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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMs COCTaBIeHAa HA OCHOBE TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTENIbHOM MPOrpaMMbI OCHOBHOTO OOIIero oOpa3oBaHUS,
npeacraBieHHbx B DI'OC 00O, a Takke Ha OCHOBE (eiepalibHON pabouell mporpaMMbl BOCITUTAHHS U
¢ y4€TOM KOHIICTIIIMH TPENoIaBaHus y4eOHOTo mpeaMeTa «XuMHs» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit deneparumu.

I.COAEP KAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS
[Ipenmer xumuu. Ponp XUMUM B KM3HH 4YeloBeKa. XUMHS B CHCTEME HayK. Teja M BEIECTBA.
®du3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocrosiHue BemiecTB. [loHATHE O MeTOax MO3HAHUS B
xuMud. Yucteie BemniecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.
ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U cioKHbIe
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumuyeckasi popmyna. BalneHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniectB. OTHOcuTenbHas aromMHas Macca. OTHocuTenbHash MoJeKyJsipHas Macca. MaccoBas o
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.
KomnuectBo BemectBa. Monb. MossipHas Macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl W 4HUCIA
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl o popmynam XUMUYECKHX COSTUHEHUI.
duznyeckue U XUMUYECKHUE ABJICHUS. XUMUYECKasl peakius U €€ Npu3HaKu. 3aKOH COXPaHEHUSI MacChl
BellecTB. XUMHUeckre ypaBHeHus. Kinaccudukanuss XuMHUECKUX peakiuuil (COeTnHEHus], pa3ioxKeHus,
3aMeleHus, oOMeHa).

Xumuueckuii IKCnepumMenm:
3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBWiIaMu paboThl B J1abopaTopuu U mpuéMaMu oOpaimieHus c
7a00paTOpHBIM ~ 00OpYZOBaHMEM, U3yY€HHME M  ONHMCcaHue (U3NYECKUX CBOMCTB  00pasloB
HEOPTraHWYECKUX BEIIECTB, HaOMIoJeHHe (Pu3nyecKkux (IUIaBIEHWE BOCKA, TasHUE JIbJa, PACTHpPaHUE
caxapa B CTyNKe, KMIIEHHME W KOHJEHCAIUs BOJAbI) M XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MeJHON POBOJIOKH, B3aUMOJEMCTBHE MeJla C KUCJIOTOW) IBJICHUH, HAOII0AEHUE U ONMCAHNUE TPU3HAKOB
NPOTEKaHUsS XHMHUYECKHUX peaknuil (pa3iokKeHue caxapa, B3aUMOJEHCTBHE CEpHOW KHUCIOTHI C
xjiopusioM Oapus, pasnoxkeHue ruapokcuga meau (II) mpu HarpeBaHuu, B3aUMOJEHCTBUE XKele3a C
pactBopom coiu Menu (II), m3ydyenume cmocoOOB pa3feneHHs cMecel: C IOMOIIBI0 MarHMTa,
¢unbTpOBaHKE, BHIIAPUBAHUE, JUCTUIIIALNSA, XpoMaTorpadus, IpoBEACHUE OUUCTKH TOBAPEHHOM COJH,
HaOJI0/IEHUE W ONHMCAHUE Pe3yJbTaTOB IMPOBEACHHUS OIBITA, WILTIOCTPUPYIOIIErO 3aKOH COXpaHEHHUs
Macchl, CO3/IaHNE MOJIEe MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB
Bo3ayx — cmeck razos. CocraB Bo3nmyxa. Kuciaopoa — sneMeHT u mpocToe BemiecTBo. HaxoxaeHue
KHUCIIOpO/la B TMpupojae, (¢GU3MYECKHe U XUMHUYecKHe CcBoiicTBa (peakuuu ropeHus). OKCHIBI.
[Tpumenenue kucnopona. CrocoObl MONydeHUsS KHUCIOpOAa B JaOOPAaTOpUM U IMPOMBIIIJIEHHOCTH.
Kpyrosopot kucinopoza B mpupoze. O30H — aJutoTporiHas MOAM(UKALIUSA KUCIOPOIa.
TeroBoil 3pPexT XUMHUYECKON peaklny, TEPMOXUMHUYECKHUE YpaBHEHUS, IK30- U SHAOTEPMUYECKUE
peakuuu. TOIUIMBO: yroib W MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIEHHE MapHUKOBoro s¢dekra,
pa3pyLieHrue 030HOBOTO CIIOSI.
Bomopon — snemeHT M mpoctoe BemiecTBO. Haxoxaenue Bojgopoja B mpupoje, (uznueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucioTs! u comiu.
ModnsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YPaBHEHUSIM.
®usnueckue cBoiicTBa BOJbl. Boma kak pactBoputTenb. PactBopbl. HachlllleHHbIE W HEHACHIIICHHBIE
pacTtBOpbl. PacTBOpMMOCTB BemiecTB B Bojae. MaccoBasi 0l BEIIECTBA B pPacTBOpE. XUMHUYECKUE
cBoiicTBa Boabl. OcHoBaHuA. Ponb pacTBOpOB B mpupoje W B KU3HU yeraoBeka. KpyroBopoT Bojbl B
npupojie. 3arpsA3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.



Knaccudukanust Heoprannuecknx coenuHeHnit. Okcuapl. Kinaccudukaius oKCHIOB: coleo0pasyromue
(ocHOBHBIE, KHCIIOTHBIE, aM(POTEpHBIE) U HecoleoOpa3ytomue. HoMeHnknaTypa okcuaoB. Ousznueckue u
XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuoB.

OcHoBanwms. Kiaccuukanuss ocHOBaHWA: MIENOYM W HEPACTBOPUMBIC OCHOBaHMs. HomeHKIaTypa
OoCHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyuenne ocHOBaHMil.

Kucnorel. Knaccudpukamust kucnor. Homenkmarypa kucior. Pu3nveckue M XUMHUUYECKHE CBOMCTBA
kucioT. Psan aktuBHoctr MetamuioB H. H. bekeroa. [lonydyenue kucnor.

Comu. Homenknatypa coseid. @u3znueckue U XuMuueckue cBoiicta coiei. [lonyuenue comneit.
['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpelesieHue COJep)KaHUsA KUCIOpoJa B  BO3IyXe, IOJNy4YeHHe, CcoOHpaHue,
pacro3HaBaHKe U U3yYCHHUE CBOWCTB KUCIOPO/Ia, HAOIIOCHNE B3aUMO/ICHCTBHUS BEILIECTB C KUCIOPOIOM
U yCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUJIOB U
ONHCaHHE HX CBOWCTB, MOJy4YeHHE, COOMpaHWE, pPACMO3HABaHUE W HW3YyYEHHE CBOWCTB BOAOpPOJA
(ropenme), B3auMojeciicTBue Bojopoma ¢ okcumom wMeau  (II)  (BO3MOXKHO — HWCHOJIB30BaHUE
BUJECOMATEPHAJIOB), HAOMIOACHWE O0O0pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJJOBAaHUE
OCOOCHHOCTEI pPacTBOPEHUS BEIIECTB C PA3NUYHON PACTBOPUMOCTHIO, NMPUTOTOBIEHHUE PACTBOPOB C
OnpeAcNEHHON MacCOBOM JIOJIEd pPACTBOPEHHOIO BEILIECTBA, B3aMMOAECHCTBUE BOJBI C METAJLUIAMH
(HaTpueM W KaiblMeM) (BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEpUAJIOB), HCCIEA0BaHUE OO0Opa3loB
HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBOpax KHUCIOT U Iejoyeil, uzydeHue BzaumojaeirictBus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUlaMH, PEaklMil HEeUTpalu3alud, MOJyYCHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOI0 METaJlIa IPYTUM U3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHenmue Kiacchl HEOPraHMYECKUX COSIUHEHUIN.

Iepuonuveckuii 3axkon u Ilepuoamueckasi cucrema xuMudeckux »3jaementoB JI. H.
MenpesneeBa. CtpoeHue aToMoB. XuMHYecKasi CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn
[TepBbie MOMBITKN KIAaCCU(pUKAIIUU XUMHUECKUX dJIeMEHTOB. [IoHATHE O TpyIMax CXOIHBIX HJIEMEHTOB
(enoYHble ¥ IIET0YHO3EMENbHbIE METalllbl, TaJOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE
00pa3yroT aMmpOTepHBIE OKCUIBI U TUIPOKCHIBI.

Ilepuoanueckuii 3akoH. Ilepuommueckas cucrema xumuueckux dieMmeHToB [[. . Menneneesa.
Kopotkonepuoanas u jimuaHonepuoanas Gopmsl [leproanueckoit cucTeMbl XMMUYECKUX 371eMEHTOB /1.
N. Menpeneesa. [lepuoasl u rpynmnbl. Gusndeckuid CMbICHI MOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIBI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oromnbl. DnekTpoHbl. CTpoeHHe 3IEKTPOHHBIX 000J104eK
aToMOB mepBbiXx 20 xumuueckux siemeHTOB Ilepmoanueckoit cuctemsr JI. U. Mengeneesa.
XapakTepucTuka XHMHUYECKOrOo »3JeMeHTa Mo ero mnonoxeHuto B Ilepumoamueckoit cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XHMHMYECKHX JJEMEHTOB, METANIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINAM U MEPUOJIAM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoi CUCTEMbl XUMHUECKUX AJIEMEHTOB JJI Pa3BUTHUS
Hayku U nipaktuku. /. 1. MenneneeB — yd€HbIN U rpakJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHast (MoyisipHass W HEMOJSPHAs) CBs3b. DIIEKTPOOTPHUIIATEITHHOCTH
XUMUYECKHUX AJIeMEHTOB. IOHHas CBSI3b.

Crenenb okucieHus. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuuu. llpomeccel okuciaeHus U
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn

U3y4YeHHe 00pa3lloB BEIIECTB METAVIOB M HEMETAJUIOB, B3aMMOJEICTBHE TUAPOKCUIA IMHKA C
pacTBOpaMH KUCIOT M IIEJIOUeH, MPOBEAECHUE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX Peakinid (TOpeHre, PEaKiiuy Pa3ioKeHUsI, COSTUHEHU ).

9 KUIACC



BeuecTBo M XMMHUYECKas peaKkuus
Ilepuonnueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux odnemeHtoB [I. UM. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, KalMs, KaliblLMsl M HUX COECIUHEHUH B COOTBETCTBUM C IIOJIO)KEHUEM DJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM MX aTOMOB.
CrpoeHue BemiecTBa: BUAbl XUMHUYECKON CBS3H. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBHUCHUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKONU PEIIETKN U BUJIA XUMUYECKOH CBA3H.
Knaccupukanuss ¥ HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCA K Pa3Iu4yHbIM KJIacCaM HEOPraHMYECKUX COCJAMHEHUM, TIE€HETUYEeCKas CBS3b
HEOPraHUYECKUX BEILECTB.
Knaccudukanus XuMU4ecKUX peakluil Mo pa3IuyHbIM NMpU3HaKaM (TI0 YUCITY U COCTaBy YYacCTBYIOIIHUX
B PEaKIMM BEUIECTB, MO TEIUIOBOMY J(PQEKTy, MO HM3MEHEHHUIO CTENEHEH OKHMCICHHUS XUMHYECKHX
JJIEMEHTOB, IO OOpPaTUMOCTH, IO YYACTHIO KaTaiu3aropa). DK30- M DHJIOTEPMUYECKHE PEaKIHH,
TEPMOXUMHUYECKHUE YPABHEHUS.
[Tonsite o ckopoctu xumuueckon peakiuu. [loHsTHE 00 0OpPAaTUMBIX U HEOOPATUMBIX XHUMHUYECKUX
peakuusx. [loHATHE O TOMOre€HHBIX U TeTeporeHHbIX peakuusax. [lonstue o karamuse. [lonsTHe o
XUMUYECKOM paBHOBeCUU. DakTOpbl, BIMSIOIIME HA CKOPOCTh XMMHMUYECKOW PEaKLMU U TOJIOKEHHE
XUMHYECKOI'O PABHOBECHUS.
OKHCIHUTEbHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanaHc OKUCIIUTEIBHO-
BOCCTaHOBUTENIBbHOM peakiuu. CocTaBIeHUE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi C
HCIIOJIb30BaHUEM METOa IEKTPOHHOro OaaHca.
Teopust 2JIEKTPOIUTUUECKONW TUCCOLMALUU. OJIEKTPOIUTHI U HEINEKTPOJINUTHI. KaTHOHBI, aHHUOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BUIAMH XUMUYECKOH CBs3U. CTENeHb AUCCOLMALINH.
CuiibHbIC U C1a0bIe DJIEKTPOIUTHL.
Peakuuu nonHoro oOMeHa. Y cIoBUS MPOTEKaHUsI peaKIMii MOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHbBIE
VMOHHbIE ypaBHeHUs peakiuil. CBOMCTBa KHUCIIOT, OCHOBaHMM M COJIEH B CBETE IPEICTaBICHUN 00
3JIEKTPOJIMTUYECKON Aucconnanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsTHE O TMApONIN3E COJEH.
Xumuueckuii IKCnepumenm:
O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAIOB U
HEMeTaJUIOB (rpaduTa M anmasa), CJIOKHBIX BEIIECTB (XJIOpUJA HATpHsl), UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHUYECKOM peakUuMu OT BO3JCHCTBUS  pa3iMyHbIX (DAaKTOPOB, HCCIEIOBaHHE
3JIEKTPONPOBOHOCTH PACTBOPOB BEIECTB, Ipolliecca JUCCOLMALMU KHCIOT, MLIeNo4Yed u coJiei
(BO3MOKHO MCIIOJIb30BaHUE BUAECO MATEpHUajoB), NMPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU
MPOTEKAHUsl PEaKluii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIACIICHHE raza, 00pa3oBaHUE BOJIbI),
OTIBITOB, MJUTIOCTPUPYIOLINX HPUMEPbI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PeaKLUil (TOpeHHe, peakliuu
pa3ioKeHusl, COEJIMHEHHUs), paclo3HaBaHHE HEOPraHMYECKHWX BELIECTB C IOMOIIbI0 KaueCTBEHHBIX
peaxkuii Ha HOHBI, PELIEHUE DKCIIEPUMEHTAIIBHBIX 3a/ad.

HemeTa/ibl U HX coeJUHEHHSA
OOmiast xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucienus. CTpoeHue 1 pU3NYeCKue CBOICTBA MPOCTHIX BEIIECTB — rajJOreHoB. XMMHUECKHE CBONCTBA
Ha TpuMepe xyopa (B3auMOJEHCTBHE € MeTallylaMH, HEMeTajlaMH, IIelo4aMu). XJIOPOBOAOPOI.
ConsHasg KUCIOTAa, XUMHYECKHE CBOMCTBA, IIOJNIyyeHUe, npumeHeHue. JleiictBue xiopa u
XJIOPOBOZOPOJa Ha OpraHU3M 4eJIoBeKa. BakHelne XJI0puabl U UX HAXOKIEHHUE B IPUPOJE.
OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crerieHu okucieHus. CtpoeHue M (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEphI.
AnnoTtpornHbie MOIM(DHUKAIMKA KHUCIOPOJAa M Cepbl. XHUMHUYECKHE CBOMCTBa ceprl. CepoBOIOpO,
CTpoeHue, (uznueckue W XUMHUYECKHe CBOHCTBA. OKCHUIBI Cepbl KaK IMPEICTABUTENM KHUCIOTHBIX
okcuioB. CepHas KUCIIOTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBa (00IIMe KakK MpeACcTaBUTENs Kiacca
KUCIOT U cnenuduyeckne). XUMUYECKHE pPEaKLUH, JeKallie B OCHOBE MPOMBIIIICHHOTO CIIOco0a
MOJTydeHUs1 cepHOM KucioThl. [IpuMenenne cepHoi KucIoThl. COMU CEPHOW KHUCIOTHI, Ka4eCTBEHHAs
peakuus Ha cyibdar-uoH. Haxoxnenue cepsl U €€ coelMHEHHUH B MpUpoie. XUMHUECKOE 3arpsisHEHUe



OKpYXaloIlei cpeabl COeIUHEHUSIMU cepbl (KUCIOTHBIE MO, 3arps3HEHHE BO31yXa U BOJOEMOB),
CTIOCOOBI €ro MpeI0TBpPAIICHUS.
OO6miass xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCJICHUS. A30T, PAacCHpOCTpaHEHHE B MpHpPoOJE, (PU3MUECKHE W XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupone. AMMHak, ero (u3MyYecKue U XHUMUYECKHE CBOMCTBA, MOJydyEeHUE U
npumMeHenne. Conu aMMOHUSA, WX (U3NYECKHUE U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbl aMMOHHUA. A30THasl KUCJIOTa, e€ mojyuyeHue, (u3nueckrue U XMMHUECKHe CBOWCTBA
(oOure Kak MpPEJCTaBUTENs Kilacca KUCIOT M cnenuduueckue). Mcmonb3oBaHue HUTPATOB U COJNEH
aMMOHHSI B KauyeCTBE MHUHEPAJIbHBIX yI0OpeHHil. XMMHUYECKOE 3arpsi3HEHUE OKpYKAloIlel Cpelibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIC MOXKIHW, 3arps3HCHHE BO3[yXa, MOYBBI M BogoEéMOB). Docdop,
ajutoTporHple Moaudukanuu dochopa, pusndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
docdopHas kuciora, GU3MUECKHUE U XUMHUYECKHUE CBOMCTBA, MoiydeHue. Mcmonp3oBanue docdaro B
KayecTBe MUHEPAJIbHBIX YA00pEeHUH.
OO6mas xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHBIC
CTCMEHH OKUCJICHMs. YTIIEpOoJ, aJUIOTPONHbIE MOAU(DHUKAIMN, paCHpOCTpaHEHHUE B MPUPOJIE,
¢usznueckue U XUMUYeckue cBoicTBa. Ancopouus. Kpyrosopor yriepoga B mpupoje. OKcujbl
yraepoaa, ux (pusmveckre U XMMHYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBbI, MOJIyYCHUE U
pUMEHEHHEe. DKOJOTHYECKHE MTPOOJIeMEBI, CBSI3aHHBIC ¢ OKCUAOM yriepoaa (IV), runoresa rimodaisHOTO
NOTEIJICHHUST KIUMaTa, MapHUKOBBIM >(dekT. YronpHas kuciaora U e€ conu, ux (uU3M4ecKkue Hu
XMMHYECKHE CBOICTBa, IOJy4deHHEe W mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIICHHOCTH M CEJILCKOM XO3SHCTBE.
[lepBoHauanbHBIE MOHATHS 00 OPraHWYECKHX BEIIECTBaX KaK O COCAMHEHHUSX yrieponaa (MeTaH, STaH,
STWJICH, alleTUJIeH, 3TaHOJ, MNIULEPHH, YKCycHas KucioTa). [IpupoaHble MCTOYHUKH YTIIEBOJOPOIOB
(yroiab, mpuUpoIHBIM Ta3, He(QTh), NPOAYKTHI HX MepepadoTku (OEH3MH), UX POJIb B OBITY H
IpOMBINUIEHHOCTH. [ToHSATHE 0 OMONIOrMYecKr BaXKHBIX BEIECTBAX: KUPAX, OelKaxX, yrieBoJax — U UX
pOJIK B )KM3HU ueoBeka. MaTepuaabHOE €MHCTBO OPraHUUYECKUX U HEOPraHMYECKUX COCIMHEHUM.
Kpewmuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA, MOIyYeHHue U puMeHeHrne. CoeMHeHHs] KPeMHHUS
B npupoze. O0mue npeacrasiaeHuss 00 okcuae kpemuus (IV) u kpemuuenoit kucnore. CuiamMkaThl, UX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeiilne cTpouTeNnbHbIE MaTepHalibl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpobimeMbl 0€30MacHOr0 WCIMOIB30BAHUS CTPOUTEIBHBIX
MaTepHajoB B IOBCEHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:
U3yueHne 00pa3loB HEOPIraHUYECKUX BEIECTB, CBOMCTB COJITHOM KUCIOTHI, TPOBEACHNE KaUeCTBEHHBIX
peakuuMii Ha XJIOPUJA-MOHBI M HAOJMIOJEHHE MPU3HAKOB MX HPOTEKAaHHUS, ONBITHI, OTpaXkKarollue
¢u3nyeckue M XMMHUYECKHE CBOMCTBA TaJlOT€HOB M HUX COEIMHEHMH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), O3HAKOMJIEHHE ¢ 00pa3iamMu XJIOpu10B (TaJOTeHN I0B), O3HAKOMJIEHUE C 00pa3liaMu
ceppl U €€ COEIUHEHUSMHU (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEpUANIOB), HAOJIOJEHHE Ipolecca
oOyrauBaHusl caxapa Ioj JeHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KUCIIOTHI, U3YyUEHHE XMMHUYECKUX
CBOWCTB pPa30aBIEHHON CEpPHON KHCIOTHI, MPOBEJCHHE KAuyeCTBEHHOW peakiMM Ha CyiabpaT-HOH U
HaOJIIOZICHUE TpU3HaKa e€ MPOTEKaHUsl, 03HaKOMJIEHHE C (PU3NUECKHUMH CBOMCTBaMU a30Ta, pochopa u
UX COEJUHEHUH (BO3MOXKHO MCIOJB30BaHME BUAEOMATEPHUATOB), 0Opa3lamMu a30THBIX U (HOCHOpPHBIX
ya00peHuii, mnoiay4yeHue, coOupaHHe, pacllo3HaBaHWE W HU3y4YEHHE CBOMCTB aMMMaka, IPOBEJIEHUE
KaueCTBEHHBIX pEaKlMii Ha MOH aMMOHHUS U ¢ocharT-uoH U U3YYCHHE MPHU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICICTBHE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), M3y4YE€HHE MOJENIeH KpPUCTAJUIMYECKHX pPeIETOK anmasza, rpadurta, QyiiepeHa,
O03HAKOMJICHHE C TIPOLECCOM aJCOpOIUU PACTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM NPOTUBOra3a, Mojy4yeHue, CoOupaHue, pacrio3HaBaHUE U U3yueHHe CBOUCTB YIJIEKHCIOTO
ra3a, MpoBe/IeHNEe KAaueCTBEHHBIX peaKlMii Ha KapOOHAT M CHJIMKAT-MOHBI U M3y4Y€HHE MPU3HAKOB HX
NPOTEKaHMs,  O3HAKOMJIEHHE C  MPOAYKLUMEH  CHJIMKAaTHOW  MPOMBIIUICHHOCTH,  pelIeHHe
9KCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «BakHele HeMeTaulbl U UX COeTUHEHUSY.

MeTa/iibl M MX COeTMHEHHS



OO0miass XapakTepUCTHKa XHUMHUYECKHUX DJJEMEHTOB — METAJUIOB HAa OCHOBAHMM UX IIOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux 3neMeHToB [[. . MenneneeBa u crtpoenust atomoB. CtpoeHue
MeTauioB. Meramnyeckas CBsi3b U METaJUIMYECKass KpUCTAIUIMYECKash pelETKa. DIEKTPOXUMUYECKUM
psaA HampspkeHUH MeramoB. PuU3MYecKWe W XMMUYECKHE CBoicTBa MeTayuioB. OOmme crnocoOb
nosydyeHus: MetayyioB. [IoHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmnaBel (CTalib, YyTyH, JIOPATIOMUHUM, OpOH3a) M X MIPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.
[[{emounble Merauibl: MoJokeHue B llepuonnueckoir cucreMe XUMHYECKMX 3ieMeHToB /1.
U. MenpeneeBa, cTpoeHHE WX aTOMOB, HaXxOX/JeHue B npupoje. Ousznyeckue U XuMHUYECKUE CBOWCTBA
(na mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HaTpus U Kanmus. [IpuMeHeHue MIeTOYHBIX
METAJJIOB U UX COCMHEHUM.
[[{enoyHO3eMeNbHBIE METAJIBI MarHuii W KauplMil: nonoxeHue B llepuogmyeckoit cucreme
xumuueckux anemeHtoB /. W. MenpeneeBa, CTpoeHHME HMX aTOMOB, HAaxO0XJAEHUE B MPUPOJE.
Ou3nyeckue U XMMHUYECKHE CBOWCTBA MarHus U Kaiblus. BakHeillue coeinHeHUs Kanblus (OKCHI,
TUAPOKCH, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.
Amomunuii: nonoxenue B Ilepmoamueckoil cucreme xumumyeckux sineMeHtoB /. W. Menneneesa,
CTPOCHHME aToMa, HaXxOXJAeHHEe B mpupoae. Duznueckrue U XUMUYECKHE CBONCTBA AJTIOMUHHS.
AM@oTepHbIe CBONCTBA OKCHIA U THIPOKCH]IA ATIFOMHHHSL.
Kenezo: nonoxenue B [lepuoguueckoii cucreme xummueckux aemeHToB . 1. MenneneeBa, ctpoeHue
aToma, HaXOXJAeHHUE B npupoje. Puznueckue 1 XUMUYEeCKue CBOMCTBA kemne3a. OKCUIbl, THIPOKCUIBI U
conm xkene3a (I1) u sxenesa (I1I), ux cocra, cBOWCTBa U MOTyYECHHE.
Xumuueckuii IKCnepumMenm:
O3HAKOMJICHHE C OO0pa3llaMl METaUIOB W CIUIAaBOB, HMX (HU3MYECKUMH CBONCTBAMH, H3YUYCHHE
pe3ylbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSI OKCHA KaJIbIIMsI U HATpUsl ¢ BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB),
UCCJIEIOBAHME CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs >Keie3a B KHUCIopone (BO3MOKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIIU HAa MOHBI: MarHusl,
KaJIbIIMS, aIFOMUHUS, ITMHKa, kene3a (II) u sxenesa (III), menu (II), HabnroaeHNe W OMUCaHUE TTPOIIECCOB
OKpalllMBaHWs IUJJaMEHW HWOHAMHU HaTpus, Kalusd U KalblUsd (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEeI0OBaHNE aM(OTEPHBIX CBOWCTB TMAPOKCHIA aTFOMUHUS U THUIPOKCHU/IA ITMHKA,
pelieHne KCIEePUMEHTATBHBIX 3a/1a4 10 TeMe « BakHele MeTalliibl U UX COCTUHECHHS.

XuMus M OKpyKaouas cpeia
BemectBa 1 maTepuasibl B MOBCEIHEBHOW >KM3HU 4YelIOBEeKa. be3oracHoe MCIoNb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBast HOMOIIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.
XUMHYECKOe 3arps3HEHUE OKpY’KaoIiel cpeabl (TpenenbHas TOMYyCTUMasi KOHIIEHTPAIMS BEIIECTB,
nanee — [1/1K). Ponab XxuMuu B perieHU 3KOJIOTHIECKUX TPoOIeM.
Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Il. ITAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

I'paiknaHCcKo - NaTPHOTHYECKOE BOCIIUTAHHE:

— (¢opMHpOBaHHE IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HAaclle[NI0, MIOHUMAaHUS 3HAYEHUS XMUMHMUYECKON HAyKH B KH3HU COBPEMEHHOro OOIIEecTBa,
CMOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(OpMaIMel 0 nepeJoBbIX JOCTHKEHUSX U OTKPBITHIX MUPOBOU
Y OT€YECTBEHHOM XMMUH, 3aUHTEPECOBAaHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpolicTBEe MUpa 1 OOLIeCTBa;
— @opMHUPOBAaHKE NPEJCTABIECHNS O COLMAIBHBIX HOPMAxX UM MpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUN
B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTHM B OOIIECTBEHHO TIOJIE3HOM, Yy4yeOHO -
UCCIIEI0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX IEATECIBHOCTH;

— TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOM JESATeNbHOCTH TIPU BBINOJIHEHWU YYEOHBIX,
MIO3HABATENBHBIX 337a4, BBIIOJHEHUHM XHMHUYECKHUX 3KCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX INPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHUMAaHUIO U B3aMMOIIOMOIIIM B MPOIIecce 3TON YUeOHOM 1eTeIbHOCTH;

— TOTOBHOCTH OLICHMBATb CBOE IIOBEICHUE U MOCTYIKUA CBOMX TOBAPUIIEH C IMO3ULUU HPABCTBEHHBIX



Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI OCTYIIKOB.

JcTeTHYecKoe BOCIIUTAHUE:

— MpeAcTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPHUPOAbI, B3aUMOCBS3SIX YelIOBEKa C
MIPUPOAHON CPENO, O POJIU XUMHUH B TIO3ZHAHUU ITUX 3aKOHOMEPHOCTEN;

— [I03HAaBaTeJIbHBIX MOTUBOB, HAMIPABJICHHBIX Ha MOJIyY€HNE HOBBIX 3HAHUHN MO0 XUMHH, HEOOXOAUMBIX
TUTsE 0OBbSICHEHU ST HAOJIOJTAEMBIX MPOIIECCOB U SIBJICHHIA.

duznyeckoe BocnuTaHue, GOpMHPOBAHME KYJIbTYPbI 30POBbSI M  3MOIHOHAJIBHOIO
Os1aromosy4usi:

— OCO3HAHMS LIECHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3JI0pPOBBI 00pa3 KU3HU, OCO3HAHUS TOCICACTBUNA W HEMPUATHS BPEIHBIX MPHUBBIYCK (YMOTpeOICHUs
QJIKOTOJIsl, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJeHUSI TMpaBuil OE30MacHOCTH IpHU
oOpalleHny ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU

TpyaoBoe BocliMTaHue:

— HWHTepeca K MPaKTHYECKOMY M3yUeHUIO MPOQECCHii U TpyIa pa3- JIMYHOTO POJa, YBAKCHHUE K TPYAY
U pe3yJbTaTaM TPYAOBOMU JESITEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUN 11O
XUMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYAJTILHONW TPACKTOPUM MPOJOHKEHHS OOpa3oBaHMs C YUYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

—  ycmemHoW mpo(ecCHOHATBLHOW JEATSIILHOCTH W Pa3BUTHS HEOOXOJWMBIX YMEHWW; TOTOBHOCTH
aJlanTUPOBaThCs B MpodeccuoHalbHOM cpesie

IKO0JIOTHYECKOe BOCIIUTAHUE:

—  DKOJIOTHYECKH IeJIeCO00Pa3HOr0 OTHOIICHHSI K MPHUPOJIE KaK UCTOYHUKY KM3HU Ha 3eMiie, OCHOBE
e€ cylIiecTBOBaHUs, TIOHUMa-HUS IIEHHOCTH 3JI0POBOTO M 0OE30MMacHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHONIIEHHUSI K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHMYECKOMY 30POBBIO, OCO3HAHMS I[EHHOCTH
coOrofcHMsI TpaBuil 0E30MacHOrO IMOBEICHHS NMPU PabOTe C BEMIECTBAMHU, a TAKKE B CHUTYAIHSX,
YIpOKarOUIUX 340POBBIO U KU3HU JIIOJIEH;

— CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMmble MPU HM3YUYCHUM XUMHH, IS PEIICHHS 3a/ad,
CBSI3aHHBIX C OKpYXKaroled Mpu- pOAHOM Cpeoil, MOBBILIECHUS YPOBHS 3KOJIOTMYECKON KYJIbTYpHI,
OCO3HAHUs TIO0OATBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM M MyTeH WX PEIICHHS IOCPEICTBOM
METO/I0B XUMUU;

—  DKOJIOTMYECKOTO  MBINIJIEHUSI, yMEHHUS  PYKOBOJCTBOBAThCS MM B  TTO3HABATEIILHOM,
KOMMYHUKATUBHON M COLIMAJIBHOM ITPaKTHUKE.

[leHHOCTH HAYYHOT'O MO3HAHMSA!

—  MHMPOBO33PEHYECKUX MPEICTaBICHUNM O BEIIECTBE M XWMHUYECKOM pEeaklHUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONIUX OCHOBY JIJISl TOHUMAHUS CYITHOCTA HAYyYHOU
KapTHUHBI MUPAa;

— TIO3HABaTENbHOM, WH(GOPMAIIMOHHOW W YHUTATEIbCKONW KYJIbTYpbl, B TOM YHKCIIE HaBBIKOB
CaMOCTOSITENIHOM paboThl ¢ y4YeOHBIMM TEKCTaMH, CHPABOYHOW JHUTEPaTypod, JOCTYIHBIMHU
TEXHUYECKUMH CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— UWHTepeca K OOy4YeHUI0 W TIO3HAHHIO, JIF0O03HATENBHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOW M HCCIEAOBATEIbCKOW JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPaBIEHHOCTH U YPOBHSI OOYUYCHUSI B TaTbHEHUIIIEM.

METAINPEAMETHBIE PE3YJIbTATHBI

YHuBepcaibHbIe IO3HABATEIbHbIE AeCTBUA
1) 6a3zoeble nozuueckue oeiicmeus:
® yMEHHE HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBINUICHUS MPU OCBOCHUHM 3HAHUN: PaCKpPHIBATh
CMBICJT XUMUYECKUX TOHATUN (BBIACNATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
IPYTHUMH TOHSITHSIMH), HCIONB30BATh MOHATHS ISl OOBSC-HEHUS OTACNBHBIX (AKTOB W SBICHUM;
BBIOMPATh OCHOBAHUS U KPUTEPHUH I KJIACCU(DUKAITMYA XUMUUECKUX BEIIECTB U XUMHUECKUX PEAKITUN;
yCTaHABIUBATh MPUYMHHO - CJIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMU HU3YUYEHHS; CTPOUTH JIOTUYECKUE
paccykeHus (MHAYKTUBHBIE, TeAyKTUBHbIE, 10 aHAJIOTUN); I€JaTh BHIBOABI M 3aKIIOYECHMUS,;
e yMEHHE TPUMEHATh B TPOIECCe TO3HAHHWS TOHATHS (TPEIMETHBIE W METalpeaMETHBIC),



CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XHMHUH, HpeoOpa3oBbIBaTh IIUPOKO
IPUMEHSEMbIE B XMMHMHM MOJIEIbHBIE IPEACTABICHUS — XUMHUYECKHM 3HAK (CUMBOJI D3JIEMEHTA),
XuMHu4deckast opMmyia U ypaBHEHHE XMMHUYECKON peakuu — IMpH PEIICHUH Y4eOHO- MO3HABATEIbHBIX
3a/1a4; ¢ YYETOM 3TUX MOJEJIBHBIX IPEJICTaBICHUN BBIBISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U XUMHUUECKHUX PEaKIIHii;

® BBIABIATH OO0IIKME 3aKOHOMEPHOCTH, NPUYUHHO - CIEACTBEHHBIE CBSA3M U MPOTUBOPEYHS B
M3y4aeMbIX IpoIeccax U SBJICHUSX; Mpeaaaratb KpUTEpUU Jid BbBISBICHHUS 3TUX 3aKOHOMEPHOCTEH U
NPOTHBOPEUHIA; CAMOCTOSITEIFHO BBIOMPATh CIIOCO0 pemieHus yueOHoM 3a1a4n (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEILICHUS, BBIOMpATh HambOojee MOAXOIAUIMI C Yy4ETOM CaMOCTOSATEIbHO BBIIECICHHBIX
KpUTEPUEB);

2) 0Oazoeble ucciedosamebCcKue 0Cucmeus:

® yMEHHUE HUCIOJb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUSA, a TAKXKE B
Ka4ecTBE OCHOBBI Ui (POPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHU;

e npuoOpeTeHHe OmnbiTa MO0 IJIAHUPOBAHUIO, OPraHM3allMM U [POBEICHUI0 YYCHHUYECKUX
HKCIEPUMEHTOB: yMEHHE HaOJII0JaTh 3a XOJIOM IIPOLEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro
pe3ynbrat, (opMmynupoBarb OOOOLIEHHS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEJOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

3) paboma c ungpopmayueii:

®  yMeHHuE BBIOMpATh, AHATU3UPOBATH U MHTEPIPETUPOBATH UH(DOPMALIMIO PA3IMUHBIX BUAOB U (hopm
IPEJICTaBICHHUS, [T0JIy4aeMYI0 U3 Pa3HbIX UICTOYHUKOB (HAy4HO - MOMYJIsIpHAs JUTEpaTypa XUMUYECKOTO
coJlepKaHusl, CIIpaBOYHbIE TOCOOUs, pecypchl HTepHeTa); KpUTHUECKH OLEHUBATh TPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

® yMEHHE TNPUMEHSTH pPa3MYHbIE METOJbl M 3aIpPOCHl MPH TMOHCKE W 0TOOpe HHpoOpMamuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJIHEHHsS Y4YeOHBIX W MO3HABATENIbHBIX 3a/lady
ONpeAeNéHHOr0 THUMA; NPUOOpETEeHHE OMmbiTa B O00JIACTH HCIOJIb30BaHUA HH(POPMALMOHHO -
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJAJEHUE KYyJIbTypOil AaKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHUCTEM; CAMOCTOSITEILHO BBIOMPATh ONTUMAaIbHYIO (hOpPMY NpeacTaBiIeHUs HHPOpMaLUK U
WITIOCTPUPOBATh peEIIaeMble 33aJaud He- CIOKHBIMU CXEMaMH, JAuarpaMMaMmiu, ApyruMu (opmamu
rpaguKi U UX KOMOUHAIUSIMU,

®  yMEHHE UCIOJb30BaTh U AaHAIN3UPOBATH B IIpoLiecce YUeOHOU U UCCIIEeI0BATENIbCKON e TEIbHOCTH
UHPOPMALIMIO O BJIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siiCTBa M TPAaHCIOPTa Ha COCTOSIHME
OKPYXaroIel TPUPOIHON CPEIbI;

YHuBepcanbHble KOMMYHUKATHBHbIC JCHCTBUS

1) ob6wenue:

e  yMEHHE 3a/1aBaTh BOINPOCHI (B X0/€ AUAJIOTa W/UIU JTUCKYCCHH) MO CYIIECTBY 00CYX/1aeMOI TEMBI,
(GbopMyIMpOBaTH CBOU MPEATIOKEHUS OTHOCUTENBHO BBIMOJIHEHUS NPEI0kKEHHON 3a1auu;

® [IpUOOpETeHHE OMbITa MPE3CHTAIMM PE3yJIbTAaTOB BBINOJHEHUS XHMHYECKOTO SKCIIEPUMEHTa
(;1TabopaTOpHOrO OMbITa, JIAOOPATOPHOH pabOTHI IO HCCIEIOBAaHMIO CBOWCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

2) coemecmHas 0essmMebHOCHb:

®  3aUHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMH I103HABATEIBHOM M MCCIEA0BATEIbCKOM
NEeSTeNIbHOCTH TPU PEHIeHUH BO3HUKAIOIIUMX TNpobjieM Ha OcHOBe Yyuéra OOLIMX HMHTEPECOB U
COIJIACOBAHUS MO3UIMKA (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIe IITYPMBD», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KPUTEPUEB M0 OIIEHKE Ka4ecTBa BBIOJHEHHOW paboThl U 1Ip.);
YHuBepcanbHbIe peryJsTHBHbBIC 1eHCTBHSA

1) camoopeanuzayusn:

® yMEHHE CaMOCTOSTEIbHO OMNpPENesTh LEIN JIeATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJHMPOBATh U NMPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BBIOMpaATh Haubojee
3¢ exTUBHBIEC CITOCOOBI PEIICHNs YUeOHBIX U MMO3HABATEIIBHBIX 33]1a4, CAMOCTOSTEIIEHO COCTABIIATh WUITH
KOPPEKTUPOBATh NPEIOKEHHBIN aJITOPUTM JIE€HCTBUIN NPHU BBIIIOJHEHUU 33aJaHUI C YUETOM MOTYUYEHUS
HOBBIX 3HAHHUH 00 U3yUyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIMSIX;



® COCTaBNSATH TIUIAaH JCHCTBUM (IIaH peanu3alid HAMEYEHHOTO  aJTOpUTMa  PEILICHUS),
KOPPEKTUPOBATh MPEAJIOKEHHBIA AITOPUTM C YYETOM TOJTYUYEHHUS HOBBIX OMOJOTHYECKHX 3HAHUK 00
M3y4aeMOM OMOJIOTHYECKOM 0OBEKTE;

e  5ienath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) camokonmpo:

OILICHHWBATh COOTBETCTBHUE MOTYUYESHHOTO Pe3yJIbTaTa 3asBJICHHON 1SN,

YMEHHE HUCII0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIOBUH 3aJIaHUI

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH,

JaBaTh aJICKBAaTHYIO OIICHKY CUTYyAIlMH U TpeJjiaraTh MiaH e€ N3MCHCHHS,

VYUTHIBATh KOHTEKCT M TPEIABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEHICHHUH
y4eOHOM XMMHUYECKOH 3a7auu, alaliTHPOBATh PEIICHUE K MEHSIFOIIIMMCS 00CTOSTEIILCTBAM;

e  OOBSICHATH NMPHUYUHBI JOCTHIKCHUS (HEIOCTIKEHHS) PE3yJIbTaTOB JCATEIBLHOCTH, ABaTh OICHKY
NpUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B MTPOU3OIIEIICH CUTYyalHUH;

®  BHOCUTH KOPPEKTHUBHI B JACATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHHUBILUXCS CUTYaIH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;

®  OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICJIA U YCIOBHSIM.

2) IMOYUUOHANLHBLI UHMENIEKM:

®  pasnuyYaTrh, HA3bIBATh U YIPABISATH COOCTBEHHBIMU IMOLIUAMHU U IMOLUSIMU APYTUX;

®  BBIABIATH U QHAJIM3UPOBATH MPUYUHBI SMOIIHIA;

®  CTaBUTH ceOs HA MECTO JPYroro 4eloBeKa, IOHUMAaTh MOTHUBBI M1 HAMEPEHHUS IPYTroro;
PETYIHPOBATH CIIOCO0 BBIPAKCHHUS SMOIHH.

3) npunamue ceba u opyzux:

OCO3HAHHO OTHOCHUTBHCA K JPYrOMY YE€JIOBEKY, €r0 MHEHHIO;

pHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE K€ MPaBo JAPYroro;

OTKPBITOCTb Ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOI YHUBEPCAIbHBIX yUEOHBIX PEryJSTHBHBIX JEUCTBUN, KOTOpas oOecreuynuBaeT
(dbopMUPOBaHNE CMBICIOBBIX YCTAaHOBOK JMYHOCTH (BHYTPEHHSIS MO3UIUS JTUYHOCTH), W KUIHEHHBIX
HABBIKOB JINYHOCTH (YIIPABIICHUSI COOOM, CAMOTUCITUTUIMHEI, YCTOWIHBOTO TTOBEICHHUS ).

IMPEAMETHBIE PE3YJIBTATbBI

K xoHny o0y4yeHusi B BOCbMOM KJiacce 00y4arouuiicss Hay4uTCs:
o packKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKHX T[IOHSITHMM: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JI€MEHT, MPOCTOE BEIIECTBO, CIO0XKHOE BEIIECTBO, CMECh (OIHOPOJHAsI U
HEOJIHOPOJIHAsI), BaJICHTHOCTb, OTHOCHUTEJbHasi aTOMHasi W MOJIEKyJIsIpHasl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJsI XMMHYECKOI'O 3Jie-
MEHTAa B CO€JIMHEHHH, MOJSIPHBIH O0O0BEM, OKCHI, KHCIOTAa, OCHOBAaHWE, COJIb,
AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHMCIJICHUS, XUMHUYECKasl peakusi, KJlacCu(pUKaIius
peakuuii: peakiiuu CO€IUHEHUs, pEaKIINU Pa3JI0KEHUs, PEaKIIUU 3aMEIEHUs], pEeaKIIun
oOMeHa, PK30- U SHAOTEPMHUUYECKHE PEAKIMU; TEeIJIOBOH 3(PpeKT peaknuu; siIpo aTroma,
SJIEKTPOHHBIM CJIOW aTtoMa, aToMHasi opOuTanb, paJuyc aToMa, XHUMHYEcCKas CBs3b,
OoJIsIpHasi M HETIOJsIpHasi KOBaJIEHTHAasl CBsI3b, MOHHAsI CBSI3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAasi KOHIIEHTPAIUs) B pacTBOPE;
. WLTIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XMMMUYECKHUX IMOHATHUM U NPUMEHSITH 3THU
MOHSITUS IPU ONMHCAaHNUM BEIIECTBU UX MPEBpaIEHUI;
o UCHOJIb30BaTh XUMHWYECKYIO CHUMBOJIMKY JISI COCTaBJI€HUsI (POpMYyJ BEUIECTB U
YPAaBHEHUUN XUMHUYECKUX PEAKIIUMI;
o OMpeneasiTh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAUHEHUSIX; CTEICHb
OKHCJIGHUSI DJIEMEHTOB B OHWHApHBIX COECAUHEHUSX; MOPUHAIICIKHOCTh BEIIECTB K
onpenenéHHOMY KJacCcy CoequHeHUM mno dopmMmynaMm; BHJ XUMHUYECKOM CBSI3U




(koBaJIeHTHAasI 1 NOHHAs1) B HECOPTaHUYECKUX COCAUHCHU X ;

. packpbiBaTth cMmbica llepuoanueckoro 3akona J[. 1. MennaeneeBa: 1€eMOHCTPUPOBATh
MOHMMaHUE TEPHUOIUYECKON 3aBHUCHUMOCTH CBOWCTB XHUMHUYECKHX DJIEMEHTOB OT UX
nojoxkeHuss B llepumommueckoil cuUcTeMe; 3aKOHOB COXPaHEHUS MAcCChl BEIIECTB,
IMOCTOSTHCTBA COCTaBa, aTOMHO - MOJICKYJISIPHOTO YY€HUs, 3aKOHa ABOraJipo; OIMChIBaTh U
XapakTepu3oBaTh Tadbnn4uHy0 Gopmy [leprmoanyeckol CUCTEMbl XUMHYECKUX DJICMEHTOB:
pasnuyaTh MNOHATHS «TJaBHas noarpynmna (A- rpynma)» u «nobounas mnoarpynna (b-
rpynmna)», Majible U OOJBIIIME NEePHUOJIbI; COOTHOCUTH O0O3HAUYEHUSI, KOTOPHIC UMEIOTCS B
taonuie «llepmonmyueckass cucremMa XUMHUYECKHX dje- MeHToB [J[. M. MennaeneeBa» c
YHCJIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHUUYECKHX DJIEMEHTOB (COCTaB U
3apsi siapa, o0lee YMCIIO JICKTPOHOB U PacCHpeeIICHUE UX MO IJICKTPOHHBIM CJIOSIM);

° KJIacCupUIUPOBaTh XHUMHYCCKHE DJIEMEHTBI; HCEOPraHHYECKHUE  BEIIeCTBa;
XUMHUYECKHE peaknuu (IO YHCIIy M COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeruioBomy 3 dexTy);

° XapakTepu3oBaTh (OIMUCHBIBaTh) OOMIME XHMHYCCKHE CBOW- CTBa BCIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEP K/Iasi OIMMMCAHUE IIPUME- PaMHU MOJICKYJISIPHBIX YPaBHECHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

L4 IIPOrHO3HUPOBATH CBOMCTBa BCIIICCTB B 3aBHMCHMOCTH OT HMX Ka4UCCTBCHHOI'O COCTaBa,
BO3MOXKHOCTH IIPOTCKAHUA XUMHUYCCKHUX IIPC- BpaIlIeHI/Ifl B Pa3JIMYHBIX YCIIOBHUAX,
L4 BBIYHUCIIATHG OTHOCHUTCIIbHYIO MOJICKYJISIPDHYIO 1 MOJIAPHYOMACChl BEIICCTB, MaCCOBYIO

JIOJII0 XUMHUYECKOTO 3JIeMeHTa mo (Gop- MyJie COSAUHEHHS; MAaCCOBYIO JOJIIO BEIIECTBa B
pacTBOpe; NPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOU PEaKIUU;

. NPUMEHSATH OCHOBHBIE OIl€pallui MBICIMTEIbHON AE€ATEJIbHOCTH — aHaJu3 U CHUHTES,
CpaBHEHME, OOOOIlIEHHE, CHCTeMaTHU3aluIo, KIacCU(UKAIMIO, BBISIBJIEHHE INPUYUHHO -
CIEJCTBEHHBIX CBsI3€M — [JIs1 W3y4YE€HHUs CBOMCTB BEIIECTB U XUMHUYECKHUX PpEaKIUi;
€CTECTBEHHO-HAay4YHbI€ METOJIbl II0O3HAHUsI — HaOJII0JIEHHE, U3MEpPEHHE, MOJEIMPOBaHUE,
AKCHEPUMEHT (peaJibHbIA Y MBICJIEHHBIN);

o cjenoBaTh IMpaBWaM I[IOJIb30BAHUS XMMHUUYECKOM MOCyJaoM W J1adopaTOpPHBIM

o0opyaoBaHMEM, a TakXXe IpaBUjaM OOpaIlleHUs C BEIeCTBAMH B COOTBETCTBHUH C
WHCTPYKLHUSIMH II0 BBIIIOJHEHHUIO JIJAOOPATOPHBIX XUMUYECKHUX OIIBITOB MO IOJYYEHHUIO U
COOMpaHMIO ra3000pa3HbBIX BEMIECTB (BOJIOPO/Ia U KUCIOPOa), IPUTOTOBJIEHHUIO PAaCTBOPOB
C ONpenesIEHHON MAaCcCOBOM J0JIEH PaCTBOPEHHOTO BEIIE-CTBA; IUIAHUPOBATH U MPOBOJAUTH
XUMHYECKHE DKCHEPUMEHTHI II0 PAaCIO3HABAaHUIO PACTBOPOB IIEJIOYEM U KHUCIOT C
MOMOILIBIO UHAUKTOPOB (JIakMycC, (peHopTaenH, METUIIOPAHXK U Jp.) .

K xoHny o0y4yeHusi BINYCKHUK HAYYHTCS:

® pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHUM: XUMHYECKHIH BJIEMEHT, aTOM,
MOJIEKyJia, HOH, KAaTHOH, aHUOH, [IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHCIICHUsI, XUMHYECKasl peakKlns, XUMHYECKas
CBSI3b, TEIUIOBOM J3d(deKT peakuuu, MOJb, MOJSIpHBIL 00BEM, pac- TBOD;
AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJICKTPOJIUTHUECKAsA AUCCOLUALIHUSI, PEAKIIUH HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMbIE MW HeoOpaTHUMBbIE
peaknuu, OKHUCJIUTEIBHO - BOCCTAaHOBUTEIBHBIE  pEaKLUH, OKUCJIUTEIND,
BOCCTAHOBHUTEJIb, OKHCJIEHHME U BOCCTAHOBJIEHHE, aJUIOTPOINus, aM@OTEpPHOCTb,
XUMHUYECKasi CBsI3b (KOBaJICHTHAasl, WOHHAasl, MeETaJJIMYecKas), KpUCTaJIJInyecKas
peumérka, KOppo3usi METAJLIOB, CIJIaBbl; CKOPOCTh XMMUYECKON peakluu, MpeaeIbHO
nonyctumass koHueHTtpauus (ITJIK) BemiecTBa; MWLTIOCTpUPOBATH  B3aWMOCBSI3b
OCHOBHBIX XHUMHYECKHUX MOHSATHHA (CM . 11 . 1) U PUMEHSITh 3TH IOHSTHS IIPU OMKUCAHHUU
BEILIECTBU UX IIPEBPALLCHUN;

® 1CIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUS (QOpMyJl BEIIECTB U
YPAaBHEHUUN XUMHWYECKUX PEAKIIUMI;



e ONpenensTh BaJICHTHOCTh €W CTEIMEHb OKHUCJIICHUS XHUMHYECKUX DJJIEMCHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa; IMPUHAJIICKHOCTh BEIIECTB K OTIPEACIEHHOMY KJIacCy
coeaquHeHU 1o dopmyiaaM; BHJ XHUMHYECKOM CBs3U (KOBaJICHTHasl, HWOHHAas,
METaJUIMYECKasi) B HEOPraHUYCCKHUX COCIWHCHUSX; 3aps)i HOHA I10 XHUMHYECCKOU
¢dopmyIie; xapakTep cpelibl B BOJAHBIX pacTBOpaxX HEOPraHUYECKHUX COCIAMHEHUH, THUII
KPUCTAJUIMNYECKON PEIIETKM KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMmbica [lepnoanueckoro 3akona /I, 1. MenaeneeBa u I€EMOHCTPUPOBATH
€ro IOHMMAaHHWE: OMHChIBAaTh M XapaKTepu3oBaTh TadbnumuHyro ¢opmy I[lepuoanueckoit
CHUCTEeMBbl XHWMHYECKHX OJJIEMEHTOB: pa3jiuyaTh IIOHSATHS «TJaBHasi mnoarpynmna (A-
rpyrtia)» u «nodbouynas noarpymma (b- rpynna)y, Majbsie 1 OOJIbIINE TEPHUOIHI;

® COOTHOCUTH OOO3HAYCHMs, KOTOpbIE HMEIOTCSI B NEPUOJUYECKON Tadiuie, ¢
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB M
3apsia ssapa, oOIIee YUCIIO 3JICKTPOHOB U pacHpeielICHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

e OOBSICHATH OOIlMEe 3aKOHOMEPHOCTHU B M3MEHCHHUU CBOMWCTB JJIEMEHTOB M UX
COCIMHCHUN B IIpeaeiax MaJbIX IIEPUOJOB U TIIABHBIX IOJ- TPYHIT C YIYETOM CTPOCHUS UX
aTOMOB;

e kiaccupUIUPOBATH XHUMHYECKHE  DJIEMEHTBhI; HEOpPraHW4YeCKHUE  BEIleCTBa;
XUMHYCCKHE peaknuu (MO YUCIIy U COCTaBy y4YacCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TernyioBoMy 3 (PeKTy, MO U3MEHEHUIO CTENCHEN OKUCIIEHUSI XUMHUYECKUX JIEMEHTOB);

e XapakTepHu30BaTh (OIMHCHIBATH) OOIUE U creuupUuIecKre XHUMHYECKHE CBOMCTBa
OPOCTHIX M CJIOKHBIX BEMISCTB, MOJATBEPKIasi OIIUCAaHUE IIPUMEPAMU MOJICKYIISIPHBIX
U MOHHBIX YPAaBHEHHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIINi;

® COCTaBJSITh YPABHEHUS DIEKTPOJIUTHYECKOM IAMCCOMAIMM KHCJIOT, IIeJIoueld u
COJICH; TIOJIHBIE M COKpAlIEHHbIC yPaBHEHHUS pe- aKIIUPi MOHHOIro OoOMeEHa; ypaBHEHUS
peaknuii, MOATBEPIKIAIOIINX CYIIIECTBOBAHMUE ITC€HETUYECKON CBSI3M MEX]y BellecTBaMU
Pa3sIUYHBIX KJIACCOB;

® pacKphIBaTh CYMNIHOCTh OKHCJIHUTEIHLHO - BOCCTAHOBHUTEIILHBIX PEAKIIMN MOCPESICTBOM
COCTaBJICHUS DJICKTPOHHOT'O OaylaHca dTHUX PEaKIIHii;

® MIPOTHO3WPOBATH CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
OPOTEKAHUsT XHUMWYECKUX MPEBpaIllEeHUH B Ppa3IUYHBIX YCJIOBHUSAX; BBIUYUCIISTH
OTHOCHUTECIIFHYIO MOJICKYJISIDHYIO H MOJISPHYIO MAacChl BEMIECTB, MAaCCOBYIO JOJIFO
XUMHYECKOTO »JeMeHTa 1o ¢(op- MyJie COEIMHEHHS; MAacCOBYIO JIOJIIO BeIllecTBa B
pacTBoOpe; MPOBOJIUTH PACUYETHI IT0 YPABHCHHUIO XUMHYCCKON PEaKITUH;

e cleoBaTh IIpaBWJIaM TMOJB30BAaHUS XHUMHYSCKOW TIIOCyZoW U J1a0OopaTOpPHBIM
o0opyZioBaHMEM, a TakK)Xe MOpaBUJaM OOpallleHusl C BEIISCTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMH T10 BBIMTOJTHCHHUIO JIA0OPATOPHBIX XUMHUYCCKHUX OITBITOB IO TIOJTYYCHHUIO U
coOMpaHHUIO Ta3000pa3HbBIX BEIISCTB (aAMMHAaKa U YTIIEKHUCIIOrO ras3a);

¢ OPOBOAUTH pPEaKIHH, T[MOATBEPKIAIONINE KAYEeCTBEHHBIM CO- CTaB pPa3JIMYHBIX
BCIIIECTB: pPACIIO3HABATh OIBITHBIM NOYTEM XJIOpHJI- OpoMUI-, HOAUA-, KapOoHaT-,
dochar-, cunukar-, cynbdar-, TUAPOKCHUJ - HOHBI, KaTHOHBI aMMOHHS W HOHBI
W3y4dEeHHBIX METAJUIOB, IPHUCYTCTBYIOIIIME B BOJHBIX pacTBOpax HEOPTaHUICCKUX
BEIIIECTB;

¢ TIPUMCHIATH OCHOBHBIC OIICpalinnu MBICIIMTEIbHOM JESTEIbHOCTH — aHaJIWU3 U CHHTC3,
CPaBHCHUC, O606III€HI/Ie, CUCTCMATHU3alINIO, BBIABICHHUC IIPUYHUHHO - CICIACTBCHHBIX
CBs3eil E— I HN3Yy4YCHUS CBOICTB BCIICCTB u XUMHYCCKHUX peaKLIPIﬁ;

€CTECTBEHHO-HAyYHbIE METOAbI MMO3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOJACIUPOBaHHE,
AKCTIEPUMEHT (peaIbHbIA U MBICIICHHBIN ).



I1l. TEMATUYECKOE IINTAHUPOBAHUE

8 kuacce
Ne | Tema, pa3geJ Kypca KouunyecTB BocnurareJbHbI KOMIIOHEHT
n/ 0 4acoB
n
1. | Pa3gea 1. [IepBonavajibHbIe 20 ®opMUpPOBaHUE LEHHOCTHOTO OTHOIIEHUS
XHMHYeCcKHe NOHATHS K OTEYECTBEHHOMY KyJIbTYPHOMY,
1.1. Xumusa — BakHast 001aCTh 5 HCTOPUYECKOMY W HAayYHOMY HaCJEAHIO,
€CTECTBO3HAHUA U IPAKTUUECKOMN NOHMMAHUS 3HAYEHUS] XMMHUYECKONH HayKH
JEeSATEIbHOCTH YEJI0OBEKA B OJKM3HM COBPEMEHHOro  OOIIecTBa,
1.2.BemiecTBa 1 XUMUYECKHE PEAKIIUU 15 CHOCOOHOCTH  BNAJETh  JTOCTOBEPHOM
nH(popMaliel 0 MepeloBbIX JOCTUKEHUSIX
U OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOM
XUMHUH, 3aUHTEPECOBAHHOCTU B HAYYHBIX
3HaHUAX 00 YCTpOICTBE MHpa 1 00IIECTBA;
2. | Pa3gen 2. Baxkneiimue dopMupoBaHue MUPOBO33PEHUYECKUX
NPeJCTABUTEIH HEOPTAHMYEeCKUX 30 MIPEACTABJICHUI O BEILIECTBE U XUMUUYECKON
BeLeCTB peaxuuu, COOTBETCTBYIOILIUX
2.1.Bo3ayx. Kucnopoa. [Tousitue 06 6 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OKCHJax COCTAaBJISIIOLUX OCHOBY JUISl NOHUMAaHMS
2.2.Bonopoa.Ilonsitue o kuciorax u 8 CYyIIHOCTM HAay4YHOM KapTHHBI MHpa,
COJISIX [IpeICTaBICHUM 00 OCHOBHBIX
2.3.Bona. PactBopsl. [Tonstue 06 5 3aKOHOMEPHOCTSX  Pa3BUTHS  IPHUPOJBI,
OCHOBAHUSX B3aMMOCBA35IX 4YEJOBEKa C MPUPOIHOU
2.4.OCHOBHBIE KJIACCHI HEOPTraHUYECKHUX 11 Cpenoi, O poJIM XMMUU B MO3HAHUU 3THUX
COCIMHEHU I 3aKOHOMEPHOCTEN
3. Pazpnen 3. [lepuoanyeckuii 3aKoH u 15 Bocnuranue 1eHHOCTHOIO OTHOIISCHUS K
Ilepuoanueckasi cucrema OTEYECTBEHHOMY KyJIbTYPHOMY,
xuMu4ecknx djiemenTos /. U. UCTOPUYECKOMY M HAy4YHOMY HACJEIHIO,
MenneneeBa. CTpoeHue aTOMOB. MOHMMAaHUS 3HAYEHUS] XUMHUYECKONH HayKH
Xumuyeckasi cBsi3b. OKHCIANTEIBHO- B OKM3HM COBPEMEHHOTO  OOIECTBa,
BOCCTAHOBHTE/IbHbIEC PeaAKIMHU CHOCOOHOCTM  BJiaJeTh  JOCTOBEPHOI
3.1.Ilepuonnyecknii 3aK0H U uHpopManueil o NepeioBbIX JOCTHKEHUIX
[Iepnonnueckas cucrema 7 U OTKPBITUSAX MHPOBOM M OTEYECTBEHHOMU
XUMHYECKHX 35emeHToB /1. 1. XUMHUH, 3aUHTEPECOBAHHOCTH B HAYUYHBIX
Menneneea. CTpoeHne aTomMa 3HaHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;
3.2.Xumnueckas cBsi3b. OKMCIUTEIBHO- MHUPOBO33PEHUYECKUX  MPEJICTaBICHUH O
BOCCTaHOBUTEJIbHBIE PEAKIINH 8 BEUIECTBE M  XMMMYECKON  peakiud,
COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINX
OCHOBY Ul TIOHUMaHUS  CYIIHOCTH
Hay4YHOW KapTHHBI MUpa, NMPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NPUPOJBI, B3aUMOCBSI3AX UEIOBEKa C
MIPUPOJHOM Cpeloi, O pOJIM XUMUU B
MO3HAHUM 3TUX 3aKOHOMEPHOCTEH.
4. | IloBTOpeHHe M 00001IEHHE 3
5. Bcero 68




9 kjaacc

Ne | Tema, pa3ges Kypca Koanuects BocnurareJbHbIN KOMIIOHEHT

n/ 0 4acoB

n

1. | Pa3gex 1. BemecTBO M XMMH4YeCKHE 17 dopMupoBanue MHPOBO33PEHUECKHUX
peakunu MPEJCTABICHUI O BEIIECTBE U XUMUYECKOMN
1.1.TToBTOpEeHue 1 yriayodieHne 3HaHUH 5 peaKIuH, COOTBETCTBYIOIIHNX

OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
1.2.0cHOBHBIE 3aKOHOMEPHOCTH COCTaBIISIFOLUX OCHOBY JUISl TOHUMAaHHS
XUMHYECKUX PEAKIUI 4 CYUIHOCTM HAy4YHOW KApTUHBI  MHpA,
1.3.DnekTponuTryeckasi IUCCOLUALUS. MpeICTaBICHHI 00 OCHOBHBIX
XUMHUYECKUE PEeaKIMH B pacTBOpax 8 3aKOHOMEPHOCTSIX ~ Pa3BUTHUS  MPHUPOJIBI,
B3aMMOCBSA3SX 4YENOBEKa C MPUPOJIHOI
CpeIIoil, 0 pOJIM XMMHH B TO3HAHUHU ITUX
3aKOHOMEPHOCTEH; MO3HABATENIbHBIX
MOTHBOB, HANpPaBICHHBIX Ha TOJTYYCHHE
HOBBIX 3HAHUU MO XUMHH, HEOOXOIUMBIX
JUTSt 00BACHEHHS HaO0JII0JaeMBIX
MIPOLIECCOB U SIBJICHUM;
MO3HABATENBHOW, WHGOPMAIIMOHHOH U
YUTATEJIbCKOM KYyJNbTYypbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOW paboThl ¢
y4eOHBIMU TEKCTaMH, CIIPaBOYHOMU
JTUTEPATyPOH, TOCTYITHBIMU TEXHUICCKUMU
CpelIcTBaMuU MH(OPMALIMOHHBIX
TEXHOJIOTHIi;

2. | Pazngen 2. Hemerasuibl U uX 25 dopmupoBaHue MHUPOBO33PEHYECKUX
COCAMHEHUS MPEJCTABICHUI O BEIIECTBE U XUMUYECKOMN
2.1.00m1as xapakTepucTUKa peaxiuu, COOTBETCTBYIOIIUX

XUMHUYECKUX 351eMeHToB VIIA- 4 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
rpynnsl. ['anoreHsl COCTAaBISIIOIUX OCHOBY [UISl TOHHUMAHHS
2.2.00mas xapakTepuCcTuKa 6 CYIIHOCTH HAy4yHOM KapTUHBI MHDa,
XUMHYECKUX dJIeMeHTOB VIA- MIpeICTaBICHHMA 00 OCHOBHBIX
rpynnbsl. Cepa u e€ coeTMHeHUS 3aKOHOMEPHOCTSIX ~ Pa3BUTHUS  IPHUPOJIBI,
2.3.00m1as xapakTepucTuKa B3aMIMOCBS3SIX YENOBEKAa C TMPUPOHOM
XUMHYECKHX 3JIEMEHTOB V A- 7 CpeIIoif, 0 pOJIM XMMHH B TO3HAHUHU ITUX
rpynnsl. A30T, hocdop u ux 3aKOHOMEPHOCTEH; MO3HABATENbHBIX
COCTUHEHUS MOTHBOB, HANpPAaBICHHBIX Ha TOJTYYCHHE
2.4.00m1as xapakTepucTUKa HOBBIX 3HAHUH II0 XMMHH, HEOOXOIUMBIX
XUMHYECKHUX 2JIeMeHTOB IV A- 8 IS 00BsICHEHNS HaOJIFOJaeMBIX
Tpynnbl. YTIEpoa U KPEMHUM U UX MIPOLIECCOB U SIBIICHUM;
COCAMHEHHUS MO3HABATENbHON, HWHMOPMALMOHHON U
YUTATEIbCKON KYJIbTYypbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIBHOW paboThl ¢
Y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN
JTUTEPATYPOH, TOCTYITHBIMU TEXHUICCKUMHU
CpeICcTBaMU MH(OPMAIIMOHHBIX
TEXHOJIOTHH;

3. | Pazgea 3. MeTa/ljibl M UX COeIMHEHUSI 20 dopmupoBaHue MHUPOBO33PEHYECKUX
3.1.00mue cBoiicTBa METAIIOB MIPEACTABICHUH O BEIIECTBE U XUMUUYECKON
3.2.BaxkHeiilme MeTamibl U UX 4 peaxiuu, COOTBETCTBYIOIIUX

COCIUHCHU

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
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COCTaBJISIIOLMX OCHOBY JJii MOHUMAaHUSA
CYyIIHOCTM HAay4HOM KapTHHBI MHpa,
MpeACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHUSL  IPUPOABL,
B3aUMOCBSI3SIX YEJIOBEKAa C MPUPOJHOU
Cpenoi, O poJIM XMMHUU B IO3HAHUU 3THX
3aKOHOMEPHOCTEM; [MO3HABATEJIbHBIX
MOTHBOB, HAaIpPaBJICHHBIX Ha IOJIy4YEHUE
HOBBIX 3HAHMM MO XUMHUHU, HEOOXOIUMBIX
IS 00BsCHEHUS HaOJIFOJaeMBIX
MPOLECCOB U SBJIEHUW; MO3HABATEIBHOM,
HH(pOpMaAITMOHHOM u YUTATEJIbCKOU
KyJbTYypbl, B TOM YHCJE€ HaBBIKOB
CaMOCTOSITENIbHOI paboThl C y4eOHBIMU
TEKCTaMH,  CIIPABOYHOM  JIUTEpaTypou,
JOCTYITHBIMU TE€XHUYECKHMH CpEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

4. | Paznen 4. XuMus U OKpy:Kamoas 3 Pa3zButne CITOCOOHOCTH MIPUMEHSTH
cpena 3HAHUSA, T[IOJIy4aeMble TIpU H3YUYCHHH
4.1 BemiecTBa U MaTepuaibl B )KU3HU 3 XUMHH, JUIsI peUIeHHs 3a7ad, CBA3aHHBIX C
YyeoBeKa OKpYXaroIei MPUPOIAHOMN cpenoi,
MOBBIICHUSI ~ YPOBHS  DIKOJIOTUYECKOM
KyJbTYpbl, = OCO3HaHMsl  TIJI00AJIbHOTO
XapakTepa OJKOJIOTMYECKUX MpodieM W
MyTeH WX PEIICHUS TOCPEICTBOM METOOB
XUMHH
5. | lloBTOpeHue u 06001IeHNE 3
6. Bcero 68
Hroro (8-9 kaacc): 136 yacos
1IV. 2JIEKTPOHHO - OBPA30OBATEJIBHBIE PECYPCbI
Ne HaumenoBanue Kuaace
n/n
1. bub6muorexa IIOK https://m.edsoo.ru/7f41837¢ 8
2. bub6muorexa IIOK https://m.edsoo.ru/7f41a636 9




		2023-09-10T11:55:04+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3 Г. АЛЗАМАЙ"




