU CIIUPTOBKH WJIM TOPEITKH.

16. 3amemenue meau B pactBope xiopuaa meau (1) xxenezom.
IIpenmeTHble pe3yJIbTaThl 00y4YeHHS:

Yyamuiics 10JKEH ymems.:

®  JICIOJIB30BATh P XapAKTEPHCTHKE BEIIECTB HOHSITH: «QTOM», «MOJIEKYIIay,
«XMMUYECKUH IEMEHT», «XUMHUECKHI 3HAK, WJIM CUMBOJD», BELIECTBOY, «IIPOCTOE
BEII[ECTBOY, «CIIO’KHOE BEIIECTBOY, «CBOICTBA BEIECTBY, «XUMHYCCKHUE SBICHUS,
«pur3uUecKue SIBICHUS, «K03()PULINEHTBI», KMHIEKCHI», «KOTHOCUTEIIbHAS aTOMHAs
Maccay, «OTHOCHTEIIbHAS! MOJIEKYJIIPHAS Maccay, «MaccoBasi OIS SIEMEHTay,

®  3Hamb: NPEIMETHI U3YUYEHUS €CTECTBEHHOHAYUHBIX JTUCIHILINH, B TOM YHCIIE XUMUH,
XUMHUYECKHE CUMBOJIBI, X Ha3BaHUS U MPOU3HOIICHUE,

MeTanpeaMeTHbIe pe3yJibTaThl 00yYeHHs

Yyamuiics 10JKEH ymems.

® COCTaBJISITH HA OCHOBE TEKCTA CXEMBbI, B TOM uHuciie ¢ mpumeHeHnem cpeacts UKT;

® CaMOCTOATENTBbHO OQOPMIIATh OTYET, BKIIOYAIONMNA OINMWCAHUE DSKCIEPUMEHTA, €ro
pe3yJIbTaTOB, BEIBOJOB;

® JCIOJIb30BaTh TAaKOW BHJ MBICICHHOTO (MACAIbHOT0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MOIeTUpOBaHUE (Ha MpUMEpe YpaBHEHUN XUMHUYECKUX PEaKITuii);

® pazin4ath 00BEM U COZICPIKAaHUE MTOHITUH;

L] pasnnanb pO,Z[OBOG U BUOOBOC ITOHATHA,

® OCYUIECTBISATH POJOBUIOBOE OMPEACIICHUE MOHATUM.

KontposabHasi padora Ne2 mo Teme «XHMMHYeCKHMe peaKIMH. 3aKOHbI COXPaHEHHS
Macchl M JHePrum»

Metoabl xumuu. [ToHsITHE 0 METOIE KaK CPEACTBE HAYYHOTO MO3HAHUS JCHCTBUTEIHLHOCTH.
Mertonpl, CBsI3aHHBIE C HEMOCPEICTBEHHBIM HM3YYCHHEM BEIECTB: HAOIIOJCHUE, W3MEPCHHE,
OTMHMCaHWe, CpaBHEHUE, XHMHYECKUH OKCIIEPUMEHT. AHaIW3 M CHHTE3 BEIIECTB —
SKCTIEpUMEHTAIbHBIC METObI XUMHH. KadecTBEHHBIN W KOJWYeCTBEHHBIN aHanu3. [lonarue o6
WHIUKATOpaxX. XUMHUYECKUN S3bIK (TEPMHUHBI M Ha3BaHMS, 3HAKH, (GOPMYIbI, YpaBHEHUs), €rO
BaKHEWINE QYHKIIMM B XUMHYECKOW HAYKeE.

IIpenmeTHbIe pe3yabTaTbl 00y4eHUs:
Yyamuiics 10JKEH ymems.

e Kjaccu(UUUpPOBATh METO/bI HAYKH XUMUHU

e HAOIIOAATh U ONMCHIBATh MPU3HAKU U YCIOBHS TEUEHUS XUMHUYECKUX pEaKIUil, JelaTh
BBIBO/IbI HA OCHOBaHMHU aHaJIN3a HAOII0IEHUH 32 SKCIIEPUMEHTOM,;

e [IPOBOJUTH PacyeThl I10 XUMUUYECKUM YPAaBHEHUSM HAa HAaXOXKICHUE KOJIMYECTBA, MACCHI
Wi o0beMa TMPOJYKTa pPEaKUMH IO KOJUYECTBY, Macce HIM O00bEeMy HCXOJHOTO
BEICCTBA; C UCIOJIB30BAHUEM IOHATHUSA «IOJs», KOTJAa UCXOQHOE BEIECTBO JAHO B BUIE
pacTBopa C 3aJaHHOM MAacCOBOM JOJIEH pPAacTBOPEHHOIO BELIECTBA WU CONCPHKUT



ONPEAEIEHHYIO JIOJIIO IPUMECEM.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHUs

VYuyamuiicst JOJKEH ymems.

® COCTaBJIATH HAa OCHOBE TEKCTAa CXEMBI, B TOM 4YHCJIe ¢ TpuMeHeHueM cpeacts UKT;

®  CaMOCTOATENIHO O(GOPMIIATH OTYET, BKJIIOYAIOUIMIA OMHMCAaHUE SKCIEPUMEHTa, €ro
pe3yJIbTaToB, BHIBOJOB;

® UCMOJb30BATh TAKOW BUJ MBICICHHOIO (MAEaIbHOI0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJIEJIMPOBaHUE (Ha IPUMEPE YPAaBHEHUI XUMUYECKUX PEAKIHiL);

® pa3in4ath 00bEM U COAEPIKAHUE MTOHSITUH;

® pa3INYaTh POAOBOE U BUJIOBOE MOHATHS,

®  OCYILECTBJIATh POJOBUI0BOE ONPEEIECHUE TOHATHH.

BemiecTBa B OKpy:Kalouieil HAC IPUPO/ie U TEXHUKE.

Uucteie BemectBa u cMmecd. CrnocoObl pazfencHusi cmecei. OYuCTKa BEIIECTB —
bunpTpOBaHUE, IEPETOHKA (IUCTHILISAINS), BBIMTApUBAaHKE (KPUCTAIUIU3AIHS ), YKCTPAripOBaHHE,
xpomarorpadusi, BO3roHKa.

[TonsiTe 0 pacTBOpax KaKk TOMOTCHHBIX (DU3UKO-XMMHUYECKHUX CHUCTEMax. PacTBOpPHMOCTH
BemecTB. MakTophl, BIMSIONIME HAa PACTBOPUMOCTH TBEPABIX BeEHIECTB W ra3oB. CrocoObI
BBIPAXKEHUS KOHIICHTPAI[MK PACTBOPOB: MaccoBas J10J1s1 PACTBOPEHHOTO BEILIECTBA.
Jabopamopnvui  onetm Ne 5 «H3yuenue 3asucumocmu pacmeopumocmu - eewjecmea Om

memnepamypol»
Jlabopamopnutii onvim Ne 6 «Habiooenue 3a pocmom Kpucmainiioe
Jabopamopnuuii onvitm Ne 7 «Ilepecviuiennutii pacmeop»
Ooopyooeanue «Touka pocmay: /lamuux memnepamypsl Ri1aGmMuHOGbLH, UUPPOBOI MUKPOCKOR
IIpakTnyeckue padoTsi:
[TpakTrueckas pabota Ne2 «O4ncTKa BEUIECTBY
[TpakTruyeckas padora Ne3 «PacTBOpUMOCTB BEIIECTB
Ilpakmuueckaa padooma Nod «OnpedeneHue KOHYeHmMpayuu eeujecme Kosopu-
Mempu4ecKum crnocobom no KanubpoeoyHomy 2paghuKy»
Ooopyooeanue «Touka pocmay: /lamuux onmuueckoi nioOMHOCIMU
IIpenmeTHbIe pe3yabTAaTbl 00yYeHUA:

VYyamuiicst JOJKEeH ymems.

® JCIOJIb30BaTh NPH XapPaKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHSITHUS: «PacTBOPY,
«pacTBOPUMOCTB»; «UUCTOE BELIECTBOY», «CMECH)
® ONUCHIBATH PACTBOPEHHE KaK (PM3UKO-XMMHUYECKUN MPOIIECC;
MetanpeamMeTHble pe3yJbTaThl 00y4eHUus

VYyamuiicst JOJKEeH ymems.

ACJIaTh MOMCTKH, BBIITUCKU, HUTUPOBAHUC TCKCTA,

COCTAaBJIATH JOKJIA,

COCTaBJISITH HA OCHOBE TEKCTa TpaduKH, B TOM uucie ¢ mpuMmeHeHueM cpencts MKT;
BJIa/IETh TAKUM BUJIOM U3JI0KEHUS TEKCTa, KaK PacCyXJIeHUE;

pa3nu4aTh KOMIIOHEHTHI I0Ka3aTeNbCTBa (TE3UC, apTYMEHTHI U (hOpMY J10Ka3aTeIbCTBA);
OCYLLECTBAATL NPAMOE UHAYKTUBHOE [0Ka3aTeNbCTBO

IHonsitue o razax. Bo3ayx. Kucjopona. I'openne.

[Tonstue o raszax. 3akoH ABorazpo. Bo3gyx — cmech razoB. OTHOCHUTENbHASA MIOTHOCTD
ra3os.

Kucnopon — XUMHYECKH 3JIEMEHT U IMTPOCTOE BEUIECTBO.

[TomydyeHue Kuciaopoaa B TPOMBIIUICHHOCTH | JabopaTopuu. XUMHYECKHE CBOMCTBA
kuciaopona. Ilpoueccel ropeHus u MeajgeHHOro okwucieHus. IlpumeHeHue Kuciopoza.
KpyroBopot kucinoposa B mpupo/ie.




Pacuernsble 3agaun.
1. Beuucienue MOJISIPHOM MacChl BEIIECTB IO XUMHUYECKUM (popMyIam.

2. PacueThl ¢ HCIIONIB30BAaHHEM MOHATHUIH «KOJIUYECTBO BEILECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIM 00bEM T'a30B», «IIOCTOSHHASE ABOTAIPO».

demoncrpaumu. [lonyyenue kucinoposa u o3oHa. Hekotopsie MeTaibl 1 HEMETaJUIbI
KOJM4YECTBOM BemiecTBa 1 Mosb. Mojienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Jemoncmpayuonnutii Ikcnepumenm Ne 4.«Onpedenenue cocmaea 6030yxa)
Ooopyooeanue «Touka pocmay: Ilpudop ona onpedenenus cocmaea 6030yxa

IIpakT4yeckune padoThl
[Ipaktuueckas padota N5 «IlomydeHne KuCIopoaa U U3y4yeHHe ero CBOMCTBY

Konrpoabnas padora Ne3 no teme «Ilonsitue o razax. Bozayx. Kucaopoa. I'openune»

IIpenmeTHbIe pe3yabTaThl 00y4eHUsA

Yyamuiics A0JKEH ymems.

UCIIOJIb30BaTh MpPHU XapaKTEPUCTUKE BEIIECTB MOHATUSA: «HEMETAJUIbD», «aJUIOTPOMHS,
«@JJIOTPOITHBIE BUAOU3MEHEHHUS, MM MOAU(DUKALINN;

OTKCHIBATH TOJOXKEHUE 37eMeHTOB B Ilepnonnyeckoil cucteMe XMMUYECKHX 3JIEMEHTOB
J. 1. MeHpeneeBa;

KJIaccu(puIUpOBaTh IPOCTHIE BEIIECTBA HA METAJUIBI U HEMETAJLIbL, JJIEMEHTHI;
OINpeNeNATh MPHHAUICKHOCTh HEOPraHMYECKMX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB — METaJUIbl U HEMETAJLIBL;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JEJIEHUS IPOCTHIX BELIECTB HA METAJIIB M HEMETAJLIBI,
yCTaHaBJIMBATh IPUYMHHO-CIIECTBEHHBIE CBS3U MEX/Y CTPOCHHUEM aToMa U XMMUYECKON
CBSI3bIO B IIPOCTHIX BEIIECTBaX — METaJlJIaX U HEMETaJllax;

00BSICHATH MHOT000pa3ye MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJITIOTPOTIHS;
OIKCHIBATh CBOMCTBA BELIECTB (HAa MPUMEPAX MPOCTHIX BEIIECTB — HEMETAIJIOB);
coOyoiaTh TMpaBWiIa TEXHUKM OE30MaCHOCTH TMpH MPOBEIACHUU HAOIIOACHUN WU
71a00paTOPHBIX OIBITOB,;

UCMOJb30BaTh IPU PELIEHUH DPACYETHBIX 3a7ay TMOHATHS: «KOJUYECTBO BELIECTBAY,
«MOIIbY», «IIOCTOSIHHasi ABOTaJpo», «MOJSPHAs Macca», «MOJSIPHBIH 00BEM TIa30By,
«HOpPMAaJIbHBIE YCIIOBUSAY;

IPOBOJIUTH PAcyeThl C UCIOIb30BAHUEM MOHATUIH: «KOJIMYECTBO BELIECTBA», «MOJIPHAS
Maccay, «MOJIIPHBIN 00bEM Tra30B», «ITOCTOSIHHAS ABOTAIPO».

MeTtanpeameTHble pe3yJabTaThbl 00y4eHus!

Yyamuiics 10JKEH ymems.

COCTAaBJIATh KOHCIIEKT TEKCTa;
CaMOCTOSITENIFHO UCIOJIb30BaTh HETOCPEACTBEHHOE HAOIOICHHE;
CaMOCTOSITENIbHO  OPOPMIISTH  OTYET, BKIIOYAIONIUI ONHMCaHUE HAONIOJCHHS, €ro

pe3yJIbTaTOB, BEIBOJOB;
BBINIOJIHATL IIOJIHO€ KOMIUIEKCHOE CpPaBHEHHE, BBINOJIHATH CpPAaBHEHUE I10 aHAJIOTUH

OcHOBHBbIE KJacChl HeOpraHuvyeckux coeauHeHuii. Kiaccupukanus HEOPraHUYECKUX
COEMHECHUM.

Oxkcuapl — cocTaB, HOMEHKIATypa, kiaccudukanud. [lonarue o ruapokcuax — KHUCIOTaxX
u ocHoBaHmsX. HasBanus m coctaB ocHoBanuii. ['mapokcorpymnmna. Knaccudukarnus kucioT (B

TOM

yHuCclie OpraHUYecKHe U HEeOopraHuueckue), HMX cocTaB, HoMmeHkiartypa. Cocras,

HOMEHKJIaTypa COJieH, MpaBuiia cocTaBleHUuss GOpMys coieil. XMMHUUECKHE CBOMCTBA OKCHJIOB.



OO01mMe XMMHUYECKHE CBOKMCTBA KUCIOT. Psa aktuBHOCcTH MeTayuioB. Il[énoun, Mx cBoicTBa H
cnocoObl moxy4eHus. HepacTBopuMBIE OCHOBaHHS, MX CBOWCTBA W CIIOCOOBI IMOJIyYCHHS.
[Tonsarue 06 amdoreproctu. OKCUIBI U TUAPOKCUIBI, O0Iagaronue aMm(poTepHbIMU CBOWCTBAMH.
XUMHYECKHE CBOMICTBAa COJEH (B3aMMOJEHCTBHE PacTBOPOB COJIEH C pacTBOpaMM ILEIOYEH,
KHCJIOTaMU U METaJJIaMU ).

I'eneTndeckas cBsI3b HEOPTraHUYECKUX COCIUHEHUMN.

Pacuernbie 3agaum.

1. Pacuer maccoBoii 1 00bEMHOIT 10J1€ii KOMIIOHEHTOB CMECH BEILECTB.

2. BeluuciieHre MaccoBO JI0JIM BEIIECTBA B PACTBOPE MO H3BECTHOM Macce pacTBOPEHHOIO
BEILIECTBA U MACCE PACTBOPUTEIIS.

3. BhIuuceHHE MAacChl PACTBOPSEMOTO BEIIECTBA M PACTBOPUTEIIS, HEOOXOMUMBIX IS
MPUTOTOBJIEHHUS ONPEIETIEHHOW MacChl pacTBOpa C U3BECTHOM MAaCCOBOM J0JIe
PacTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. OOpa3isl OKCUAOB, KUCIOT, OCHOBAHUH U cosiell. MoJienn KpUCTaIITHIeCKIX
PEIIETOK XJIOpUIa HATPHsl, anMasa, okcuza yrieposa (1V).

KucnoTHO-11e1049HbIE HHAUKATOPBI, U3MEHEHUE OKPACKU B PA3JIMYHBIX CpeAax.
YHUBEpCaIbHBIN UHAUKATOP U U3MEHEHUE €r0 OKPACKU B Pa3JIMYHBIX CPENAX.

JlabGopaTopHble ONBITHI.
8. O3nakomIeHHE CO CBOMCTBAMU aMMHAKA.

9. KauecTBeHHbIE peaKLUM Ha YIJIEKUCIIBIH ra3.
12.03HaKOMJIEHUE C KOJUIEKIIUSIMU COJICH.

13.0O3HaKOMJIEHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPUCTATTIMYECKOUN PEIIETKH.

N3roroBnenne Moenei KpUCTAUTMYECKUX PEIETOK
JIabopamopnutii onvtm Ne 9 «Onpeodenenue pH paznuunvix cpeo»
Jlabopamopmnutii onvtm Ne 10 «Peakyus nHelmpanusauuuy.
Jaoopamopnuiit oneim Ne 11 «Onpedenenue Kuciomuocmu no4evy
Hemoncmpayuonnsiii sxcnepumenm N 5 «Ocnoeanus. Tennogoit yghghexm peaxyuu zudpokcuoa na-
mpus ¢ y21eKucibim 2a3om»

Ooopyooeanue «Touka pocmay: Illpubop ona onpedenenus cocmaesa 6030yxa, /lamuux pH,
IIpakTnyeckune padoThl

Ilpakmuueckasa paooma Neb6 «Hccnedoeanue ceoiicme 0Kcuooe, KUuciom, 0CHOBAHUIL

B cocmase npaxmuueckoui pavomut - «Ilonyuenue meonozo Kynopoca», «Onpedenenue pH pacmeo-
P08 Kuciom u wienoueily

Ooopyooeanue «Touka pocmay: Lugposoi muxpockon, damuux pH, dozamop ob6véma xncuo-
Kocmu, 01opemka, 0amuuK memnepamypsl RiAaGmMuUHOGbLIL, OGMUUK 0A6/IeHUsl, MAZHUMHAA MEULAIKA

KonTtpoabHas padora Ne 4 no teme «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeTUHEHH D
IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuyamuiicst JOJKEeH ymems.

® JCIIOJIb30BaTh TPH XapAKTEPUCTHKE BEHIECTB MOHSTHS: «BAJICHTHOCTHY», «OKCHUIIBI»,
«OCHOBaHHMS», «IIIEIOYN», «KAYECTBEHHAs pEAKIUA», «HUHIUKATOPY», «KUCIOTHI»,
«KHUCIIOPOACOJEPIKAIINE KUCIOTBI), «OECKUCIOPOIHBIC KHCIOTBI», «KHCIOTHAs Cpeaay,
«IIETIOYHAsI Cpeiay, «KHEeUTpaIbHas cpenay, «kana pH», «commy,

e IaccH(UIUPOBATH CIOKHBIE HEOPTaHMYECKHE BEIIECTBA IO COCTaBy Ha OKCHJIBI,
OCHOBaHUSsI, KUCJIOTHI U COJIM; OCHOBAHMS, KHCIIOTHl U COJIU MO PAaCTBOPUMOCTH B BOJIE;
KHCJIOTBI II0 OCHOBHOCTH U COJICPYKAHUIO KHUCIIOPO/Ia;

® OMNpeneNsaTh MPUHAIICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY M3 HU3YYEHHBIX
KJIacCOB (OKCHUJbI, JE€Ty4Yrle BOJOPOAHBIE COCAMHEHUS, OCHOBAHMS, KUCIOTHI, COJHU) 1O



dopmye;

ONKCHIBATh CBOICTBA OTHENbHBIX MPEJCTABUTENCH OKCHAOB (HAa MpHUMEpPE BOJBbI,
VIJCKUCIIOTO Tas3a, HETalieHOW W3BECTH), JETYYHX BOJOPOAHBIX COCIMHEHUH (Ha
npUMepe XJIOPOBOJOPOJa U aMMHUaKa), OCHOBaHUN (Ha mpHUMepe TUAPOKCUIOB HATPUS,
KaJIMs U KalblLiKs), KUCIOT (Ha MPUMepe CEpHOI KUCIOTHI) U coJiel (Ha mpuMepe XJIopuaa
HaTpHsl, KapOOHaTa Kayblus, pocdaTa KaabIus);

OTIPE/ICIIATh BaJICHTHOCTh 3JIEMEHTOB B BEII[ECTBAX;

COCTaBIATh (POPMYIBI OKCHUIOB, OCHOBAaHUW, KHUCIOT M COJIEH IO BaJICHTHOCTSIM
DJIEMEHTOB, a TAKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaONUIlE PACTBOPHUMOCTH KHCIOT,
OCHOBAaHHH U COJEH;

COCTaBIISITh HA3BaHUS OKCUIOB, OCHOBAHWW, KUCIOT U COJEH; OKCHIbI, OCHOBaHUS,
KHUCIIOTHI M COJIA TIO COCTaBY;

MCIIOJIb30BaTh TaOIUIy PACTBOPUMOCTH JIJISl ONIPEAETICHUS pACTBOPUMOCTH BEILIECTB;
YCTaHABIMBATh TEHETUYECKYIO CBSI3b MEXK1Y OKCHJIOM M THAPOKCUIOM U HA000POT;
XapaKTepu30BaTh CPEy pacTBOpa ¢ MOMOIIbIO Kaibl pH;

MPOBOANTh HAONIOACHUS 32 CBOWCTBAMHU BEIISCTB W SIBICHUSMH, MPOUCXOISIIAMHU C
BEIIICCTBAMHU,

co0JIr0/1aTh MpaBuUJia TEXHUKHA 0€301TaCHOCTH TIPH MPOBEJACHUN HAOIIOACHHUH 1 OIIBITOB;
HCCJIEIOBATh Cpelly pacTBOpa C MOMOLIBI0 MHAMKATOPOB; SKCIIEPUMEHTAIBHO pa3inyaTh
KHUCJIOTHI U LIEJIOYH, TIOJIB3YSICh MHAUKATOPAMU;

UCIIONIb30BaTh MPH PEUICHUH PACYCTHHIX 3aJay MOHSITHUS «MAaccoBasl JOJs dJIEMEHTa B
BEIIECTBE», «MaccoBas JOJi1 PACTBOPEHHOTO  BEMIECTBA», «OOBEMHAs  JOJS
ra3o00pa3HOro BEILECTBAY;

MPOBOAWTH pacyeThl C UCIOIb30BAaHHUEM TMOHITHA «MaccoBasl JOJsI DJJIeMEHTa B
BEIIECTBE», «MaccoBas JOJi1 PACTBOPEHHOTO  BEMIECTBA», «OOBEMHAs  JOJS
razoo0pa3HoOro BEUIECTBAY.

MeTtanpeamMeTHble pe3yJabTaTbhl 00y4eHUus

Yyamuiics 10JKEH ymems.

COCTaBJISITH HA OCHOBE TEKCTa TabJUIIbI, B TOM Yucie ¢ npuMeHennem cpeacts UKT;

MOJ1 PYKOBOJICTBOM YUYHUTEJIs IPOBOAUTH ONIOCPEIOBAHHOE HAOIOICHNE

MOJ1 PYKOBOJCTBOM yUYUTENS OPOPMIIATH OTYET, BKIIOYAIOIINNA OMKUCAHUE HKCIIEPUMEHTA,
€ro pe3yJbTaToB, BEIBOJIOB;

OCYIIECTBIIATh WHIYKTUBHOE 00001eHne (0T €AMHUYHOTO JOCTOBEPHOTO K OOIIeMy
BEPOSITHOCTHOMY), T. €. ONPEACNSITh OOIIME CYIIECTBEHHBIE TMPHU3HAKH NIBYX H OoJee
00BEKTOB U (PUKCHPOBATH MX B JOPME MOHATHUS HIIH CYXKICHHUS;

OCYIIECTBIISITh JE€AYKTHUBHOE 0000IIeHNe (TOABECHIE €AMHUYHOTO JOCTOBEPHOIO MO/
oO1iee JOCTOBEPHOE), T. €. aKTyaJIM3UPOBATh MOHITHE WM CYXJACHHUE, U OTOXKIECTBIATh
C HIM COOTBETCTBYIOIIHE CYIIECTBEHHBIE MPU3HAKH OJHOTO WK 00Jiee OOHEKTOB;
OTIpEeeNATh aCHeKT KiIacCuPUKaIuy;

OCYIIECTBIISAThH KJIAaCCU(PHUKAIHUIO;

3HATh U UCMOJIb30BaTh Pa3IUYHbIE (POPMBI MTPEICTABICHUS K1acCUDUKAIIH.

Paznea |1. Xumuueckne 3j1eMeHTHI, BelleCTBAa H XUMHYEeCKHE PeaKIMU B CBeTe
3JIEKTPOHHOM TEOPUH

CTpoeHnune aTromMa.

CtpoeHue aToma: a1po, IHEPreTHYECKUil ypoBeHb. CoCTaB siipa aToMa: MPOTOHbI, HEUTPOHBI.
N3oTonbl. XUMHUYECKH SJIEMEHT — ONpeNeiaEéHHbld BuA artoMa. CTpoeHHE HIEKTPOHHBIX
000J109€K aTOMOB S-, P-271eMeHTOB. MecTo 3neMenTa B [lepronnueckoii cuctemMe M 3JIeKTPOHHAS
CTPYKTypa aTOMOB.

JdemoHcTpanuu. Mojenu aToOMOB XUMHUYECKHUX 3J1€MEHTOB. [leprnoanyeckas cucrema

XUMHYECKUX 31eMeHTOoB J. 1. MeHaeneena.



IIpenmeTHbIe pe3yabTaThl 00y4eHUs
Yyamuiics A0JKEH ymems.

® CMONB30BaTh IMPU XapPaKTEPUCTUKE AaTOMOB TMOHSTHS: <«IIPOTOH», «HEHUTPOHY,
(OIEKTPOHY», «XUMHYECKUN BJIEMEHT», «MAcCOBOE YHCIIO», «HM30TOI», «IJIEKTPOHHBIN
CJIO», «OHEPIeTHUYECKUN YPOBEHDbY, «3JIEMEHThI-METAILIIbIY, «3JIEMEHThI-HEMETAILIIBIY;

® OIHKCHIBaTh COCTAaB M CTPOEHHUE aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 1—20 B
[Tepuoanueckoil cucreme xumuueckux 3nemeHToB 1. 1. Menneneena;

® COCTaBJIATH CXCEMBI paCIPCACIICHUS DJICKTPOHOB 110 3JICKTPOHHBIM CJIOAM B BHGKTpOHHOﬁ
000JI0YKE aTOMOB;

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHUs

VYuyamuiicst JOJKEeH ymems.

e (hopMyIMpPOBATh TMIIOTE3Y MO PELICHUIO TPOOIIEeM;

® COCTaBJIATH IJIaH BBIIOJHEHHUSA YYEOHOH 3ajauu, peuieHus MpoOJieM TBOPYECKOTO M
IIOMCKOBOI'O XapaKTepa, BBIIIOJHEHUS IIPOEKTa COBMECTHO € YUUTEIIEM;

®  COCTaBJIATH TE€3UCHI TEKCTA;

® BJIAJETh TAKUM BHJIOM U3JI0KEHMS TEKCTA, KaK OIIMCAHMUE;

® CIOJIb30BaTh TAaKOW BHJ MBICICHHOIO (MAEAIbHOI0) MOJAEIMPOBAHUS, KaK 3HAKOBOE
MoJIeMpoBaHKe (Ha MPUMEpe COCTABICHUS CXeM 00pa30BaHUsI XUMUYECKOH CBA3H);

® UCMNOJb30BATh TaKOH BUJI MaTepHAIBHOIO (IIPEIMETHOIO) MOJAEIMPOBAHUA, KaK
AQHAJIOTOBOE MOJICIINPOBAHMUE;

® 1CNONB30BaThb TaKOM BHJ MaTepUaNbHOIO (MPEAMETHOIO) MOJAEIMPOBAHHUA, Kak

¢u3nueckoe MoieMpoBaHue (Ha MpUMepe MOIeTIe CTPOSHHS aTOMOB);

onpeneNnaTbh O0bEKTHI CPABHEHUS U ACHIEKT CPaBHEHUS O0BEKTOB;

BBIMNOJIHATH HETIOJIHOE OJJHOJMHEIHOE CPAaBHEHHUE;

BBITOJIHATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

BBITOJIHATH IOJHOE OJTHOJMHENHOE CPaBHEHHUE.

Ilepunoanueckuii 3akoH u Ilepuoamyeckasi cucreMa XuUMHYecKHX dJeMeHToB JI. M.
Menge.neeBa. CBOfICTBa XHUMHNYCCKUX DJICMCHTOB nu nux HepI/IO,Z[I/I‘-IGCKI/IC N3MCHCHUS.
CoBpemenHas TpaktoBka lleprogunueckoro 3akona. [lepuoanueckas cuctema B CBETE CTPOCHUS
atoma. OU3NYECKUN CMBICT aTOMHOTO (IOPSAIKOBOT0) HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMEpa
Nepuo/ia U rpymnmbl nepuoandeckoil cuctempl. CeMelcTBa 3JIEMEHTOB (Ha MpUMEpE MIETOYHBIX
METAJIJIOB, TAJIOI€HOB, NHEPTHBIX I'a30B). XapaKTEPUCTUKA XUMUYECKUX CBOMCTB AJIEMEHTOB A
TPYII U HEPexOOHblX S1eMeHmOo8 W TEPUOJUYHOCTh HUX U3MEHEHUsI B CBETE BJIEKTPOHHOTO
CTPOCHHUSI aTOMa. DJIEKTPOOTPHUIATEIIBHOCTh ATOMOB XMMUYECKHUX 3JIEMEHTOB. XapaKkTEPUCTUKA
XUMHNUYCCKUX 3JICMCHTOB HAa OCHOBC UX ITOJIOKCHUSA B HepHOI[quCKOﬁ CUCTCMC.

Jdemoncrpanuu. Ilepuonnueckas cucrema XuMU4ecKkux 3ieMeHToB J1. 1. Menneneesa.
IIpenmeTHble pe3yJbTaThl 00yYeHHUS

VYyamuiics A0JKEH ymems.

® CIOJNB30BaThb IIPU  XapaKTEPUCTUKE AaTOMOB IOHATHS: <«IIPOTOH», «HEHUTPOHX,
«QIEKTPOH», «XMUMHUYECKHUH BJIEMEHT», «MAacCOBOE YHCIIO», «HM30TOI», «3JIEKTPOHHBIN
CJION», «OHEPTETUYECKUN YPOBEHBY, «QJIIEMEHTBI-METAJIIBL», «3JIEMEHTBI-HEMETAIIbIY;

® ONUCBIBATH COCTaB M CTPOCHHME aTOMOB 3JIEMEHTOB C MOPAIKOBBIMM HOMepamu 1—20 B
[Iepronnueckoit cucreme xuMuueckux aemeHToB . . Menneneesa;

® COCTaBJIATH CXEMBI PACIPEICIICHUS 3JIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM B 2JIEKTPOHHOU
000JI0UKE aTOMOB;

e OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB (3aps10B sep
aTOMOB, 4YHCJa 3JEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YMCIO 3alOJHAEMBIX



ANIEKTPOHHBIX CJIOEB, PAJUYC aToMa, 3IIEKTPOOTPHUIATENIbHOCTb, METAJUIMUYECKUE W
HEMETaJUIMYEeCKUE CBOWMCTBA) B IMepuoAax W rpynmax (TiaaBHbIX moarpynmnax) Ilepuwo-
JIAYECKON CUCTEMBbI XUMUUYECKUX 35ieMeHTOB JI. V1. MenneneeBa ¢ TOUKU 3pEHHS TEOPUU
CTPOECHHS aTOMa;

® CpaBHUBATh CBOMCTBAa aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAXOJSAIIUXCS B OJHOM MEPHOJIE
unyu riaaBHol moarpynne Ilepuognyueckoil cuctembl XuMuyeckux 3yemeHToB J[. U.
MeneneeBa (3aps10B siep aTOMOB, YHCIIA AIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM ClIIOE,
YHUCIIO 3alOJIHSEMbIX JJIEKTPOHHBIX CIIOEB, PAagUyC aToMa, AJIEKTPOOTPHUIATEIbHOCTb,
METaJUIMYECKUE U HEMETAINIMYECKHE CBOMCTBA);

® J1aBaTh XapaKTEPUCTHKY XMMHUYECKUX 3JEMEHTOB IO HX MOoJIoKeHUIo B [lepuonnueckoit
cucrteMe XxuMu4eckux smeMeHToB JI. . MenaeneeBa (XUMHUYECKHI 3HAK, TMOPSIKOBBIMA
HOMED, NEPUOJ, TPYIIA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsi Macca, CTPOCHHUE aToMa —
3apsiA siApa, YMCIO MPOTOHOB M HEUTPOHOB B sijpe, OOIIEee YHCIO 3IIEKTPOHOB,
pacrpezielieHle 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM);

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHUsI

Yyamuiics 0JKEH ymems.

e (GOopMyIMPOBATH TUIIOTE3Y MO PEHICHUIO MPOOIIEeM;

® COCTaBJIATH IJIaH BBIIOJHEHHUSA YYEOHOH 3ajauu, peuieHus MpoOJieM TBOPYECKOTO M
MOMCKOBOT'O XapaKTepa, BEIIOTHEHUS MPOSKTa COBMECTHO C YUUTEIIEM;

®  COCTaBJIATH TE3UCHI TEKCTA;

® BJAJETh TAKUM BUJIOM HM3JIOKEHHSI TEKCTA, KaK OTIMCaHUE,

® UCIOJB30BAaTh TAKOW BUJ MBICJICHHOTO (MACaTBHOTO) MOJICIUPOBAaHUS, KaK 3HAKOBOE
MOIeTMpOBaHUe (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUsI XUMHUECKOW CBSI3N);

® UCNOJB30BAaTh TaKOH BUI MaTepHaIbHOrO (IPEIMETHOT0) MOJACIHPOBAHUSA, KaK
AQHAJIOTOBOE MOJICIIMPOBAHHE;

® UCNOJB30BAaTh TaKOH BUA MaTepHaIbHOTO (IIPEIMETHOTO) MOJACTHPOBAHUSA, KaK

buznyeckoe MoieTupoBaHue (Ha MpUMeEpPe MOJIEIEeH CTPOCHHUS aTOMOB);

OTIpeNeNaTh OOBEKTHI CPABHEHUS M ACTIEKT CPAaBHEHUST O0BEKTOB;

BBITTOJTHSTH HETIOJTHOE OJTHOJIMHEHHOE CPaBHEHHE;

BBITOJTHSTH HETIOJTHOE KOMILICKCHOE CPAaBHEHHE;

BBITNOJIHATH MOJIHOE OJTHOJMHEITHOE CpaBHEHHUE.
KoutpoabHas pa6ora Ne5 mo teme: «Ctpoenme atoma u Ilepmoamyeckasi cucrema
xuMuieckux 3ieMenToB J[.M.MeHaeneeBa»

Crpoenne BeulecTBa. BaneHTHOe cOCTOSHME aTOMOB B CBET€ TEOPUU AIEKTPOHHOIO
cTpoeHus. BaneHTHble 37eKTpoHBL. XHUMHuecKas cBs3b. KoBasieHTHass XuMHUYecKas CBs3b U
MexaHu3M e€ oOpazoBaHus. HemonsipHas W ToNsipHas KoOBaJIeHTHbIE CBsi3U. (CBolcTBa
KOBAJEHTHON CBSI3U. DJEKTPOHHBIE M CTPYKTypHble (opmyinbl BemiecTB. VloHHas cBs3b U €€
cBoricTBa. KarnoHsl u aHMOHBI. CTENEHb OKUCIICHHUS.

Kpucrannuueckoe crpoenue BemiecTBa. Kpucraminueckue pemérku — aTOMHas, MOHHaf,
MOJIEKYJISIpHASL U MX XapaKTEPUCTHUKHU.

Jemoncmpayuonnsiii onvim Ne 6 «Temnepamypa nnaenenus eeujecme ¢ pasHvlMu mMuUnamu
KpUCmaniuyeckux peuiémox

Ooopyooeanue «Touka pocmay: /[lamyux memnepamypvl RAAMUHOBBLE, OAMUUK HIEeM-
nepamypuvi mepmonapHbiil

IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

Yyamuiics A0JKEH ymems.

® HCHOJIb30BATh TIPHU XAPAKTCPUCTUKE BCIICCTB TIOHATHUA: «CTCIICHB OKUCICHUAY,
«BAJICHTHOCTb», «OKCHUABI», «OCHOBAHUI», «ICJIO0YN)», «KPHUCTAJIMYCCKAA PCUHICTKA»,
«MOHHasg  KpUCTAJUIMYCCKAasA  PCUICTKaA», «aToMHasd  KpUCTAJUIMYCCKasA  PCIICTKa»,
«MOJICKYJIIpHad KpHUCTANIMYECKad PpCHICTKA», «MCTAJUIMYCCKAsA KPUCTAILIIMUCCKAs
pPEeHICTKa», «KCMECH»,



KJIacCu(UIUPOBaTh CIIOKHbIE HEOPraHMYECKHEe BelIeCTBa IO COCTAaBy Ha OKCHIIBI,
OCHOBaHUS$, KUCJIOTHI U COJIU;

ONpEAENATh MPUHAMJIEKHOCTh HEOPraHMYECKHX BELIECTB K OJHOMY M3 M3yYEHHBIX
KJIacCOB (OKCH/IbI, JIETyYUE BOJOPOJHBIE COEAMHEHHS, OCHOBAaHUS, KUCIOTHI, COJH) IO
opmyure;

OIPEAEIATh BaJICHTHOCTh U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BELLIECTBAX;

COCTaBJIATH (OPMYJIBI OKCHJIOB, OCHOBAaHHMM, KHUCIOT M COJIEH IO BaJICHTHOCTSM H
CTETIEHSAM OKHCIIEHHUS JJIEMEHTOB, a TaKXXe 3apsiaM HOHOB, YKa3aHHBIM B TaOuIle
pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

COCTaBJIATh HAa3BaHMsI OKCHJIOB, OCHOBAHUM, KUCJIOT U COJIEH; CPaBHUBATh BaJIEHTHOCTb U
CTENEHb OKHUCIIEHHS; OKCHUJIbl, OCHOBAHUS, KUCJIOTHI U COJIU 110 COCTaBY;

UCIIOJIb30BaTh TaOIUIy PACTBOPUMOCTH JIJISl ONIPEIETICHUS pACTBOPUMOCTH BEILIECTB;
YCTaHABIMBAaTh T€HETHMUYECKYIO CBSI3b MEXKIY OKCHJIOM U THAPOKCUAOM U HA0OOPOT;
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMa, XMMUUECKOM CBS3bI0 M THUIIOM
KPHUCTAJUIMYECKON PENIETKN XMMUYECKUX COCTMHEHUI;

XapaKTepU30BaTh ATOMHBIE, MOJIEKYJIIPHbIE, HOHHBIE METAININYECKHE KPUCTAIUIMUECKNE
pELIETKH; CpeAy pacTBOpa ¢ HOMOLIbIO MKaibl pH;

MPUBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTANIMYECKOU PEIIEeTKH;
MPOBOANUTH HAONIOACHUS 3a CBOWCTBAMHU BEIECTB U SIBICHUSMH, MPOUCXOASIIUMHU C
BEIIECTBAMU;

co0JII0IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MPH MPOBEACHUHU HAOIIOICHHUI U OIBITOB;
UCCIIEI0BATh CPENly PacTBOpA C MOMOILIBI0 MHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3InyaTh
KHUCJIOTBI U LIIEJIOYH, TIOJIb3YSICh MHAUKATOPAMH;

HCIIOJIb30BaTh MPH PEUICHUHM PACUYETHHIX 3a/Jay MOHSTHUS «MaccoBasi JOJs dJIeMEHTa B
BEIIECTBE», «MaccoBas JOJNI PAcTBOPEHHOIO  BEIECTBa», «OOBEMHas A0S
razo00pa3HOro BEILECTBAY;

IPOBOAMTH pAacyeTbl C MCIOJIb30BAaHUEM IMOHIATHM «MaccoBas JOJsI DJEMEHTa B
BEIIECTBE», «MaccoBas JOJNI PAcTBOPEHHOIO  BEIECTBa», «OOBEMHas A0S
razoo0pa3HoOro BEUIECTBAY.

MeTtanpeamMeTHble pe3yJbTaThl 00y4eHUs

VYuyamuiicst JOJKEeH ymems.

COCTaBIISITh HA OCHOBE TEKCTA TAOIUIILI, B TOM YHUCIIe ¢ mpuMeHeHueM cpeacts MKT;

0] PyKOBOJICTBOM YUYHUTEIISI IPOBOJUTH OIMIOCPEAOBAaHHOE HAOIOICHHUE

1I0JT PYKOBOJICTBOM YUHUTEISI OOPMIIATH OTUET, BKITFOUAIOIINNA OMMCAHUE YKCIICPUMEHTA,
€ro pe3yJabTaToOB, BEIBOJIOB,

OCYIIECTBIISATh MHAYKTUBHOE 00001IeHUEe (0T €IWHUYHOTO JOCTOBEPHOTO K 0oO0ImemMy
BEPOATHOCTHOMY), T. €. ONpPENENSITh OOIIUE CYIIECTBEHHBIC MPU3HAKU ABYX H Oolee
00BEKTOB M (PUKCHPOBATH UX B (hOpPME MOHSITHS WIH CYKICHHS;

OCYIIECTBIISITh NEAYKTHBHOE 0000IIeHNe (TIOBECHIE SAMHIUYHOTO JOCTOBEPHOTO IO/
o0Iiee JOCTOBEPHOE), T. €. aKTyaJIM3UPOBATH MOHITHE WIH CYXJICHHUE, U OTOXKICCTBIAThH
C HIM COOTBETCTBYIOIIME CYIIECTBEHHBIC IPU3HAKH OJTHOTO W 00Jiee 00BEKTOB;
OTIPEICIIATh ACTEKT KIacCHu(UKaIIY;

OCYIIECTBIISATH KIACCH(PUKAIIUIO;

3HATh U UCTIIOJIB30BATh PA3INYHBIC (DOPMBI MMPEACTABICHUS KIaCCH(PUKAIUH.

XMMHYeCKHE PpeaKlMi B _CBeTe JJIEeKTPOHHOIl _Teopuu. Peakuuu, NpoTEKaromue C

U3MEHEHHEeM M 0e3 HU3MEHEHHUs CTeNeHH OKucCieHUs. OKHUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKucCIUTENb U BOCCTaHOBUTENb. COCTaBICHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTA-
HOBUTEIBHBIX peaknuii. PaccTraHoBka Ko3(GUIIMEHTOB METOIOM DSJIEKTPOHHOTO OanaHca.
CynrHoCTh ¥ KJIacCU(UKAIUsI XUMUYECKUX PEAKIIUN B CBETE DJICKTPOHHOM TEOPHH.

Pacuernsble 3agaun.



4. Brrancnenne no XuMu4ecKuM YpaBHCHHAM MACCHI UJIM KOJIMYCCTBA BEIICCTBA 110

HM3BECTHOM Macce WiIn KOJIMYECTBY BCIICCTBA OAHOI'O M3 BCTYMAOMIUX B PEAKITUIO

BEIIIECTB WJIK MIPOIYKTOB PEAKIIUH.

5. Brruucienune Macchl (KOIMYECTBA BEIECTBA, 00BbEMA) IPOAYKTA PEaKIUH, €CIIH

HU3BCCTHA MACCAa UCXOAHOI'0 BCIICCTBA, COACPIKAIICTO OMPCACICHHYIO JOJITO HpHMeCCﬁ.

6. Briuncienue Macchl (KOIMYECTBA BEIECTBA, 00bEMA) MPOLYKTa PEAKIIUH, ECITH
M3BECTHA Macca pacTBOpPa U MaccoOBast 10JI1 paCTBOPEHHOTO BELIECTBA.

JlaGopaTopHble ONBITHI.

15.ITpokanuBanue MeU B IUIAMEHU CIUPTOBKH WJIM TOPENIKH.

17.

18.
19.

().
20.
21,

22,
23.

24,
25.

26.
27.

28.
29.

30.
31.
32.
33.

34.
35.

3amenienune meau B pactBope xyopuaa meau (1) sxenezom.

BiaumopeiicTBue pacTBOpOB XJIOpUIa HaTPHs U HUTpaTa cepedpa.
[Tonydenue u cBoOWCTBa HEPACTBOPUMOI'O OCHOBAHUS, HAIPUMEpP TUAPOKCUAA METU

BzaunMoaelicTBUE KUCIIOT C OCHOBAHUSIMU.
Bs3auMoaelicTBHE KUCIOT ¢ OKCUIAMU METAJIJIOB

Bs3anMomelicTBUE KHUCIIOT C METAJUIAMHU.
Bs3auMoelicTBHE KUCIIOT C COJISIMU.

BzauMopeiicTBue 11e109€H ¢ KUCIOTaMU.
BzauMoeiicTBuE 1Ie104ed ¢ OKCUIAMHA HEMETAJLIOB.

Bz3auMoaeiicTBuE 11€109EH C COIISIMU.
[TonyuyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUM.

B3auMoericTBre OCHOBHBIX OKCHUIOB C KUCJIOTaMH.
B3auMoericTBre OCHOBHBIX OKCUJIOB C BOJIOM.

B3auMoelicTBHE KUCIOTHEIX OKCUIIOB C HIEJIOYLIO.
BsanmojeiicTBre KUCIOTHBIX OKCHIOB C BOJOM.
BzaumogeiicTBue cojiel ¢ KUCIOTaMM.
BzaumogeiicTBre coyie ¢ Iea0uaMu.

B3anmopencTeue conei ¢ CoJsIMH.
B3anmopencTsre pacTBOPOB COJIEH € METaJUIAMMU.

Jlabopamopnuiii onetm Ne 6 «H3yuenue peakyuu e3aumooeiicmeusn cyivpuma nampus c

nepoKcuooM 6000pooa»

Jlabopamopuwiii onvim Ne 7 «H3menenue pH 6 xo0e oxuciumenvsHo-60cCmano8umenbHovlx
peaxkuyuiy
Jlabopamopnwiii oneim Ne 8 «Cpagnumenvhana Xxapaxmepucmuka 60CCMAHOBUMETbHOU
CROCOOHOCIMU MEmManoe)
Ooopyooeanue «Touka pocmay: /lamuux memnepamypuot naiamunostii, 0amuux pH, oamuuk
HANPANCeH U
KontpoabHas padora Ne6 no teme «CTpoeHue BemecTBa. XUMHYECKHE PeaKIUU B CBeTe
3JIEKTPOHHOH TEOPUM».
IIpeaMeTHbIE pe3yJbTAaThl 00yUeHUS:

Yyamuiics 10JKEH ymems.

KJIACCHU(UIIMPOBATh XMMHUYECKHUE PEAKIIUU TI0 YHCIY M COCTaBY HMCXOJHBIX BELIECTB U
MPOJIYKTOB PEaKLIUH;

UCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBpAIllEHUN BEIIECTB MOHSATHUS: «T€HETUYECKUI
pan, «OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIC peakuumny, «OKHUCITTUTEIbY,
«BOCCTAaHOBHTEIIbY, «OKUCIICHHUEY, «BOCCTAHOBIICHHUEY;

XapaKTepU30BaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

IPUBOJIUTH MPUMEPHI PEAKIIM, MOATBEPHKIAIOIUX XUMUUYECKHE CBONCTBA KHUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUH M COJIEH; CYIIECTBOBAHUE B3aWMOCBS3H MEXKIY



OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BEILECTB;
KJIaCCU(UIMPOBATh XHUMHUYECKHE PEaKUUU [0 «U3MEHEHHMIO CTElNeHEeW OKHUCICHUS
3JIEMEHTOB, 00pa3yOIIUX Pearupyrolie BeuecTBay;

ONpENEeNsATh OKHCIWUTEIb W BOCCTAaHOBUTEIb, OKHCIECHUE UM BOCCTAHOBJIEHUE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

YCTaHABIMBATh IPUYMHHO-CIEJCTBEHHBIE CBS3U: KJAacC BELIECTBA — XMMHUECKHE
CBOICTBA BEIIIECTBA;

IIPOBOJIUTH ONBITHI, MOATBEPKAAIOIIME XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB.

UCIIOJIb30BaTh TAOJUIly PACTBOPHUMOCTH JJISi ONPEACTCHHUS BO3MOMKHOCTH IMPOTEKAHHS
peakiuii oOMeHa; >IEKTPOXUMHUYECKUN DA HaNnpsDKeHUH (aKTHBHOCTH) METAJUIOB IS
ONpEeNeNeHUsT BO3MOYKHOCTM NPOTEKaHUs PEaKUUid MEXIAy MeTaUlaMd U BOJHBIMU
pacTBOpamMu KHUCIIOT U COJIEH;

HaAOJII0/IaTh U ONMUCHIBATH MPU3HAKU U YCIIOBHUS TEUCHHS] XMMHUYECKUX peakiuil, AenaTh
BBIBO/IbI HA OCHOBAHWH aHAJIM3a HaOIIOACHUHN 32 SKCIIEPUMEHTOM;

IIPOBOAMTH PAcCUEThl IO XMMUYECKUM YPAaBHEHUSM Ha HAaXOXKIEHHE KOJNYECTBA, MACCHI
wii o0beMa NPOAYKTa peakluu IO KOJMYECTBY, Macce WIHM O0bEMY MCXOIHOTO
BELIECTBA; C UCIIOJIb30BAHUEM MOHATHUS «I0Js», KOTJa UCXOAHOE BEIECTBO JAaHO B BUJE
pacTBopa C 3aJaHHOM MAacCOBOM [I0JI€H pPAaCTBOPEHHOTO BEIIECTBA WM COAEPKHUT
ONPEAEIEHHYIO JIOJIIO PUMECEN.

MeTtanpeameTHble pe3yJabTaThbl 00y4eHus!

Yyamuiics A0JKEH ymems.:

COCTaBJIATh HA OCHOBE TEKCTA CXEMBbI, B TOM 4Huciie ¢ mpumeHeHnem cpeacts UKT;
CaMOCTOSTENIbHO O(OPMIISITH OTYET, BKJIIOYAIONIMNA OINHWCAHUE DJKCIEPUMEHTA, €ro
pe3yJIbTaTOB, BEIBOAOB;

WCIIOJIB30BaTh TAKOW BHUJ MBICIEHHOTO (MICaJIbHOTO) MOJEIMPOBAHMS, KaK 3HAKOBOE
MOIeTMpOBaHue (Ha MpUMepe YpaBHEHUH XUMHUYECKUX PEaKITuii);

pa3nuyath 00BEM U COJIepKAHNE TIOHATHIA;

pasnnanb pO,Z[OBOG U BUOOBOC ITOHATHA,

OCYILIECTBIISITh POJIOBUIOBOE OIPEACIICHUE TOHATUM.

IIpumepHbIe HANPABJIEHHSI
NPOEKTHO AeATeJbHOCTH 00y4ar0LIUXCS

1. PabGora ¢ pa3nMyHBIMH HCTOYHMKAMHM XUMHUYECKOW HHpopMaruu. 2. AHAIUTHYECKUE
0030pbl HHPOPMALIMHU MO PEIICHUIO ONPEAEIEHHBIX HAyYHBIX, TEXHOIOTHYECKUX, TPAKTUIECKUX
npoOsieMm. 3. OBiageHHe OCHOBAMH XHMHUYECKOTO aHanmm3a. 4. OBJaneHue OCHOBaMU
OpPraHUYeCKOro CUHTE3a.



TemMaTnyecKkui MJiaH

No Komnue KonTtponbsHbie
IIpakTnyeckue paGoTHI
o\ HasBanue TeMbl CTBO paboTHI
qacoB
1 |BBenenme 3 1 -
Paznen |. BemectBa U XMMUYeCKHE SIBJEHUS C
MO3ULMIA AaTOMHO-MOJIEKYJISIPHOTO yyeHus (4
2 XuMHYeCKHe YJIeMEHThI M BellecTBa 15 - 1
B CBeT€ ATOMHO-MOJIEKYJISIPHOTO
yueHust
3 | Xumuveckue peakuuu. 3aKOHbI COXpaHEHHSI 7 - 1
Macchl U SHEPTHH
MeTtoanbl XUMHH - -
5 BemecrBa B OKpy:KaloLieil Hac Npupoae u 3 1
TeXHHKe
6 [[HonsaTue o razax. Bozgyx. Kucaopon. 8 1 1
I'openne
7 |OcHOBHbBIE KJIACChl HEOPTAHUYECKUX 12 1 1
coeTMHEeHU it
Paznen |l. XumMmnueckue 3J1eMeHTHI, BelleCTBA M
XHMHUYeCKHe peaKI[ui B CBeTe JIeKTPOHHOI
TEeopuu
8 | Crpoenne atoma 2 -
9 | Hepuoamuecknii 3axon u Iepuoanyeckas 4 1
cucTeMa XuMU4Yeckunx djiementon JI. .
MenaeaeeBa
10 | Crpoenne BemecrBa 4 -
11 | Xumuyeckue peakuuu B CBeTe YJIEKTPOHHOI 4 1

TEOpHH
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