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Pabouast mporpamma 1o y4eOHOMY TNpeaMeTy «XHUMHS» Ha ypOBEHb OCHOBHOTO OOIIEro
o0pa3oBaHUsl COCTaBJI€HAa C Yy4eToM pabodeil mporpaMMbel BocCHHUTaHHs. BocnuraTenbHbIN
HOTEHIMAJ JIaHHOIO Y4eOHOro Kypca oOecledMBaeT pealu3aluio ONaronpUATHBIX YCIOBHM JUIs
Pa3BUTHS COLMATBHO 3HAYUMBIX OTHOIIEHUH 00YUYaIOIMXCs U IPEXK/IE BCETO LEIEBbIX OPUEHTUPOB!

- YCTaHOBJIEHHE [OBEPUTEIbHBIX OTHOLIEHHH ¢ OO0YyYaroLUMMHCS, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUATHIO OOy4YaroIIMMHUCS TPeOOBAaHWN M TMPOCHO YUUTEINs, MPHUBICYCHUIO HX
BHUMaHMA K O0OCyXIaeMoll Ha ypoke HHQOpPMALUU, aKTUBU3ALUM UX I[03HABaTEJIbHON
JESITEIIbHOCTH;

- No0yXJeHre o0yyaroIuxcsi coOMI0JaTh Ha YPOKE OOLICHPUHATHIE HOPMBI IOBEIEHUS,
npaBuia OOHIEHHS CO CTApIIMMU M CBEPCTHUKAMH, MPHHLUUIBI y4eOHOW JUCHUIUIMHBI U
caMOOpraHu3aluy;

- JIEMOHCTpausl 00y4arolUMHUCS HMPUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO TOBEACHUS,
IPOSIBJIIEHUS YEIOBEKOJIO0US U JOOPOCEPAEUHOCTH depe3 MOoA00p COOTBETCTBYIOLIMX 3ajau s
peleHus;

- IpUBJEYEHHE BHUMAaHMs OOYYalOIIMXCS K LEHHOCTHOMY acleKTy OOydaroIuxcs K
MOJIyYEHUIO 3HAHWM, HaJIaKMBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUN H3y4aeMbIX Ha
ypoKax sBJIEHHMH, OpraHu3auus HUX paboThl € IOJydyaeMOH Ha YpPOKE COLHMAIbHO 3HAYUMOMN
uH(popmanuen;

- BKJIIOYEHHE B YpPOK HUIPOBBIX IPOLEAYp, KOTOpblE MOMOTaroT MOJAEpKaTb MOTHBALMIO
00y4aroluXxcs K MOJIyYEHUIO 3HAHUMN, HaJa)KUBAHUIO MTO3UTUBHBIX MEKIMYHOCTHBIX OTHOILLIEHUH B
KJ1acce, IOMOTaloT YCTAaHOBJICHUIO JOOpOXKeIaTenbHOM aTMochephbl BO BpeMs ypOKa;

- [PUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX QopM paboTel ¢ 0OydYaroUUMUCH:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX IIO3HABATEIIbHYIO MOTHBALIUIO O0YYarOIUXCS;

-  UHUUUUPOBAHME U  NONJEPKKA  IPOEKTHO-HCCIENA0BATENbCKOW  AESITEIBbHOCTU
o0y4aromuxcs;

- IPUMEHEHHE TPYNIOBOH pabOThl WM pabOTHl B IMapax, KOTOPbIE ydyaT OOy4aroIIuXcCs
KOMaHHOU paboTe U B3aUMOJICHCTBUIO € IPYTUMHU O0yYarOIUMUCS;

- MHCIIOJIb30BAaHME BOCIUTATENIbHBIX BO3MOXXHOCTEH COJEp)KaHUS TEMbl dYepe3 1oadop
COOTBETCTBYIOIUX 3a1a4 AJIs PELIEHUS.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

8 KUIACC

IMepBoHavaJbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumuu. Poiap XuMUM B KU3HU uelOBeKa. XUMHUS B CHUCTeMe HayK. Tena u
BerecTBa. OU3NYECKUE CBOMCTBA BEIECTB. ATPEraTHOE COCTOsSIHUE BemiecTB. [loHATHE 0 MeToaax
no3HaHus B XUMUU. YucTele BemecTBa U cmecu. CriocoObl pa3eneHus cMeceil.

ATOMBI U MOJIEKYJIBI. XUMHYECKHE IeMEeHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
U CIIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas Gpopmysa. BaJeHTHOCT, aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemecTB. OTHOcuTeNnbHas aToMmHass Macca. OTHOCHTENbHAas MOJIEKYJISIpHas Macca.
MaccoBas 10J11 XHMHYECKOTO 3JIEMEHTa B COSTMHECHUH.

KonnuaectBo Bemectsa. Monb. MonsipHas Mmacca. B3auMocBsI3b KOJIMYECTBa, MACChl M YHCTIa
CTPYKTYPHBIX €IHHHII BemecTBa. Pacu€Tel o hopMyraM XUMHUYIECKIX COCTUHEHHH.

Ou3nyeckue W XUMUYECKUE SIBICHUSA. XHUMHUYECKas peakiuss W e€ MNpPU3HAKH. 3aKOH
COXPAHECHHS MAacChl BEIIECTB. XHMHUYECKHe ypaBHeHHWs. Kiaccumdukamus XUMHYECKUX PEakIuit
(coenuHeHUs1, pa3IoKEeHNUs, 3aMCIIICHHS, OOMCHA).

Xumuueckutl sxcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYAOH, MpaBuiamMH paboOThl B Jaboparopuu U TpuéMaMu
oOparmieHusi ¢ J1abOpaTOpPHBIM OOOpPYAOBaHHEM, H3yUYE€HHE M OMUCaHue (U3UIECKUX CBOWCTB
00pa31l0B HEOPraHMYECKUX BEIECTB, HaOMoAeHne QU3ndeckux (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYIKe, KHUIICHHE W KOHJICHCAIMS BOJBI) M XUMHUYCCKUX (TOPEHHE CBEYH,
MPOKaTMBaHNWE MEAHOW MPOBOJIOKH, B3aMMOJICHCTBUE Mella ¢ KHCIOTON) SIBJICHHI, HAOI0IeHuEe U



ONMCAHNE MPU3HAKOB MPOTEKAaHUS XMMHUYECKMX peakuuil (pa3jioKeHue caxapa, B3aUMOJEHCTBUE
CEepPHOM KHCIOTBHI C XJOPUIAOM Oapus, pasznoxeHue ruapokcuna menu (II) mpu HarpeBanuw,
B3aMMOJIeCTBHE Kene3a ¢ pacTBopoM comu Meau (II), m3yueHue crocoOoB pasaeneHus cmecen (¢
MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BbIIApUBAHKUE, AUCTUIUILMS, XpoMmarorpadus), MpoBeIeHue
OUHCTKM IIOBApEHHOM COJM, HaONIOJCHHE M ONHUCaHWE pPE3YyJbTaTOB IIPOBEJIEHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJIeNiel MOJIEKYI (I1apOCTEP>KHEBBIX ).

Baskueiilue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmeck razos. CocrtaB Bo3ayxa. Kucimopon — 3l€MEHT M MPOCTOE BELIECTBO.
Haxoxnenune kuciaopoma B mpupoje, (pu3mueckue U XMMHYECKHE CBOMCTBA (peakiuy TOPEHHS).
Oxcunpl. [lpumenenne xkucnopoga. CrocoObl MOJNyYeHHUS KHCIOpOAa B JIabopaTOpUU U
npoMbIIuieHHOCTH. KpyroBopor kucinopona B mpupone. O30H — auloTponHas MoAuQuKanus
KHCIJIOPOJa.

TermnoBoit >peKT XUMHYECKONH peakiuH, TEPMOXMMUYECKHE YpaBHEHHUS, H9K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroidb M METaH. 3arps3HEHHE BO3/1yXa, YCHIICHHE
NapHUKOBOTO 3P QeKTa, pa3pyIIeHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpocToe BemiecTBo. Haxoxkienue Bogopoa B npupoje, pusnueckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciorel u comnu.

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pacrtBopurens. PactBopel. Haceluennsie u
HEHACBIIICHHbIE PaCTBOPHI. PacCTBOPUMOCTH BelleCTB B BoAe. MaccoBast 107151 BELIECTBA B PaCTBOPE.
Xumuueckue cBoiicTBa BoJbl. OcHOBaHus. Posib pacTBOpOB B MpHUpoOAE€ W B KU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoe. 3arps3sHeHue NpupoaHbiX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus Heopranmdeckux coeaumHennid. Oxcuael. Knaccudukamus OKCHJIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyromme. HoMmenknatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOWCTBA OKCUAOB. [lomyuenne okcuoB.

OcHoBanus. Krnaccudukanus OCHOBaHUN: WIEIOYM ¥ HEPACTBOPHUMBbIE OCHOBAHUSI.
Homenkmarypa ocHoBaHmil. @Pu3nueckue M XUMHUYECKHE CBOMCTBA OCHOBaHuM. llomydeHwue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucinor. dusndyeckue u XUMUYECKHUE
cBoiicTBa kucior. Psan akruBHoctu metauioB H.H. bekerosa. [lonmyyenue kucuor.

Comu. Homenknarypa cosneil. ®usznueckue M XUMHUYECKHe cBoicTBa coneld. [lomyuenue
COJIEH.

I'eneTndeckas CBI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuu dsxcnepumenm.

KaueCTBEHHOE ONPEJCIICHUE COJAEPKaHUs KUCIOpoAa B BO3AyXe, MOIydeHHe, coOupaHue,
pacrio3HaBaHME M H3YyY€HHE CBOMCTB KHUCIIOPOJA, HAOIOJEHHE B3aUMOJICWCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TPEKpalleHUs TopeHus (Mokapa), 03HAaKOMJIEHHE C
o0pa3laMu OKCHIOB U OMMCAaHUE UX CBOICTB, MMOJlyuyeHHe, coOOMpaHue, paclio3HaBaHUE U U3yYEHHUE
CBOMCTB BOjiopoJia (ropeHme), B3aumojencTBue Boaopona ¢ okxcugom menu (II) (Bo3moxkHO
UCTOJIb30BaHUE BHJIEOMAaTEpUAIOB), HaAOIIOAEHHE OOpa3llOB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIEJIOBaHNE OCOOEHHOCTEW  pacTBOPEHHsS BEIIECTB C  pa3IU4YHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIIEHHOM MAacCOBOM [JOJIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaJUIaMH (HAaTpUEM M KajiblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIIEZIOBaHHE OOPa3I0B HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0/IeHue M3MEHEHHUs] OKPacKM HHIUKATOPOB B PAacTBOpax KHUCJIOT M IeJIoyel, u3ydyeHue
B3auMoJieiicTBusa okcuaa menu (II) ¢ pacTBopoM cepHON KUCIOTHI, KUCIOT C METaJulaMH, peaklui
HEWTpalIM3aliu, TOJIy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METaJUIA APYTUM U3
pacTBOpa COJIM, pELICHHE OKCIIEPUMEHTAIBHBIX 3aJady 1o Teme «BakHellue Kiaccel
HEOPraHWYECKHUX COECTUHEHHI.



Hepuoguveckuii 3akoH u Ilepuoagmueckasi cucremMa XMMHYECKHX 3JIEMEHTOB
A.NA. MenpgeaeeBa. CrpoeHne aroMoB. XuMHYecKass CBf3b. OKHCJIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIUN

[lepBbie MOMBITKK KIACCU(PHUKAUU XUMUYECKUX A1eMeHTOB. [IoHsATHE O TpyIax CXOAHBIX
AJIEMEHTOB (IIEJIOUYHbIE U IICJIOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpoTepHbIe OKCUABI U TUIPOKCUJIBL.

Ilepuonnueckunn  3akoH. Ilepumoauueckas cucremMa XuUMHUYECKHX diemeHToB JI.M.
MenneneeBa. Kopotkonepuonnas u mHHOnepuonHas ¢opmbl Ilepuoanueckoil cuctembl
xumuueckux aemeHToB .M. Menneneesa. Ilepuoasl u rpynmnsl. @U3NYECKUM CMBICI IIOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX sfiep. M3otonbl. DnekTponbl. CTpoeHUE 3IEKTPOHHBIX
obosouek aromMoB TmepBbIX 20 Xxumuyeckux diaeMeHTOB llepmommyeckoit cucremsr J[.U.
MenneneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTa MO €ro mnosioxkeHuto B llepuonuueckoi
cucteme JI.11. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJinyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOIAM.

3nauenue Ilepuonnueckoro 3akona u [lepuoanueckoil CHCTEMbl XUMHUUYECKHX SJIEMEHTOB
JUIS pa3BUTHs HAyKU U NpakTuku. .M. Mennenees — y4€HbIi U IpakIaHUH.

Xumuuaeckas CBS3b. KoBanientHas (monsipHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp okucieHusi. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCICHHS
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 5Kcnepumenm:

M3y4YeHHE 00pa3lloB BEUIECTB METAJUIOB U HEMETAIJIOB, B3aUMO/ICHCTBUE THIPOKCH 1A IMHKA
C pacTBOpaMd KHCJIOT M IIEJIOYed, TNPOBEICHHUE OMBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHue, peakiiuu pa3ioKeHUus, COSTUHEHUS).

Mesicnpeomemnvle cesasu

Peanuzanus MexnpenMeTHBIX CBS3€H MpPU M3YyYEHUU XUMHUU B § Kiacce OCYIIECTBIISIETCS
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUN, TaK M TMOHSTHUM, SBIISIOIIMXCS
CHUCTEMHBIMU Il OTAENIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO6mme ecTeCTBEHHOHAYYHBIE MOHSATHSA: HAYyYHBIN (DaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHE, MOJICITb, SIBICHHE.

®dusnka: Marepusi, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWA, H3OTOIIbI,
pPaIuoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, BEIIECTBO, TeJI0, OO0BEM, arperatHoe
COCTOSTHUE BeIIeCTBa, ra3, (PU3NYECKUE BEIMUYMHBI, €IUHUIBI H3MEPEHHUS, KOCMOC, TIAHETHI,
383151, ComHIle.

buonorus: porocunres, qpixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpAIIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOMIAEMBIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakuus

[lepuonnueckuii 3akoH. llepuomgmueckas cucrema XuMHYecKux odnemeHtos [[.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX JIEMEHTOB
MEPBBIX TPEX IMEPUOJOB, KM, KaIbLUsd U UX COCAUHEHHUN B COOTBETCTBUM C ITOJIOKEHUEM
a11eMeHTOB B lleproanyeckoi cucteMe U CTPOEHHEM HX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCHUMOCTH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKOM PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BeIIecTB. XHMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHU, TeHETUYECKas CBA3b
HEOPraHWYECKUX BELLIECTB.

Knaccudukanmss XuMUYeCKUX pEaKkIui Mo pa3jIudHbIM IpU3HakaM (TI0 YUCITY M COCTaBYy
YYaCTBYIOIINX B PEaKIIMH BEIIECTB, MO TeTIOBOMY A (HeKTy, MO U3MEHEHUIO CTENeHEH OKUCIIeHUs



XUMHUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, IO YYACTHIO KaTajau3aTropa). DK30- U IHIO0TEPMUUYECKHE
peaKuuyu, TePMOXUMHUYECKHE YPABHEHU.

[Tonatne o ckopocTH XuUMHUYecKoW peakuuu. IloHsTHE 00 OOpaTUMBIX W HEOOpPATHMBIX
XUMHUYECKHUX peakuusax. [ToHsaTHe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o xatanmse.
ITonsiTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPBHI, BIUAIOLIME HA CKOPOCTh XUMHUYECKOW PEAKLUU U
I10JIO’KEHNE XUMHYECKOTO PAaBHOBECHSL.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH, JJICKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBHOM peakuuu. CoOCTaBiI€HUE YPAaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus >7IE€KTPOIUTUYECKON AUCCOLMALMM. OJIEKTPOJUTHI U HENIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MEeXaHN3M JUCCOLMALMU BEIIECTB C Pa3JMYHBIMU BUJAMH XUMUYECKOW cBsi3u. CreneHb
nucconanuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiiuun monHOro obmeHa. YCIoOBHS NMPOTEKAaHUs PEaKUUid MOHHOTO OOMEHa, MOJHBIE U
COKpaIEHHBbIE MOHHBIE YpaBHEHMs peakuuil. CBOWCTBAa KHUCIIOT, OCHOBAaHUM U COJEH B CBETE
MPEJICTABICHUIA 00 dIEKTPOIUTHYSCKON auccormanuu. KauecTBeHHbIC peakiinu Ha HOHEI. [loHsaTHe
0 TUAPOJIN3E COJIEH.

Xumuueckuii 5KCnepumenm:

O3HAaKOMJICHHE C MOJCIIIMH KPUCTAJUIMYECKMX PEIIETOK HEOPraHWYEeCKUX BEUIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHsI), MCCIIeIOBaHNE
3aBUCUMOCTH CKOPOCTM XUMHMUYECKOW peakUud OT BO3ACHCTBHS PA3JIMYHBIX (AKTOPOB,
UCCJIEJOBAaHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, IpolLecca JUCCOLMALUU KHCIOT,
menoyed U cosiell (BO3MOXKHO HCIOJB30BAHME BHJIEO MAaTEepHalioB), INPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU TPOTEKaHMUsI peakuui HOHHOro oOMeHa (oOpa3oBaHME OcCajJKa,
BbIJICJIEHUE ra3a, oO0pa3oBaHHE BObI), ONbBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAKLUMH (FOpeHUe, peaklUUH pas3JIoKEHUs, COEJAMHEHHUs), PACIIO3HABAHUE
HEOPraHWYECKUX BEILECTB C TIOMOIUBIO KA4YeCTBEHHBIX PEAKIUM Ha HOHBI, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJyuibl 1 MX cOeIHHEHHA

OOmass xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CrpoeHue M (U3UYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJIONE€HOB.
XvMHYEeCKHEe CBOICTBa Ha NpUMepe XJiopa (B3aMMOJCIHCTBHE C MeTalylaMH, HEeMeTaJulaMu,
menoyaMu). XiopoBojgopo. ComnsiHast KMCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyuyeHHEe, TIPUMEHEHHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HA OPraHU3M 4YeJoBeKa. BakHeWmue XJIopuabl U HX
HaXO0XJIEHNE B IPUPOJIE.

Obmas xapakrtepuctuka 31emMeHTOB VIA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (PU3MUECKHE CBOMCTBA INPOCTBHIX BEIIECTB —
KHCJIOpPOJ1a U Cepbl. AJUIOTPOIHBIE MO (DUKAIIMM KUCIOPOAA U cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3ndecKue 1 XUMuiIeckue cBoiictBa. OKCHIBI Cepbl Kak MPECTaBUTENN
KUCIIOTHBIX OKcuAoB. CepHas KucioTa, (U3NYECKHE M XUMHUYECKHe cBOMcTBa (00ImMe Kak
IpeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKHE pPEeakluu, JIeXkallie B OCHOBE
IIPOMBIIIIEHHOTO CIoco0a MoyiydeHus cepHoil kucnotel. IIpumenenue cepnoil kucinotsl. Conu
CEpHOM KHMCIIOThI, KAaUeCTBEHHAs peaklius Ha cyiabdar-uoH. HaxoxneHue cepsl U €€ COeIMHEHU B
npupose. XUMHUECKOE 3arpsA3HEHHE OKpYKalolleld Cpeapl COCTUHEHUSIMU cepbl (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIIECHUS.

OO6mass xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUsS. A30T, pacpoCcTpaHeHHe B MIPUPOJIE, (prU3nUecKre U XUMUYECKHUE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMHak, ero (pusMyeckue M XHMUYECKHE CBOMCTBA,
noigydeHue u mnpuMeHeHue. CoilM aMMOHHUSA, HMX (U3MUECKHE U XUMHUYECKHE CBOICTBa,
npuMeHeHrne. KadecTBeHHass peaknus Ha MOHBI aMMOHHUA. A30THas KHCIIOTa, €€ IOJydYeHHeE,
¢u3nueckue W XUMHUYECKHME CBOMCTBa (oOImME Kak IMpeACTaBUTENs Kiacca KHUCIOT M
cnenuduyeckue). lcrnonb3oBaHue HUTPATOB U COJEM aMMOHHS B KauyeCTBE MHUHEpaTbHBIX
ynoOpeHnil. XUMHYECKOe 3arps3HEHUE OKPY)KAIOLIeH Cpelbl COeNMHEHHSIMH a30Ta (KHCIOTHBIE
JOKIM, 3arpsi3HEHUE BO3/AyXa, MOYBBI M BOAOEMOB). Docdop, amioTponmHble MoaUDUKALMU
docthopa, dpuznueckne m xummuueckue cpoiictBa. Okcupa docdopa (V) u docdopHas kucinora,



¢usmueckue M XMMHUYECKME CBOMCTBa, monyudeHue. Vcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEpaIbHBIX YIOOpECHHI.

OOmast xapakrepuctuka 3neMeHToB I[VA-rpynnbsl. OCOOCHHOCTH CTPOGHHS AaTOMOB,
XapaKTEepHbIE CTETEHU OKHCIEHUs. YTIIepoJ, aIOTPONHbIE MOAM(PUKAIUU, PAcIpOCTpaHEHHE B
npupoze, puU3nUecKue U XMMUYEeCKHe CBOWCTBa. Axcopbums. KpyroBopor yriepoaa B mpupose.
Oxkcupasl yriepona, ux (Qu3nyeckue M XMMHYECKHE CBOWCTBA, JCHCTBHE HA KHUBBIE OPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MpoOJieMbl, CBs3aHHBIE ¢ okcuaoMm yrieponaa (IV),
TUIO0TEe3a TI100aIbHOTO MOTEIUICHUS KJIMMaTa, NapHUKOBbIN 3¢ (deKT. YronpHas KUCIOTa U € Colu,
X (QU3MYECKUE U XMMUYECKHE CBOICTBA, MOJNyueHUEe M IpuMeHeHune. KauecTBeHHas peakius Ha
kapOoHaTHoHbI. Vcronb3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIHCKOM
XO3HCTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCOUHEHHSX YIiepojia
(MeraH, 3TaH, STWIEH, AlleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoaHble UCTOYHUKI
YTJIEBOOPOAOB (Yrojb, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTku (OEH3HMH), UX POJIb B
ObITy M mpoMblluIeHHOCTH. [loHATHE O OMONIOTMYECKHM BaKHBIX BEIECTBAX: >KHUpax, Oenkax,
yriaeBoJax — W WX pPOJM B JKU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OPTraHUYEeCKUX MU
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero Qusuyeckue W XUMHUYECKHE CBOWCTBA, MOJIyYEeHHE U TNPUMEHEHHE.
Coenunenns kpemHus B mpupoae. Oouue npencrasineHust 06 okcuae kpemuus (IV) u kpemaueBoit
kucnote. CUIIMKATHI, X UCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH. BaskHel 1I1ie CTpOUTENbHBIE
MaTepHaibl: KepaMHUKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr Ge3o0macHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTepUaIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuii 5Kcnepumenm:

M3y4YeHHE O00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOICTB COJSHOM KHUCIOTBHI, IIPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-HOHBI M HAOIIOJCHHWE NPU3HAKOB HMX TMPOTEKAHUS, OIBITHI,
oTpaxkaromue (puanyeckrue M XUMUYECKHME CBOICTBA TajoreHOB M HMX COEIUHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUJAEOMATEPUAIIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPHUJIOB (TaJOr€HU[IOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl H €€ COeOUHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOACHHE  TIpoliecca  OOyIJIMBaHUSA ~ caxapa  MOJI  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIOTHI, M3y4eHHE XHMHYECKHUX CBOMCTB pa30aBIeHHOIN CcepHOI
KHUCJIOTBI, MPOBEJEHUE KaueCTBEHHOW pEaKIMH Ha Ccylb(paT-MOH M HaOJIOJIeHUE IpU3HaKa €€
NPOTEKaHMs, O3HAKOMIJIEHHME C (U3MYECKUMHU CBOICTBaMHU a30Ta, (Gochopa U UX COECTUHEHUH
(BO3MOXHO HCIIOJIb30BAHME BHUJEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POochOpHBIX ynoOpeHuw,
HoJy4eHue, cooupaHue, paclio3HaBaHUE U U3y4eHHe CBOMCTB aMMHaKa, MPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-uoH U U3yYeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJECTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MeJIbl0 (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAJIOB),
U3Yy4YEeHHE MOJesIel KPHUCTAUIMYECKUX pPelETOK anmasa, rpadura, QynnepeHa, 03HaKOMIICHHE C
IpOIIECCOM  aJICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
IPOTUBOra3a, MOJIyueHUe, coOMpaHue, pacro3HaBaHUE U H3Y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IPOBE/IEHUE KAUEeCTBEHHBIX peakIMil Ha KapOOHAT M CUIIMKAT-UOHBl U H3y4EHHUE MPU3HAKOB UX
IPOTEKaHHs, O3HAKOMJICHHE C TMPOAYKIMEH CHUIMKATHOW IPOMBIIIEHHOCTH, pelIeHue
DKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTallIbl ¥ X COEIUHEHUS.

Metaniabl M UX COeIMHEHUS

OOm1ast XapakTepuCTUKAa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX TTOJI0KEHUS
B [lepnonnueckoii cucrteme xumudeckux siemeHToB [[.M. MennmeneeBa U CTpPOEHHS aTOMOB.
Crpoenne wMmetamioB. Merauueckas CBSA3b W METAUIMUECKas KPUCTAUIMYECKas pPELIETKA.
DJIEKTPOXUMUYECKUN pAJl  HaOpsDKEHUd MeTauioB. (DU3MYecKue H XMMHUYECKHE CBOWCTBA
MeTasuioB. O0IIMe CriocoObl MONTyYeHHUs] METAIIIOB.

[TonsiTHe O KOpPPO3UM METAJIIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CIruiaBbl
(cTanb, 4yryH, AIOpATFOMUHUHN, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[IlerouHbIE MeTAILITBL: TTOJI0KEeHUE B [lepnoanyeckoi cucteMe XumMuieckux snemenTon J1.1.
Menzeneesa, CTpOEHHE UX aTOMOB, HAX0XKJIEHUE B ITpUpoae. Pu3nuecKne 1 XMMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kamusi). OKCUIIbl U TUAPOKCUBI HATpUs U Kanud. [IpruMeHeHune menoyHbIx
METAJIJIOB U UX COEANHEHUM.



[IlenoyHo3eMenpHbIE METAJIIBI MATHUM U KaJbLUUW: MMOJ0KEHUE B [lepuoauyeckoii cucreme
xumudeckux snemeHtoB .M. MenpaeneeBa, CTpoeHHWE HMX aTOMOB, HaxOXICHUE B MPHUPOJIE.
dusudeckue W XMMHUYECKHE CBOIICTBA MarHus W Kaiabliugd. BakHelinne coeqWHEHUS! KalblIUs
(oxcun, rugpokcu, conun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuoauueckolt cucreme xumuueckux asyiemeHTo J[.M.
MenpeneeBa, CTpOEHHE aroMa, HaXOXkJAeHHE B mpupoje. Pusnyeckue M XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMUHHUS.

Kenezo: mnonoxenue B Ilepmoamnueckoil cucremMe xumudeckux snemeHtoB J[.U.
MeneneeBa, cTpoeHUE aroMa, HaxoxiaeHue B npupoje. dusnyeckue M XMMHUUYECKHE CBOWCTBA
xkene3a. Okcunbl, rugpokcuasl u comm xkenesa (II) m kemesa (II), mx cocraB, cBolcTBA M
MOJIyYeHHE.

Xumuueckuul sxcnepumenm:

O3HaKOMJICHHE ¢ 00pa3aMi METAJUIOB U CILJIaBOB, MX (DU3UYECKHUMH CBOWCTBAMU, U3yUCHUE
pe3yJIbTaTOB KOPPO3HHU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICMCTBUSL OKCHJA KajblUd W HATpUs C BOJAOM  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOABI, IpoOIEcca TOpEHUs Keine3a B
KHCJIOPO/ie (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), IPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX
peakiMii Ha WOHBI (MarHus, KajbllWs, aTlOMUHUA, IMHKa, kene3a (II) u xeneza (III), memu (I0),
HaOJIOZICHUE W OMHUCAaHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHH WOHAMHU HATpPUsl, KaJIUS U KaJbIUs
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHUAJIOB), UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCUIA
QTIOMUHMS U THAPOKCHJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxneitmme
METaJUIbl U UX COCTUHEHUS.

XuMus U OKpy:KamoLmas cpeaa

BemectBa u Marepuansl B MOBCEJHEBHOW JKU3HU 4YesoOBeKa. bezomacHoe MCHoJjib30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoip npu XUMHYECKHX OXOTrax H
OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpY»Karomien cpeabl (IpeaenbHas T0NMycTUMas KOHIEHTpaIus
Beniects (nanee — [1/1K). Pons XxuMuu B pemieHuu 3KOJ0THYECKUX MTPOOIIeM.

Xumuueckuil 5Kcnepumenm:

M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUabl).

Meswcnpeomemnvle cesa3u

Peanuzanus MexnpeaMeTHBIX CBS3€H MpPU W3YyYEHWHU XUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK U MOHSATUHU, SBISTFOITUXCS
CHUCTEMHBIMU Il OTAENbHBIX PEIMETOB €CTECTBEHHOHAYYHOTO 1IMKJIA.

OO6mme ecTecCTBeHHO-HAyYHbIC TTOHSATHUS: HAY4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, Kiaccu(ukamnus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEIMPOBaHUE,
W3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHUAITHI.

®dusmka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWA, H30TOMbI,
paauoOaKTUBHOCTh,  MOJIEKYJa, JJIEKTPUYECKUW  3apsifl, MPOBOJHUKH,  MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (OTORJIEMEHT, BEIIEeCTBO, Telo, 00BEM, arperaTHoOe COCTOSHHUE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTALINYECKAs PEIIETKA, CIUIaBbl, PU3NUECKUE BETUUUHBI, €IUHUIIBI
M3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: Qorocunres, abixaHnue, Ouocepa, IKOCHUCTEMa, MHHEpaIbHbIE YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbl, MOJE3HbIE HCKOIIAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbI OCBOEHUSA
YUEBHOI'O NIPEJIMETA «XUMMUSI»
JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TIPOrPaMMbl OCHOBHOTO 00mero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ€ OOydYeHHUsI XUMUU B €IMHCTBE y4eOHON M BOCIUTATENHHON JESTEIHHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMHU COIMOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBECHHBIMH



LEHHOCTSIMU, TPUHATHIMH B OOILIECTBE MpaBUJIaMM W HOPMAaMU MOBEICHHUS U CHOCOOCTBYIOT
IpoleccaM caMONO3HaHMsl, CAMOPA3BUTHSI U COLIMANTU3ALUN 00YyYaOIUXCSL.

JIMYHOCTHBIE PE3YyIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPHEHTALMI W paCIIMpPEHUE ONbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH!

NATPUOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILUEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHHUS XMMHMYECKONM HAayKh B JKU3HH COBPEMEHHOTO OOIlecTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpMAIMEe O MepeJoBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOH M OTE€UECTBEHHOI XUMUU, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa
1 00IIIECTBA;

IrPA’XKAAHCKOI0 BOCIIMTAHUS:

IIPEJICTABICHUS] O COLUAIbHBIX HOPMAax M IpaBWIax MEXJIMYHOCTHBIX OTHOLIEHMM B
KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, yueOHo-
UCCIIEIOBATEIbCKON, TBOPYECKON M JPYruX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOHM [IEATEIBHOCTH MPH BBHINOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 33/1a4, BBIIOJTHEHUHU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX IIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B Mpoliecce ITON y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEICHUE
U MOCTYIIKM CBOMX TOBApHUIIEH ¢ MO3UIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBHI MOCTYIIKOB;

LHEeHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHUECKHE  MPEACTaBICHUS O  BEIIECTBE M XHMMHUYECKOW  peaklMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAYKH U COCTaBISIOLIME OCHOBY IS
MOHMMAaHUS CYIIHOCTH HayYHOW KapTHUHBI MUpA, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTUSI IPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKAa C MPUPOJHOW CPEOW, O pOJIM XMMHUHU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA IIOJIy4YEHHE HOBBIX 3HAHUM IO XUMHH,
HeoOXoauMble Uil  OOBSICHEHHS HAOMIOJAaeMbIX MPOLECCOB U  SIBJICHHM, I03HABATEIbHOM,
MH(POPMALMOHHON W YUTATENBCKON KYIBTYpPhI, B TOM YHCIIE HaBBIKOB CaMOCTOSITEIbHON paboTHI ¢
y4eOHbIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYNHBIMH TEXHHYECKHMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJOTHH; HHTEpeC K OOy4eHHI0 U TO3HAHUIO, JHOOO3HATEIbHOCTb,
TOTOBHOCTb M CITOCOOHOCTh K CaMO0OOpa30BaHMIO, IPOEKTHOM U MCCIeI0BATEIbCKON JesITeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS O0yUYEHHS B ajbHEHIIEM;

(popMHpOBaHUs KYJbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH HU3HHU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTAaHOBKHU
Ha 370pOBBIH 00pa3 JKU3HU, OCO3HAHUE TIOCJIEACTBUH U HENpHUATHE BPEIHBIX MPUBBIUEK
(ynotpebneHusi ankorojisi, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COONIOACHUSI IPaBUI
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaibHON )KU3HU;
TPYAOBOI0 BOCIIMTAHMSA:

MHTEpeC K MPAKTUYECKOMY U3y4eHHIO Mpodeccuil u Tpyaa pa3iMyHOIO poja, YBaKEHHUE K
TPYAY U pe3yiabTaTaM TPYAOBOH JIEATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUH 110 XUMUH, OCO3HAHHBIM BBIOOP MHAMBUIYAJIbHOW TPACKTOPHH MPOJIOJIKEHUsT 00pa30oBaHUs
C Y4€TOM JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCIemHoM npodecCHOHaIbHON JeITeNbHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpeie;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKHU 11eJ1IecCO00pa3HOe OTHOILIEHUE K MPHUPOAE KaK MCTOYHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMaHUE IIEHHOCTU 3/0pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJIEHHs MPaBUI O€30MacHOr0 MOBEJCHUS NMpPU paboTe ¢ BEIIECTBAMH, a TAaKXKe B
CUTYaIUsX, YTPOKAIOLIUX 37I0POBbIO U KU3HU JIOJIEH;

CMOCOOHOCTH NMPUMEHSTh 3HaHMS, [TOJydyaeMble IIPU U3YYeHUU XMMHUH, JJIS PeleHHs 3a/1a4,
CBSI3AHHBIX C OKpPYXalIEed MNPUPOAHON Cpemor, sl TOBBIIICHHUS YPOBHS 3KOJOTHMYECKON
KYJIBTYpBl, OCO3HAHUs TJOOAIBHOTO XapakTepa SKOJOTHYECKUX MpoOjeM M MyTed UX pelleHus



nocpeaACTBOM MCTOAOB XHMMHUH, 3KOJIOTHYCCKOI'O MBIINUICHUA, YMCHUA PYKOBOACTBOBATHLCA UM B
M03HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeIMETHBIX pPe3ydbTaTOB BBIICISIOT 3HAUYUMBIC ISl (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIlEHAayYHbIe TMOHATUSA (3aKOH, TEOpHs, MPUHLMII, THIOTe3a, (pakT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTroe.), KOTOPbIE UCIIOJIB3YIOTCd B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 3TUX MpeAMETOB (OpMHUpPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHHE MHUpa, | YHHBEpCcaJdbHbIC y4eOHBIC NEHCTBUs (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHHM 3HAHUM:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATUH (BBIACIATh UX XapaKTEepHbIC MPU3HAKHU, YCTAaHABIMBATDH
B3aMMOCBS3b C JIPYTUMH MOHSATUSMU), UCIIOJIb30BATh MOHATHUS JJIs1 OOBSICHEHHSI OTAENIBHBIX (haKTOB
U SBJICHW, BBHIOMpATh OCHOBAHWS M KPUTEPHH I KIACCU(PUKANNNA XMUMHYECKUX BEIIECTB U
XUMHUYECKHX pEeaKlHii, YCTaHaBIMBAThb IMPUUYUHHO-CICJICTBEHHBIC CBSI3U MEXIYy OOBbEKTaMHU
W3Yy4YEeHUsI, CTPOUTD JIOTUYECKUE PACCYKIICHUsI (MHIYKTUBHbBIC, J€AYKTUBHbIE, TI0 AaHAJIOTHUH ), J€JIaTh
BBIBO/IbI U 3aKJIIOUYEHUS;

yMEHHE TPUMEHATH B MPOIECCe MO3HAHUS TMOHATUS (MPEAMETHBIE U METaNpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICNH, HCIOJIb3YyEeMble B XUMHUU, MPeoOpa3oBbIBATH UIMPOKO
MPUMEHSEMbIE B XMMUHM MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
XuMHYeckass (opMmyiaa U ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelieHuu ydeOHo-
MO3HABATEJIBHBIX 3a/1a4, C YYETOM 3THUX MOJAEJBbHBIX MPEICTABICHUN BBIBISITH U XapaKTEPU30BaATh
CYIIIECTBEHHBIE TIPU3HAKU M3Y4aEMBIX O0OBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIHA,
BBISIBJISITH OOIIHE 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBCHHBIE CBS3U U IPOTHBOPEUHS B M3y4aeMBbIX
MpOLIeCCaX U SIBJICHUSIX.

Bba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHUE MCHOJb30BaTh IOCTABJIEHHBIE BOINPOCHl B KAaYECTBE HMHCTPYMEHTA MO3HAHHUA, a
Takk€ B KayeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl 10 TMPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYK/ICHMUII;

MpuoOpeTeHne OIbITa MO0 IJIAHWPOBAHUIO, OPraHW3allUd W TPOBEACHUIO YYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJOM MpOIlecca, CaMOCTOSITEFHO MPOTHO3UPOBATH €0
pe3ynbTar, (GopMyaupoBaTh O000OLIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO OIIbITa,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MIPOJENaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IHUYHBIX BHUIOB
1 GOpM TIPEACTABICHHS, TTOTYYAEMYIO0 M3 Pa3HbIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa
XUMHYECKOTO COACpkKaHUs, CIPaBOYHbIE MOCOOUs, pecypchl HTepHETa), KpUTHYECKH OLIEHHWBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIUIO;

yYMEHHE MPUMEHATH Pa3IMYHbIe METOJBI U 3alpPOChl MIPH MOUCKE U 0TOOpe MHpopManuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JUIsl BBIMOTHEHUSI YYEOHBIX M MO3HABATEIBHBIX 3a7a4
OmpeAenéHHOr0 THIA, MPHOOPETEeHHE OMbITa B OOJACTH HCIMOJB30BaHUA WH(DOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJAJeHUE KYJIbTYpOW aKTHBHOTO HCIIOJIB30BAHMS PA3JTMUHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTHMANbHYIO (OpMy mMpeacTaBleHUs
uHpOpManMil W WUIIOCTPUPOBATH pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCHOJb30BaTh W aHAJIM3UPOBaTh B Ipoliecce y4eOHON U HccienoBaTesIbCKON
JEeSATENIbHOCTH HMH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIHCKOTO X03SHCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKpYKaroled TPUPOJHON Cpebl.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:



yMEHHUE 3a/JaBaTh BOINPOCHl (B XOJ€ Juaigora M (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxgaemMoll  Tembl, (QOPMYIUPOBAaTH CBOU TMPEUIOKEHHS] OTHOCUTENIbHO  BBIOJHEHUS
MPEVI0KEHHOM 3a/1auu;

MpUOOpPETEHUE OMbITA MIPE3CHTAIMH PE3YJIbTaTOB BHIIOJHEHUS! XUMHUECKOTO SKCIIEPUMEHTA
(;1abopatopHOTro OmbITa, 1a00PATOPHON PaOOTHI MO HMCCICIOBAHUIO CBOMCTB BEHIECTB, Y4eOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM  CO  CBEPCTHMKAMHM  TIO3HABATEIBHOW  H
HCCJIEIOBATEIBCKOM ACSITEFHOCTU MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4ETa O0IIUX
WHTEPECOB U COTJIACOBaHUs MO3UIUK (0OCYKICHUS, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeeNeHne KpUTEPUEB MO OI[CHKE KaYyecTBa BHIMOJIHEHHON
paboThl U ApyTHE);

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENILHO OMPEICNATh IENU JeATEIBHOCTH, NJIAHHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTHU KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee
a¢dheKkTUBHBIE CTIOCOOBI PEIIeHUsT yYeOHBIX M TIO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIbHO COCTABIISTh
WIM KOPPEKTHPOBATh MPEJIOKEHHBIM alrOpuUTM IEHCTBUI MPU BHIMOJHEHUH 33JaHUN C y4ETOM
MOJTyYCHUsS HOBBIX 3HAHWA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHHUBATH
COOTBETCTBUE TIOJYyYEHHOTO pe3ylbTaTa 3asBICHHOM 1€, YMEHHUE UCIOIb30BaTh U
AHATM3UPOBATH KOHTEKCTHI, MPE/JIaracMbIe B YCIIOBHH 3aJIaHUH.

HNPEAMETHBIE PE3VYJIBTATBI OCBOEHUsA VYYEBHOI'O IIPEJIMETA
«XHUMMUSA»

B cocraBe mnpeaMEeTHBIX pe3yslbTaTOB [0 OCBOCHMIO O0OSI3aTENILHOTO  COJAEpIKaHMS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboyeil  mporpamMMoil, BBIJENSAIOT: OCBOCHHBIE
0oOyyarolMMUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBl JeHCTBUM, crneuudpuyeckue s
npeaMeTHol obnactu «XUMHS», BHUIbl JEATEIbHOCTH IO MOJYYEHHIO HOBOI'O 3HAHMS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX.

8 KVIACC

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarb C(HOPMHUPOBAHHOCTH Y
00yyYaroImuxcst yMEeHU:
®  pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOrOo 3JIEMEHTa B COEIMHEHUHU, MOJSPHbIH OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJb, DJJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHCIEHUS, XHMHUYECKas peakuus,
KJIacCU(UKaLUs peaKlMid: PEeaKIUH COEIUHEHUS, PEaKUUU pa3jOKEHUs, peakluu 3aMeIlleHHUs,
peakuuu oOMeHa, 9K30- U PHJIOTEPMUYECKHE PEaKLUH, TeIIOBOM 3((eKT peakiuu, sApo aToma,
AJIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOuTalb, paAUyC aToMa, XUMHUYECKas CBA3b, MOJSpHas U
HENOJISIpHasl KOBAJCHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas IO
BellecTBa (ITPOLIEHTHAS KOHIIEHTPAIHs) B paCTBOPE;
®  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHSATHH W NPUMEHATH ITH MOHSATHS
IpY ONHUCAaHUM BEIIECTB M MX MPEBPALIEHUH; HCIONIb30BaTh XWMUYECKYIO CHMBOJMKY JUIS
cocTaBiieHUs! GOpMYJT BELIECTB U YPAaBHEHUN XUMHUYECKUX PEaKIIN;
®  OmpenesisaTh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTEIEHb OKHCIEHUS
AJIEMEHTOB B OMHApHBIX COCIUHEHHUSX, MPHHAJICKHOCTh BEUIECTB K ONpPEICNEHHOMY Kiaccy
coeMHEHUH 1o ¢GopMmyiaM, BUJ XUMHUECKON CBA3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX
COEIMHEHUSX;
e packpeiBatb cMbicn llepuoanueckoro 3akona J[.M. MeHnneneeBa: JI€MOHCTPUPOBATh
MOHMMAaHNE TEePUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT UX IOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAaHEHHUsI MAcChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHMsI, 3aKOHa ABOTaJpo; ONUCHIBATh U XapaKTepH30BaTh TaOIM4YHYIO (Hopmy
[Tepuonuyeckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHS «rJaBHas mojarpymnmna (A-
rpymmna)» u «mobouHas mnoarpynma (b-rpymma)», Manbie u OoJbIME TEPUOJBI, COOTHOCHUTH



0003HaueHMsI, KOTOpble UMEIOTCs B Tabmune «lleproauueckas cucteMa XMMHYECKHX 3JIEMEHTOB
J.W. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB U 3apsj A1pa, 00IIee YUCIIO FIEKTPOHOB U PACIIPECIICHUE UX 110 SJIEKTPOHHBIM CII0SM);

e  kiaccu(UUUpPOBATh XUMHUYECKHE 3JIE€MEHTHI, HEOPIraHWYECKHUE BEIIECTBA, XUMHUECKUE PEaKIUH
(10 YMCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3P QEKTy);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEPK/asi OMUCAHUE MPUMEPaMU MOJIEKYJISPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XMMHUYECKHUX
peaKkuuii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUM B Pa3JIMYHbIX YCIOBHSIX;

®  BBIYUCIATH OTHOCUTEIbHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEHTa 1O (opMyne COEOUHEHHs, MacCOBYIO JIOJII0O BEIIECTBA B PacTBOPE,
MPOBOAUTH PACUEThI MO YPABHEHUIO XUMUYECKON PEeaKIiy;

®  [PUMEHSTH OCHOBHBIEC OMEPAIIUU MBICIUTEIBHON NESTEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o01IeHne, CUCTEeMAaTH3aINI0, KIACCU(PUKALNIO, BBISBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3EH —
JUTSL U3yYEHUS CBOMCTB BEILIECTB M XMMHUECKUX PEaKIIHii, €CTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHHUS
— Ha0IoIeHNe, U3MEpEeHNe, MOJIETMPOBAHKE, SKCTIEPUMEHT (pealibHbII 1 MBICJICHHBIH);

e  CJIe0BaTh NPABUIIAM IOJB30BAaHMUS XMMHUYECKON TIOCYI0M 1 1a00paTOpHBIM 000pyIOBaHHEM, a
TaKKe MpaBUJIaM OOpalIeHHs C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYCHHI0O W COOMPAHUIO Tra3000pa3HBIX BEIUIECTB
(Bomoposla W KHCIIOpOJAa), HPUTOTOBICHHIO PACTBOPOB C OMNpPENEIEHHOW MaccoBOW Joiei
pacTBOPEHHOIO BEUIECTBAa, IUIAHUPOBATb U  IMPOBOJUTH XUMHYECKHE HKCHEPUMEHTHI 11O
pacrlo3HaBaHUIO PACTBOPOB IIeNoYeid W  KUCIOT C TIOMOMIbI0 HWHAMKATOPOB  (JAKMYC,
denondrasent, METUIOPAHX U APYTHE).

9 KVIACC

IIpenmerTHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y
oOyyaromuxcsi yMeHui:
® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMUUYECKUN 3JIEMEHT, aTOM, MOJEKYJa,
WOH,  KaTWOH, AaHWOH, IIPOCTOE  BEIIECTBO,  CJIO)KHOE  BEIIECTBO,  BAJEHTHOCTb,
AIIEKTPOOTPULIATETILHOCTh, CTEMEHb OKHUCICHHUS, XUMUYEcKas peaklMs, XUMHUYecKas CBS3b,
TeroBoi 3((deKT peakiuu, Moib, MOJSIPHBIA 0O0BEM, PAacTBOpP, HJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMs, pEeaKlIud HOHHOro oOOMEeHa, Karaliu3aTop, XHUMHUYECKOoe
paBHOBecHe, 0OpaTHMble U HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, aJUIOTponusi, amM(pOTEpHOCTb,
XUMHYEcKast CBSI3b (KOBAJIEHTHAs!, HOHHAsI, METAININYECKas), KpUCTAIIIMUecKasi peméTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMM, PEAENIbHO AonmycTuMas KoHueHrpanus [1/IK
BELIECTBA;
® JJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX IMOHATHH W NPUMEHATh OTH IOHATHSA
IIPY ONMCAHMU BEUIECTB U UX MPEBpAIIECHUN;
® JCMOJb30BaTh XHWMHUYECKYIO CHMBOJHMKY JUIsl COCTaBI€HHUS (OpMYN BEIIECTB UM ypaBHEHUU
XUMUYECKHUX PEAKINM;
® OMpeiensiTh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSIX
pa3IMYHOTO COCTaBa, NPHHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KiacCy COEAMHEHHH IO
dbopMynaM, BUJ XUMHUYECKOHN CBSI3U (KOBaJ€HTHAas, MOHHAs, METaJNINYeCKas) B HEOPraHMYECKUX
COCIMHEHUX, 3apsA] MOHAa MO XUMHYECKOH ¢opmyne, XapakTep cpeibl B BOAHBIX PacTBOPAX
HEOPraHMYECKUX COEAMHEHUMN, TUIT KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
e packpeiBaTh cmblca Ilepuogmueckoro 3akona JI.JMI. MeHneneeBa W JE€MOHCTPUPOBATH €TI0
NOHMMaHMEe: OINUCHIBaTh W XapakTepu3oBaTh TabiauuHyto ¢opmy Ileproanueckoir cuUCTEMbI
XUMHUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATHS «TJIaBHAs moAarpymnma (A-rpymma)» U «noOodHas
noarpynna (b-rpynmna)», Manble W OousiblIME€ NEPUOJBI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpHIE
UMEIOTCS B NEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l A1pa, 00lee YnCiIo IEKTPOHOB U paclipe/ielieHue uxX Mo



AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEJMHEHUH B IpeJiesiax MallbIX NEPUOJIOB U TTIaBHBIX MOJATPYI C YUETOM CTPOEHUS X aTOMOB;

e KJIACCU(PHUIMPOBATH XUMUYECKUE HIIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XUMHUECKUE PEAKINH
(10 YMCITy ¥ COCTaBy Y4aCTBYIOIIUX B PEAKLUU BEIIECTB, IO TEIUIOBOMY 3(P(EKTy, 10 N3MEHEHHIO
CTETICHEH OKMCIICHUS! XUMHUYECKUX AJIEMEHTOB);

® XapaKTepH30BaTh (OMMCHIBATH) OOIIME M cHenu(HUUecKrue XMMHUYECKHE CBOMCTBA MPOCTBIX H
CJIOKHBIX BEIIECTB, MOJATBEPXKJasi ONMCAHUE MPUMEpPAMHM MOJIEKYJISIPHBIX U HMOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHiA;

® COCTaBJISATh YPAaBHEHUS MIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, HIeJI0OUe U CoJiel, MOIHbIE U
COKpAIllEHHbIE ypaBHEHMs peaKlUii MOHHOIO OOMEHAa, ypaBHEHHUs PEAKLMH, MOATBEPIKIAOIIMX
CYILLECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

® pacKpbIBaThb  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEJBHBIX  PEAKUUH  TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

® [IPOTrHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IMPOTEKAHUS
XUMHYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

® BBHIUUCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAcCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa MO0 (opMyse COEIUHEHHs, MAacCOBYIO JIOJII0O BEIEeCTBAa B PacTBOPE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

e co0noaaTh MpaBuiia MOJIb30BaHUS XMMHUYECKOHN MOCy10i U 1a00paTOpHbIM 000pYAOBaHUEM, a
TaKXe IMpaBuia OOpallleHHs] ¢ BEIEeCTBAMHM B COOTBETCTBUU C MHCTPYKLUSAMH I10 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 110 MOJYYEHHI0O W COOMPAHUIO Tra3000pa3HBIX BEUIECTB
(aMMHaKa U yTIeKuCIoro rasa);

® [POBOAMTH pEAKLMM, IOATBEPKAAOIINE KAYeCTBEHHBI COCTaB pPAa3JIMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHI-, MOAUA-, KapOoHaT-, Qocdar-, CHIMKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI M MOHBI N3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpPax HEOPraHUYECKUX BELIECTB;

® [PUMEHSATh OCHOBHBIEC OIEPALMU MBICIUTEIbHON NEeSITeIbHOCTH — aHAJIU3 M CUHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATH3AIMI0, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — IS HM3Y4YCHHUS
CBOWCTB BEUIECTB M XMMHYECKHX pEaKLUH, eCTeCTBEHHOHAy4Hble METO/Abl IO3HAHUSA —
HaOJIr0IeHNe, N3MEPEHNE, MOJISTTUPOBAHUE, SKCIIEPUMEHT (PEaJTbHBINA U MBICIICHHBIH ).

TemaTnueckoe NJIAHNPOBAHHE Y4eOHOT0 MpeaMeTa « XUMUSD)
8 kiaacce

No HaumenoBanue KonuuecTBo yacoB DnexTpoHHbIE (1M POBLIE)

/0 | pPaslesoB U TeM Beero | Konrponbhbie | IIpaktuuecku | ©0Pa30BATEIbHBIC PECYPCHI
HIPOrpaMMBbI paboThI € paboThI

Paszned 1. IlepBoHayaibHble XUMHYECKHE OHATHUS

1.1 | Xumus — BaxHas 5 2 bu6mmorexa [IOK
0011aCcTh https://m.edsoo.ru/7f41837¢c

€CTECTBO3HAHUSA U
MIPAaKTUYECKOU
NeSITeNIbHOCTH
4eJI0BEKA

1.2 | BemecrBau 15 1 bu6nmoreka [JOK
XUMHUYECKHE https://m.edsoo0.ru/7f41837¢c

peakuuu

Wroro no paszneny 20 1 2

Pa3ned 2. Baxkneiilmme npeacTaBuTe 1l HCOPraHMYECKHX BelleCTB

2.1 | Bosznyx. Kucnopon. | 6 bubmuorexa [IOK
[MonsTHe 00 https://m.edsoo.ru/7f41837¢c

OKCHaax



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2 | Bomopon. 8 1 but6mmoreka [IOK
[TonsTre o https://m.edsoo.ru/7f41837c
KHCIIOTaX M COJISIX

2.3 | Boga. PactBOpbI. 5 1 1 bubmuorexa [IOK
[MousiTre 06 https://m.edsoo.ru/7f41837c
OCHOBaHHSIX

2.4 | OcHoBHbIC KiTacchl | 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COeJIMHEHU

HWtoro no pazneny 30 2 3

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMH4YecKasi CBSA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 | Ilepuoanyeckwii 7 bubmuorexa [IOK
3aKOH U https://m.edsoo.ru/7f41837c
[Iepnonnueckas
cucremMa
XUMHUYCCKHUX
anemenToB 1. U.
Menpeneena.
CtpoeHue atoma
3.2 | Xumuueckas cBsi3b. | 8 1 bubmuoreka [JOK
OKHCIUTENBHO- https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEIIbHBI
€ peaKkuu
Wtoro no pazneny 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
[ToBTOpEeHue 3 1 bubnmnoreka [JOK
https://m.edso0.ru/7f41837c
OO011ee KoMyecTBoO yacos | 68 4 5
10 MPOTpaMme

TemaTu4yeckoe MIaHNPOBaHUE Y4eOHOT0 MpeaMeTa «XuMHsH)
9 kaacce

No HanmenoBanue

KoanuectBo yacoB

OnexkTpoHHbIe (LU(POBLIE)

/Il | pa3zeNnoB ¥ TEM Beero | Kontponbhbie | [paktiueckue | 00Pa3soBaTelbHbIE pecypehl
HPOrpaMMBbI padoThI paboThI

Pa3nen 1. BemecTBO 1 XMMU4YeCcKHe peaKknu

1.1 | [loBTOpeHue u 5 1 bubnuorexa [IOK
yriryOsieHue https://m.edso0.ru/7f41a636
3HaHUI OCHOBHBIX
paszaenoB Kypca 8
KJjlacca

1.2 | OcHOBHBIC 4 bu6mmoreka [JOK
3aKOHOMEPHOCTH https://m.edso0.ru/7f41a636
XUMHUYECKUX
peakuuii

1.3 | DnexTponuTtHueck | 8 1 1 bub6nmorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

asi UCCOITMAIIHS.
XHUMHUYECKHE
peakuuu B
pacTBopax

https://m.edso0.ru/7f41a636

Nroro no pazgeny

17 2

Pa3gen 2. HemeTaauanl u

HX COCAMHECHUSA

2.1

O06mas
XapaKTEePUCTHKA
XAMHUYECKHUX
asiemenToB VII A-

TPYIIIIBL.
T"anorens!

4

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

2.2

OO6mas
XapaKTepUCTUKA
XUMHYECKHUX
aseMeHToB VI A-
rpynnsl. Cepa u
€€ coeIMHEHNA

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

2.3

Oo6was
XapaKTepUCTHKA
XUMHUYECKUX
371eMEHTOB V A-
rpynisl. A30T,
dochop n ux
COCAMHEHUS

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

2.4

Oo6was
XapaKTepUCTHKA
XUMHYECKHUX
anemeHToB [V A-
IPYIIBL. YTIEpOL
1 KPEMHMU U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

Hroro no paszueny

25 1

Pasznea 3. Merasiibl M UX COeTHHEHHUA

3.1 | OOmue cBoiictBa | 4 bu6mmoreka [JOK
METAJIJIOB https://m.edso00.ru/7f41a636

3.2 | Baxnetimue 16 1 bu6mmorexa [IOK
METaJIbI U UX https://m.edsoo0.ru/7f41a636
COEIMHEHNS

Hroro o pasneny 20 1

Pazgea 4. Xumusi U OKpyskamomas cpeaa

4.1 | BemectBa n 3 bu6mmoreka [IOK
MaTepHabl B https://m.edsoo.ru/7f41a636
JKM3HH YCITOBEKA

Hroro o pasneny 3

[ToBTOpEeHME 3 1 bu6morexa [IOK

https://m.edsoo.ru/7f41a636

OO11ee KOJIUYECTBO 68 5

YacoOB TI0 MPOTPaMMe



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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