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1. HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs COCTaB-
J€Ha Ha OCHOBE TpeOOBaHMN K pe3yslbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTellb-
HOW IMpOrpaMMbl OCHOBHOIO 00Iero ooOpa3zoBaHusi, mnpeactaBiieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (enepalibHON pabouell mporpaMMbl BOCIIMUTAHUS U C
yu4€TOM KOHLEMIUHU MpenoJaBaHusi ydeOHOTro mnpeamera «XUMHs» B 00pa3oBa-
TeJBHBIX opraHuzauusax Poccuiickon denepanun.

[TporpamMMa 1o xumuu Aa€T NpeacTaBiIeHUE O 1ENAX, o0UIel cTpaTeruu 00y-
YEeHUsI, BOCIIUTAHUS M Pa3BUTHS OOydaIOLIUXCsl CPECTBAMHU YUYEOHOIO IMperMeTa,
YCTaHABJIMBAET 0053aTEIbHOE NMPEIMETHOE COJAEpKAHUE, MPEAYCMATPUBAET pac-
IIPEAEIEHUE €ro 10 KjlaccaM M CTPYKTYPUPOBAaHHE MO pa3iesiaM M TeMaMm IIpo-
rpaMMBbl 10 XUMUH, OIPEIETAET KOJTUUECTBEHHbIE U KAYECTBEHHbBIE XapaKTEPUCTH-
KM COJIEpXKaHUs, PEKOMEHYEMYIO ITOCJIEN0BATEIBHOCTh U3yUYEHU XUMHUHU C y4é-
TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKH Y4E€OHOIo mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN OOY4YarOUIMXCs, OMPEAEAeT BO3MOKHOCTH NpEIMeETa
JUISL peasin3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelib-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O 00IEero oOpa3oBaHus, a Takke TpeOoBa-
HUIl K pe3yjbTaTaM oOy4eHUs1 XUMUU Ha YPOBHE IIeJiel W3y4eHHsl IIpeIMeTa U oc-
HOBHBIX BHJIOB YUEOHO-IIO3HABATEIBbHOU JEATEIIBHOCTH 00Yy4aroIIerocs mo ocBoe-
HUIO Y4eOHOTO COZIep KaHusI.

3HaHWEe XMMHH CIY>KUT OCHOBOW JUisi POPMUPOBAHUS MUPOBO33pEHUsT 00Y-
YarOUIErocs, €ro NpeiCcTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMupyeMble XUMHUEN MPEJCTABICHUS O B3aUMONPEBPALICHUSIX SHEPTUN
¥ 00 DBOJIIOIMM BELIECTB B MPUPOAE, O MYTAX pPEUICHUS INO00ANbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKOI 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

- CIIOCOOCTBYET peaju3aluy BO3MOKHOCTEH Ui cCaMOpa3BUTHUS U (OPMHUPO-
BaHUSI KYJIbTYpPbI JMYHOCTH, €€ 001Iel U PyHKIIMOHAIbHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEM
00y4aroluxcs, HaBBIKOB UX CAMOCTOSATEIbHONW y4eOHOU N1eATeNbHOCTH, dKCIEepH-
MEHTAJIBHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B MOBCEIHEBHOMN
U3HU, TaK U B IPO(PECCUOHAIBHON 1eATEIbHOCTH;

- 3HAKOMUT €O CIEeUU(PUKON HAyYHOTO MBIILICHHUS, 3aKJIaJbIBAET OCHOBBI 11e-
JIOCTHOTO B3IJIsila HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaIOIINXCS;
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- crmocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHH OOECHEYMBAIOTCS CHEIU(pUKON
coJiep>KaHusl Y4eOHOro MpeaMeTa, KOTOPBIA SIBIISETCS MENaroru4ecku aganTHpoO-
BaHHBIM OTpa)kKeHHWEM 0a30BOM HayKH XMMHHU Ha OMpeneiIEHHOM dTame e pa3Bu-
THUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE O0YUYaIOIIMMUCS CUCTEMbI EPBOHAYAIBHBIX MTOHATUI XUMUHU, OCHOB He-
OpTraHWYECKON XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN OpraHuye-
CKOUM XMMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakuun. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHLIUITY [TOCIEI0BA-
TEJIHOTO PA3BUTHUS 3HAHWM HAa OCHOBE TEOPETUYECKUX IPEACTABICHHN PA3HOIO
YPOBHSIL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— MpPEACTABICHUN 00 3JIEKTPOJUTUYECKON JUCCOLMAIIMN BELIECTB B PACTBO-
pax.

TeopeTndeckue 3HaAHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPHYECKU TMOJIY-
YEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIENOBATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl 0 XMMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO TTPEICTAB-
JIEHUS 0 XMMHUYECKOW COCTABIISIOLIEN HAay4YHOW KapTHHBI MUpPa B JIOTUKE €€ CH-
CTEMHOM MPUPO/IbI, IEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAaM MO-
3HaHUS B HayKe. M3yyeHrne XuMHUM MPOUCXOUT C IIPUBJICUCHUEM 3HAHUM U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyxaromuidi Mup», «buosnorus. 5—7 kiacce»
n «Pusunka. 7 Kiacey.

[Ipu u3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUN OCHOB XUMUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN JIeATeNb-
HOCTM YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBbL. 3ajada
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKHUX IOJOKEHUHU, JOCTYII-
HBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKH, B PUOOIICHUH K
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HAay4YHBIM METOJaM IMO3HaHUA MPU U3YUYCHUU BEIIECTB U XUMUYECKUX PEAKIHM, B
GbOpMHUpPOBaHUN U PA3BUTHH MO3HABATEIBHBIX YMEHUM M MX MPUMEHEHUHU B y4ueO-
HO-TIO3HABATEIBHON M yueOHO-HUCCIIEIOBATENbCKON IeATEIbHOCTH, OCBOCHUU TIPa-
BUJI 6€30MaCHOTO OOpAIlleHUs C BEIIECTBAMH B TIOBCEAHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (hopMupoBaHUEe UHTEUIEKTYaJIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
Pa30BaHMIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO PEIICHUH, CIOCo0-
HOM aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HANpaBJICHHOCTh OOYYEHMs] HAa CHUCTEMAaTUYeCKOe MPUOOIIeHHE 00ydaro-
IIUXCS K CaMOCTOSITEIbHOM IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM METOJaM
MO3HaHUs, (OPMUPYIOLTUM MOTUBAIIUIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PA3HOOOPA3HOU EATEIHHOCTH, MO3HAHUS M CAMOMO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
pPa3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue o61IeH PyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOUM IpaMoT-
HOCTH, B TOM YHCJI€ YMEHUN OOBSACHITH U OIICHUBATh SIBJICHUS OKPY>KAIOIIEr0 MHU-
pa, UCTOJIb3YsI 3HAHUSI U OTIBIT, TTOJTYYSHHBIC MPU U3YyUYEHUU XUMUHU, IPUMEHSATh UX
IIPU pelieHUu POo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

— (opmupoBaHHe y 00y4aIONMIUXCS TYMAaHUCTUYECKUX OTHOIICHHUH, TOHUMA-
HUS [IEHHOCTU XMUMHUYECKUX 3HAHUU JUIsI BHIPAOOTKU IKOJOTHYECKHU IeJIecoo0pas-
HOTO MOBEACHUS B OBITY M TPYJOBOU NIESITEIHHOCTH B IIEJISX COXPAHEHUSI CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHUBALIUUA K O0yYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U ca-
MOBOCIIMTaHUIO HA OCHOBE YCBOCHHMSI 00ILIEUETOBEUYECKUX LIEHHOCTEN, FOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIIsi U HATPaBIECHHOCTU JaIbHEUIEero 00y4eHusl.

OO11ee YnCI0 YacoB, OTBEIEHHBIX JIJIsI U3YUYEHUSI XUMUU HA YPOBHE OCHOBHO-
ro oomrero odpaszoBanus, cocraisieT 138 vacos: B 8 kiacce — 70 yacoB (2 vaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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2. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HaYK.
Tena u BemecTBa. OU3NMYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsiTe 0 MmeTomax mo3Hanus B xumuu. Yuctele BemecTBa u cMmecH. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3EMEHTHI. CHUMBOJIBI XUMUYECKUX dJIe-
MeHTOB. IIpocThie 1 coKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH TOCTOSHCTBa cocTaBa BemiecTB. OTHOcuTenbHas aTomMHas macca. OTHOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B COE/IH-
HEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MaccChl ¥ YUCJIa CTPYKTYPHBIX €uHUIl BellecTBa. Pacuérel mo dhopmyiiaMm xumMuue-
CKHX COETUHEHHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHUE ypaBHEeHMs. Kiaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJIOBAHHEM, U3YUYCHHE M OMHCAHUE
(bu3MUecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAOIIOACHUE (PpU3nYe-
CKkMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTyINKe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKATIMBAHUE METHON MpPO-
BOJIOKH, B3aUMOJICHCTBUE M€Jia C KHCJIOTOW) SIBIICHUM, HAOJIOICHUE U OIMUCAHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUYECKUX pEeakUui (pasiioKeHHe caxapa, B3auMOJIei-
CTBUE CEpPHOM KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuaa meau (1)
MIpU HarpeBaHWH, B3aUMOJICUCTBUE Kefe3a ¢ pacTBopoM coiii meau (II), uzyuenue
CIIOCOOOB pa3JieNieHus] CMeCel: ¢ TOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BHITIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadwus, NMPOBEICHUE OYUCTKH TMOBAPEHHON COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WUTIOCTPUPYIOIIETO
3aKOH COXPAHEHMsS MacChl, CO3JJaHUE MOJIeTIEH MOJIEKYJ (IIaPOCTEPKHEBDIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxaenne kuciaopoa B mpupoje, GU3ndecKkne u XMMHUIECKUE CBOM-
ctBa (peakiuu roperusi). Okcumpl. [Ipumenenue kucaopoa. CriocoObl MOJydeHuUst
KHCIIOpOJia B JIaDOpaTOpuH M MPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B npu-
pozne. O30H — amoTpornHast MOAU(PUKAIINAS KUCTOPOIa.
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TennoBoit 3pPexT XUMHUUECKON peakuu, TePMOXUMUYECKNE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3.Y-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U npocToe BemecTBo. HaxoxaeHne Boiopoia B Mpupo-
ne, (u3mvyeckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI TMOJTYyYEHUS.
Kucnots! u conu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacw-
IICHHBIE U HEHACBIIIECHHBIE PACTBOPBL. PacCTBOpUMOCTB BElIECTB B BoJIe. MaccoBas
JI0JIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BoAbl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJIE U B KU3HU YesioBeKa. KpyroBopoT BoJibl B MpUPOAE. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTEepHBIC) U HecoieoOpa-
3yromne. Homenknatypa okcuioB. @u3nyeckre 1 XMuMUYECKUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanys oCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHui. @U3nyecknue 1 XuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonyuyenue ocHOBaHU.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaimioB H. H. bekerosa. [Tomy-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTrueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrio3HaBaHUE M M3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3ZHHMKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U ONMKUCAHUE UX CBOMCTB,
noJlyuyeHue, cooupaHue, pacliosHaBaHUE U U3yYEHUE CBOMCTB BOJ0poia (TOpeHue),
B3auMoJielicTBUE Bojioposa ¢ okcuaoM meau (II) (Bo3aMOKHO MCIOJIb30BAHHUE BH-
JleOMaTepHalioB), HaOMoIeHne 00pa3LoB BEUIECTB KOJINYECTBOM 1 MOJIb, HCCIeo-
BaHME OCOOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPU-
TOTOBJIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOW JIOJIEW PACTBOPEHHOTO BEIIE-
CTBa, B3aUMOJIEHCTBHE BOJIbI C METAJJIaMU (HATPUEM U KajbleM) (BO3MOKHO HC-
MOJIb30BAHUE BHUJICOMATEPUAIIOB), MCCIIEIOBAaHNE OOpa3ll0OB HEOPTaHHMYECKUX BE-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE W3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCJIOT W IeJiouel, u3ydeHue B3aumojercTBus okcuaa meau (II) c
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pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METAJUIaMH, PEAKLIUI HEUTpaIU3alnu, Mo-
Jy4E€HUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO METauia IPYTUM M3
pacTBOpa COJM, PEIIEHNE IKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHenmmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

[Mepuonuueckuii 3akoH u Ilepuoamyeckasi cucreMa XHMHYECKHUX 3Jie-
meHTOB /. U. MennesneeBa. CTpoeHue aToM0oB. XMMHYeCKasA CBA3b. OKHUCIN-
TeJIbHO-BOCCTAHOBUTEIbHbIC PEaAKIIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHbBIX 3JIEMEHTOB (ILIEOYHbIE U IIEJI0YHO3EMENbHbIE METAILIbI, rajlo-
reHbl, HUHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEpHbIE OKCUIBI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u giuuHHonepuoanas (opmel [lepuonuue-
CKOM cucTteMbl xuMmuieckux aneMeHToB /. 1. Menneneesa. Ilepuoabl U rpyIirsl.
OU3NYECKU CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUOIA U TPYIIIbI JIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMuueckux snemMeHToB [lepuoanue-
ckou cucremnl [[. . MenaeneeBa. XapakTepucTUKa XUMUUYECKOIO JJIEMEHTA I10
ero nosioxkeHuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me€-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I pa3BUTHS HAyKHu U npakTuku. [. 1. MenneneeB — yu€Hbli U rpax-
JTaHWH.

Xumuyeckas cBsizb. KoBajnieHTHast (MOJsipHAs M HEMOJSIpHAs) CBS3b. DJICK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouec-
Cbl OKHUCJIEHUS U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuui IKCnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA IUHKA C pACTBOPAMH KUCJIOT U IIEJIOYEN, IPOBEAEHUE OMBITOB, UILIIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TropeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXXIpeIMETHBIX CBSI3€H MPU U3YUYEHUH XMMHH B 8 KJlacce OCy-
MIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK W TOHSTHUM, SBJISIONIMXCA CHCTEMHBIMHU I OTHEIBHBIX IPEAMETOB €CTe-
CTBEHHO-HAYYHOT'O LIUKJIA.
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OO1ue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAYYHBIH (PakT, TMIIOTE3a, TEOpUS,
3aKOH, aHaJlu3, CUHTE3, KIacCU(PHUKAIMS, TEPUOTUIHOCTh, HAOTIOACHNUE, IKCIIEPU-
MEHT, MOJICTTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dwusuka: Marepusi, aToM, dJIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIHI, U30TO-
IBI, PAJOAKTUBHOCTh, MOJICKYJIA, JICKTPUYCCKHMA 3apsi1, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NYECKUE BEIUYUHBI, €AUHUIBI U3Mepe-
HUS1, KOCMOC, TJTaHETHI, 3B€3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC MOPOIBI, MOJIE3-
HBIC UCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

[lepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneera. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XH-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAJIBIIUA U UX COCAUHCHUH B
COOTBETCTBHH C ITOJOKEHUEM 3JIEMEHTOB B [lepronueckor CUCTEME U CTPOCHUEM
MX aTOMOB.

CrtpoeHue BelecTBa: BUIbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX Pe-
MIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTALIMYECKOW PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIIMXCSA K Pa3IMYHbIM KJIACCAM HEOPTaHMYECKUX COEIU-
HEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEILECTB, MO TEIJIOBOMY 3P (DEKTy, Mo u3Me-
HEHUIO CTETNEHEH OKUCIEHUS XMMUYECKHX DJIEMEHTOB, MO 0OPaTUMOCTH, MO yya-
CTUIO KaTajnu3aTopa). JK30- M JHIOTEPMUYECKUE DPEAKINH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[TonsiTue 0 ckopocT xumMuyeckor peakuuu. [loHsiTue 006 0OpaTUMBIX U He-
00paTUMBIX XUMHUYECKUX peakiusixX. [[oHATHEe 0 TOMOTE€HHBIX U T€TEPOreHHBIX pe-
akiusax. [lonstne o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECHH. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XMMHUYECKON PEAKLMHU U MOJIOKEHUE XUMUUYECKOIO0 pPaB-
HOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, JJCKTPOHHBIA OajaHC OKHC-
JUTEIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBiIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUHN C UCTIOJIb30BAaHMEM METO/1a SJICKTPOHHOTO OanaHca.
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Teopus 31EKTPOIUTUYECKON TUCCOLHUALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakuil HOHHOTO OOMEHa,
IIOJIHBIE U COKPAIEHHBIE NOHHBIE ypaBHEHMS peakuuil. CBOMCTBA KHCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anMasa), CJIOKHBIX BELIECTB (XJI0-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIUU OT
BO3JICHCTBHS Pa3IMYHBIX (DAKTOPOB, UCCIIEIOBAHUE AJIEKTPONPOBOAHOCTU PACTBO-
POB BEIIECTB, IpoLEcca TUCCOLMALNN KUCTIOT, IIeJIouel U conei (BO3MOXKHO HC-
N0JIb30BaHUE BUJCO MATEPHAIIOB), MPOBEACHNUE OMNBITOB, WIIIOCTPUPYIOLIUX MpHU-
3HAKU MPOTEKAaHMsI peaklnii MOHHOro ooMeHa (0Opa3oBaHHE OCA/IKa, BBIIEICHUE
rasza, o0Opa3oBaHUE BOJIbl), ONbBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, pPEaKUUU Ppa3JI0KEHUS, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO01ast xapakTepucTUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHbIE CTereHu okucieHus. CTpoeHue M (PU3MUEecKHe CBONCTBA MPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTaJuIaMH, HEMETAJUIAMH, 1eja04aMu). Xa0poBoaopoa. CossiHas KHCIIOTa, XMMU-
YECKHUE CBOKCTBA, NOJIyYeHUE, TPUMEHEHHE. JIeMCTBHE XII0Opa U XJIOPOBOIOPOIa HA
OpraHW3M 4YenoBeKa. BaxkHenme XJI0pruabl M UX HAXOXKIAEHNE B IPUPOE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NYECKUe CBOWCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKue cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnueckre 1 XMMHUECKHe CBOWCTBa (001IMe KaK MpeacTaBUTe-
JIs1 KJ1acca KUCJOT U crienuduyeckue). XuMHUUECKHE Peakiiu, JeKalie B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KuciotThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha CyJab(}aT-HoH.
Haxoxenue cepsl 1 €€ COeAMHEHUN B NPUPOIe. XUMUUYECKOE 3arpsA3HEHUE OKPY-
YKAIOLLEH Cpeibl COEUHEHUSMHU Cepbl (KUCIOTHBIE JOKIH, 3arpsI3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.
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OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnerduueckue). Mcnoms-
30BaHME HUTPATOB U COJIEM aMMOHHMS B Kaue€CTBE MUHEPAJIbHBIX yH0OpeHui. Xu-
MUYECKOE 3arps3HEHUE OKPYXAIoleH Cpelbl COCAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, amioTpornHbie MO-
mupukammu pocdopa, pusnueckue u xumudeckue cporictea. Oxeun gpocdopa (V)
u QocdopHas kuciora, QU3NYECKHE U XUMUYECKHE CBOICTBA, noxydeHue. Hc-
noJib3oBaHue (ochaToB B Kau€CTBE MUHEPAIbHBIX yI00pEHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. YTJIEpOJ, aluIOTPOIHble MOJupHKa-
LIMU, pacIpOCTpaHEHUE B MPUPOJE, PU3NYECKHME U XMUMHYECKHE CBOWCTBAa. AJ-
copouusi. Kpyrosopot yriepona B npupoje. OKcuibl yriiepoaa, ux Gu3ndeckue u
XUMUYECKUE CBOWMCTBA, NEMCTBUE HA JKUBBIE OPTraHW3MBbI, OJIYYEHUE U TIPUMEHE-
HUe. DKOJIOTUYECKUe MpodeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV), runoresa
r100aIbHOTO MOTETUICHUS KJIIMMAaTa, MapHUKOBBIN 3(PpeKT. YToapHas KUcioTa u €
COJIM, UX (PU3HYECKHE U XUMHUYECKHE CBOWCTBA, NOJIyYeHHE U NpuMeHeHue. Kaue-
CTBEHHAs peakiusi Ha kKapOboHaT-uoHbl. Mcmonab3oBaHue kapOOHATOB B OBITY, Me-
JULHUHE, TPOMBIIUIEHHOCTH U CEICKOM XO3SIIICTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOIHBIN a3, HEPTh), TPOIYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX POJIH B
KU3HM YesoBeka. MarepuaibHOE €JUHCTBO OPTaHUYECKUX U HEOPTAHMUYECKUX CO-
eIMHEHUI.

Kpemnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, MOJIyYeHHE U ITPUMEHE-
Hue. CoequHeHs] KpeMHUs B npupoje. O01re npeacTaBieHust 00 OKcUae Kpem-
Hus (IV) u xpemuueBoit kucnore. CUIUKATHI, X UCIOJIH30BaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHENIINE CTPOUTEIIbHBIE MaTEpHUalibl: KEpaMHuKa, CTEKIIO, -
MEHT, 0€TOH, kenie300eToH. [IpobaeMbl 6e30MacHOr0 MCMOIb30BAHUSI CTPOUTEIIh-
HBIX MaTEpHUaJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
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UX MPOTEKAHUs, ONBITHI, OTPAXKAIOIIUE (PU3NUECKUE U XUMUYECKUE CBOICTBA rajo-
F€HOB M UX COEAUMHEHUH (BO3MOYKHO HCIIOJIB30BAHHME BHJIEOMATEPHAIIOB), O3HA-
KOMJICHHE ¢ oOpaslaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIICHHE C 0Opasimamu
cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHUI€OMATEPUAIIOB), Ha0IO-
JIeHue Mpoiiecca oOyriIMBaHUs caxapa IMoJ JIeMCTBUEM KOHILIEHTPUPOBAHHOM cep-
HOM KHCJIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHMaKa, IPOBEJICHUE KAaYECTBEHHBIX PEaKUMid Ha MOH aMMOHUS U (oc-
(baT-uoH U M3yyeHUE NMPU3HAKOB UX MPOTEKAHMS, B3AaUMOACHCTBUE KOHLIEHTPHUPO-
BaHHOM a30THON KHUCIOTBHI ¢ MEIbI0 (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMAaTEpHa-
JIOB), U3yUYEHUE MOJIENEe KPUCTAINIMYECKUX PEIIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH pacCTBOPEHHBIX BELIECTB AKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOra3a, MOJy4YeHUe, coOMpaHue, pacrno3Ha-
BAHME W M3YYEHUE CBOMCTB YIJIEKMCIIOIO ras3a, IPOBEJEHNE KaYE€CTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-HOHBI M U3yY€HHE MPU3HAKOB UX MPOTEKAHUsI, O3HA-
KOMJIEHUE C TPOAYKUMEH CUIMKATHOM MPOMBIIIICHHOCTH, PELIEHUE IKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMEeTaIbl U KX COETUHEHUS.

MeTtasibl M MX COeAUHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noJioxxenus B [lepuonnueckon cucreme xumudeckux simemeHToB . . Menne-
JeeBa U CTpoeHHst aToMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBsA3b U MeTall-
JMYECKas KPUCTAJUIMYECKASI pEIETKA. DNEKTPOXUMUYECKUM Pl HANIPSIKEHU Me-
TajoB. OU3NUECKHUE U XMMHUUYECKHE CBOMCTBA MeTaiioB. OO0Iue Ccrocoosl momy-
4YeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CriaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBIIIJIEHHOCTH.

[[enounble MeTambl: nonoxkeHue B [leproanueckoil cucTeEME XUMUYECKUX
aneMeHToB [I. 1. MeneneeBa, CTpoeHHE UX aTOMOB, Hax0xXAeHue B rpupone. du-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kanus). OKCUIbI U TU]I-
POKCHJIbI HATpUs U Kanusl. [[puMeHeHne meI0YHbIX METAIIOB U UX COCTMHEHUH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLIMK: TTOJ0XKEeHUe B [lepuonu-
YecKon cucreme xuMmudeckux siiemeHtoB J[. M. Menneneesa, ctpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3Nyeckue U XMMHUYECKHE CBOMCTBA MarHus U
Kanbliusd. BaxkHelve coenuHeHUs Kalblusg (OKCHI, THAPOKCUI, coiu). JKéct-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.
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AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxX0XKAcHUE B pupoae. Puzndeckue u xu-
MUYECKHE CBOICTBa amtoMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€EMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoje. PU3NUECKUE U XUMU-
YyecKue CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I11) u xenesa (11D),
UX COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METaJJIOB M CILIaBOB, UX (PU3MUECKUMHU CBOU-
CTBaMHU, U3YYECHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), OCOOCHHOCTE B3aUMOJACHCTBUS OKCHIA KaJbIUS U HATPUS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE CBOMCTB
XKECTKOM BOJBI, IIPOIIECCA TOPEHUS KeJie3a B KUCIopoie (BO3MOKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), IPU3HAKOB MTPOTEKAHUSI KAUECTBEHHBIX PEaKIUI HA UOHBIL:
MarHusi, Kajiblus, adqroMuHusi, nuHka, xeneza (II) m xenesa (III), meam (1),
HaOJII0ICHUE U ONMCAaHKE MPOLECCOB OKPAIMBAHUA TJIaMEHU MOHAMU HATpUs, Ka-
JUS. U Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPUAIIOB), HCCIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THUJIPOKCHA AITIOMUHUS U THUAPOKCHJIA IMHKA, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHele MeTaibl U UX COCTUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecrBa n maTepuaiibl B IOBCEIHEBHOM KU3HU 4eoBeKa. be3onacHoe wuc-
MOJIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiuil B ObITy. [lepBas momormb mpu Xu-
MHUYECKHX 0KOTaxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
po0Iem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepualioB (CTEKJO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXXIpeIMETHBIX CBSI3€U MpU U3YUYEHUH XUMHH B 9 Kilacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TIOHSTUN, SIBJISIONIUXCS CUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTe-
CTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(uKalus, NepUOINUYHOCTb, HAOIOIEHUE, IKCIIe-
PUMEHT, MOJICTUPOBAHKE, W3MEPEHHE, MOJCIb, SBICHUE, MAPHUKOBBIN 3(deKT,
TE€XHOJIOTUS, MATEPUAJIBI.
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duznka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIIHUI, U30TO-
b, PAJMOAKTUBHOCTh, MOJICKYJIa, SJIEKTPUUECKHUNA 3apsij, MPOBOJIHHUKH, TIOTYTPO-
BOJHUKHU, TUAICKTPHUKHU, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE CO-
CTOSIHME BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHCTa/UIMUECKas peniéTka,
CIUTaBbl, (DU3UYCCKUEC BEIMYHMHBI, CAWMHHIIBI U3MEPECHHS, KOCMHUECKOE MPOCTpaH-
CTBO, INTAHETHI, 3BE3 b1, COJIHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPCHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIC MOPOJIBI, IOJIE3-
HBIC HCKOITAaeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.
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3. IVNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/I-
META HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3VYJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO 00111eT0 00pa3oBa-
HUS JOCTUTAIOTCS B X0JI¢ OOYYCHHS XMUMUU B €IUHCTBE YU4EOHOW U BOCITUTATEIIHHON
JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBI-
MU ¥ JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMUA B OOIIIECTBE MPaBUIaMHU U
HOpPMaMHU TOBEJICHUSI U CHOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHUS, CaMOPAa3BUTHUS U
COTMAITA3AITIH 00yJarOIIHNXCS.

JIngHOCTHBIE PE3yNbTaThl OTPAYKAIOT TOTOBHOCTH OOYYaIOIIMNXCS PYKOBOJICTBO-
BaThCSl CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACIIMPEHUE OIbITA JIes-
TEILHOCTH Ha €€ OCHOBE, B TOM UMCJIC B YAaCTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUSA:

[IEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HacCJIe/IUI0, IOHMMAHUS 3HAUCHUS XUMUYECKON HAyKU B )KM3HU COBPEMEH-
HOTro OOIleCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(pOpMaIuei O MepeaoBbIX
JTOCTUKEHUSAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUS O COIMAJIBHBIX HOpMaxX M MpaBHIaX MEXJINYHOCTHBIX OTHOIIIE-
HUHA B KOJUICKTUBE, KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B OOIIIECTBEHHO IOJIC3HOM,
y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U APYTUX BUJIAX JNEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOl COBMECTHOM AESTENbHOCTU MPHU BBITOJIHEHUHN y4EOHBIX, MO3HABA-
TEJbHBIX 3a/1a4, BBIMOJHEHUH XUMUYCCKHUX SKCIIEPUMEHTOB, CO3/JaHUH YUYE€OHBIX ITPO-
€KTOB, CTPEMJICHHS K B3aUMOITOHHUMAHHUIO W B3aMMOITIOMOIIM B IIpoIiecce 3TOW y4eo-
HOW JESATEIbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IMOBEJACHUE M TMOCTYIKHA CBOUX TO-
BAPUILIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIE-
CTBHU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIIECTBE M XMUMHUUYECKON peakiuu, CO-
OTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOIINE OCHOBY
JUIsl TIOHUMAaHUS CYIIHOCTH HAayYHOW KapTHUHBI MHpa, TPEACTaBICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX UYeJOBEKa C MPUPOJIHON cpe-
JIOW, O POJIM XUMHUH B MMO3HAHUM STUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTUBBI, HAMPABJICHHBIE HA MOJYY€HUE HOBBIX 3HAHU 0O XU-
MUH, HEOOXOIUMBIE Il OOBSICHEHHS] HAaOJI01aeMbIX MPOLIECCOB U SBJICHUM, MMO3HA-
BaTeJIbHOM, HOOPMAIIMOHHONW M YUTATEIHLCKON KYJIbTYpPHhl, B TOM YHCJIC HABBIKOB Ca-
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MOCTOSITEIbHON pabOThI ¢ Y4eOHBIMU TEKCTaMHU, CIIPABOYHON JTUTEPATypPOil, JOCTYTI-
HBIMHU TEXHUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K 00YyUYEHHUIO U TTO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIOCO0-
HOCTh K CaMOOOpa30BaHUIO, IPOESKTHON U UCCIIEI0BATENbCKON AESITEIbHOCTH, K OCO-
3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH ¥ YPOBHS OOyYCHHSI B TaJIbHEUIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTAaHOBKHU Ha 37I0POBBIA 00pa3 *KU3HU, OCO3ZHAHKE TOCJIEICTBUM U HENPUITHE BpE-
HBIX MPUBBIUEK (YHIOTPEOJICHUS aJIKOTOJis, HAPKOTHUKOB, KYpEeHHUs), HEOOXOAUMOCTU
COOJTIOICHNS TIPaBUIT OE30MACHOCTH NP OOPAIEHUN ¢ XUMHUYECKHUMH BEIIECTBAMH B
OBITY M peaTbHOU KU3HU;

5) Tpy10BOIr0 BOCIMTAHUS:

MHTEPEC K MPAKTUUYECKOMY H3YYEeHHIO mpodeccuil U TpyAa pa3iIudHOro poja,
YBaXXEHHE K TPYAY U pe3ysbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATIBHOU
TPaAeKTOPUU MPOAOJKEHUSI 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIO-
COOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, ycIeuHou mpogdec-
CUOHAJIBHOM JIESITEIbBHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHHI, TOTOBHOCTh a/IalTH-
pOBaThCS B MPOPECCUOHATIBHOM CpEJIE;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU
Ha 3emMJie, OCHOBE €€ CYLIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTU 3J0pPOBOro U Oe3omac-
HOTO oOpa3a XM3HU, OTBETCTBEHHOE OTHOIIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MPaBUJI 0€30MacHOro
MOBEJEHUS TPU padoTe C BEIIECTBAMM, a TAK)KE B CUTyallUsX, YIPOXKAIOLIUX 340PO-
BbBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSA, MOJIy4aeMbl€ NMPU U3YUCHUU XUMHH, JJIS pe-
LICHUS 3aJa4, CBSA3aHHBIX C OKPYXKArOIIEH NPUPOJHOW CpPEIOM, I ITOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJBTYPbl, OCO3HAHMS TJ100aJIBHOrO XapakTepa 3KOoJoruye-
CKHMX TPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOJI0B XUMHUHU, IKOJIOTHYECKOTO
MBIIUIEHUSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHON, KOMMYHHKATUBHOM
Y COIMAIIbHOW MPaKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMETHBIX Pe3yJIbTAaTOB BBIJACISIOT 3HAYUMBIE JJis1 (hOPMUPO-
BaHUSI MUPOBO33PEHUS OOIIIEHAYYHbIEC TTOHATHUS (3aKOH, TEOpHUsl, PUHIIMI, TUIIOTE3a,
¢dakT, cuctema, MpoLEecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIONb3YIOTCS B €CTe-
CTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUN W3 ITHX
npeaMeToB (popMUPOBATH MPEACTABICHUE O 1EIOCTHONM HAy4YHOW KapTHHE MUpa, U
YHUBEpCaAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETyIIs-
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THUBHBIC), KOTOPHIC 00ECTIEYNBAIOT ()OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEILHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM eI TeTHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHUS HCIIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HA-
HUMN: paCKphIBATh CMBICIT XUMUYECKHUX TMOHATUN (BBIACIATh UX XapaKTEPHBIC MPU3HA-
KW, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHIMH), UCIOJB30BATh TOHATHS
JUTsl OOBSICHEHUS OTIENbHBIX (DaKTOB M SIBICHUHM, BHIOMPATh OCHOBAHUSA U KPUTEPUU
JUTSL KITACCU(PMKALIMM XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKIUil, yCTaHABIUBAThH
MIPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3Y4YEHUS, CTPOUTH JIOTHUECKHE
paccyxneHus (MHIyKTUBHBIC, ACTYKTHBHBIC, 10 aHAJOTWH), JEJIaTh BBHIBOILI M 3a-
KIJIFOUCHUS;

yMEHHUE MPUMEHSThH B MPOIECCe MO3HAHUS MOHATHUS (MPEIMETHBIE U METaIpe/-
METHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOIb3YEMbIE B XUMHH, TIPE0Opa3o-
BBIBAThH IIMPOKO MPUMEHIEMBIC B XMMHUHU MOJICITBHBIC TIPEICTABICHUS — XUMHYCCKHMI
3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKas (opMysa U YpaBHCHHE XUMHUYCCKON peakinu
— MpU pelIeHUuH y4eOHO-TI03HABATEIbHBIX 3a7a4, C YYETOM ITUX MOJEIbHBIX Tpe/I-
CTaBJICHUH BBISBIIATHh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH U3YYaEMBbIX 00b-
€KTOB — XHMUYECKHUX BEIIECTB M XUMHUUYECKHX PEAKIIUH, BBISIBIISATH OOIIHE 3aKOHO-
MEPHOCTH, MPUIUHHO-CIICJICTBEHHBIE CBSI3U U MPOTHUBOPEUHS B U3YYaCMBIX IMPOIIEC-
cax W SIBJICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

yYMEHHUE HMCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KA4eCTBE MHCTPYMEHTa IIO-
3HAHMS, a TaK)KE B KA4eCTBE OCHOBBI ISl ()OPMHPOBAHUS THUITOTE3BI TIO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

IPUOOPETEHUE OMBITA 10 IIAHUPOBAHUIO, OPTAaHU3AIMU U TMPOBEJCHUIO YUCHU-
YECKUX DKCIEPUMEHTOB, YMEHUE HaOJ0/IaTh 32 XOJIOM MPOIEecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €0 pe3yibTaT, POPMyIUpPOBaTH OOOOIIEHHUS U BBHIBOABI IO PE3YIIb-
TaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHUS, COCTABIIATh OTYET O MPOJCIIAHHON pa-
oore.

Pabora c nndopmanueii:

YMEHUE BBIOMpPATh, aHAIM3UPOBATH U HUHTEPIPETHPOBATH HHGPOPMAIMIO DPa3-
JUYHBIX BUJIOB U (POPM MPEACTABICHMS, TIOJyYaeMyI0 M3 Pa3HBIX UCTOYHUKOB (HAayd-
HO-TIOITYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC IMOCOOHS, pe-
cypcbl MHTEpHETa), KPUTHYECKH OIICHWBATh IPOTHBOPEYHMBYID W HEIOCTOBEPHYIO
uH(}OpMaIHIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJBI M 3aMPOCHl TIPU TIOUCKE U 0TOOpE HH-
dbopMar ¥ COOTBETCTBYIOIIMX JaHHBIX, HCOOXOIUMBIX JIJISl BBIMIOJTHEHUS YUSOHBIX
Y TI03HABATENIBHBIX 33J1a4 OMPe/eIEHHOTO THIIA, TPHOOPETEHHE OIBITa B 00IACTH UC-

[okymeHT co3aaH B anekTpoHHoi chopme. Ne PN Xumna OO0 ot 29.08.2025. UcnonHutens: Benosa C.B. r'BﬂEKTPOHHbIﬁ
CtpaHunua 16 us 27. CTpaHuua cosgara: 20.09.2025 10:41 =¥ TATAPCTAH



MOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAICHUE KYJIbTY-
POl aKTUBHOT'O HCIIOJIb30BAHUSI PA3JUYHBIX MOUCKOBBIX CHUCTEM, CaAMOCTOSATEIBHO
BBIOMpPATh ONTUMAIBHYIO (OpMY MpEACTaBlIeHUs] UHPOPMALUU U WUIUTFOCTPUPOBATH
perraemMbie 3aJa4l HECIOKHBIMU CXEMaMH, JuarpaMmamu, ApyrumMu gopmamu rpa-
(GUKN ¥ X KOMOWHAITUSMH,

YMEHHUE HCIOJIb30BATh M aHAIM3HPOBATh B Ipoliecce y4eOHOM M HcclieoBa-
TEIbCKOU IeATEIBHOCTH UHPOPMAIUIO O BIUSHUH MPOMBIIUIEHHOCTH, CETBCKOTO XO-
351CTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH IPUPOJHOM CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIe JeHCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0/i€ auanora u (Wim) IUCKYCCUHU) MO CYLIECTBY
oOcy>kaaemMoi TeMbl, OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIIHHO BBIMOTHE-
HUSI IPEITIOKEHHOM 3a/1auu;

YMEHHUSI TPEACTABIATh MOJIYYEHHBIE PE3YJIbTAThl MMO3HABATEIBHOW JIEATENBHO-
CTU B YCTHBIX M NMTUCbMEHHBIX TEKCTaX; JI€JaTh MPE3CHTAIIUIO PE3YIbTATOB BHIIOIHE-
HUSI XUMHUYECKOTO dKCIIepUMEeHTa (J1ab0opaTOpHOTrO OIbITa, 1a00paTOPHON pabOThI O
MCCJIEIOBAHHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

YMEHHUsI Y4EOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHON MO3HaBa-
TEIbHON U UCCIEA0BATEIBCKON IEATENBHOCTH MPU PEIICHUH BO3HUKAIOLIUX MPOOIEM
Ha OCHOBE y4€Ta OOIIUX MHTEPECOB M COTJIACOBAHMS MO3ULIUM (0OCYXIeHUsI, OOMEH
MHEHHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHAIIUS COBMECTHBIX JEHCTBUM, OMpeese-
HUE KPUTEPHUEB MO OLIEHKE KaYECTBA BHIMIOJHEHHOMN pabOThI U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSTENBHO OINPEAENIATh UEIN AEATENbHOCTH, MIAHUPOBATh, OCY-
HIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO €S-
TEJIBHOCTh, BHIOMpaTh Hanbosnee 3PQPeKTUBHBIE CIOCOOBI peleHuss y4eOHbIX U TO-
3HABATEJIbHBIX 3a/1a4, CaMOCTOATEIIBHO COCTaBJISITh WM KOPPEKTHPOBATH MPEIJIO-
YKCHHBIN aJITOPUTM JEHUCTBUN MPU BBITIOJIHEHUU 3aJaHUN C YUETOM ITOIYUYECHUSI HOBBIX
3HaHUU 00 U3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUIX, OLIECHUBATh COOTBETCTBUE
ITOJIYYEHHOTO pe3yJIbTaTa 3asiBJICHHOM LIEJIW, YMEHHUE UCIIOJIb30BAaTh U aHAIU3UPOBATH
KOHTEKCTBHI, IPEIJIaracMbI€ B YCJIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpenMeTHBIX pe3yibTaTOB IO OCBOCHUIO O0SI3aTENILHOTO COepKa-
HUS, YCTAHOBJIEHHOrO JaHHOW (denepanbHON pabodeil NpOorpamMMoid, BBIIEISIOT:
OCBOCHHbBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUH, crie-
nuduyueckue sk TpeIMEeTHOM o0nacTu «XUMHS», BUAbI IESITEIBHOCTH IO MOIyYe-
HUIO HOBOTO 3HaHUS, €r0 MHTEPIPETAINH, TPEOoOPa30BaHUIO U TPUMEHEHHUIO B pa3-
JTUYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiy oOyuenus B 8 kjiacce npeIMeTHbIE PE3ybTaTbl HA OA30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:
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e pacCKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUNA: aTOM, MOJIEKYJIa, XUMHYE-
CKHI 3JIEMEHT, IPOCTOE BELECTBO, CIIOAKHOE BELIECTBO, CMECH (OJHOPOAHAS U HE-
OJIHOPOJIHAs1), BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsi Macca, Ko-
JIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBasl 0JS XUMHYECKOIO 3Jie-
MEHTa B COCTUHEHUH, MOJISIPHBIN 00BbEM, OKCU, KICIIOTa, OCHOBAHUE, COJIb, DIICK-
TPOOTPUIIATEIBHOCTh, CTETICHb OKHCICHHS, XUMUYECKas peakius, Kiaccupuka-
LU pEAKLUI: pEaKMU COCIUHEHHS, PEAKIIUU PA3JIOKECHUS, PEAKLIUU 3aMELICHUS,
peakuuu oOMeHa, 9K30- U HHAOTEPMUUYECKUE peaKkluu, TeroBoi 3¢ EeKT peak-
IIUH, SAPO aToMa, PJICKTPOHHBINA CJIOM aroMa, aTOMHasi opOUTalb, paguyc aTroMma,
XUMUYECKasl CBS3b, MOJIAPHAs M HEMOJISIpHAs KOBAJEHTHAs CBS3b, HIOHHAS CBA3b,
MOH, KaTUOH, aHHWOH, PacTBOp, MaccoBas JI0Js BellecTBa (MPOLEHTHAsl KOHIICH-
Tpalus) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHSATHUI U NPUMEHATH
ATU MOHATHS IPH ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

e HCIMOJb30BATh XMMHUYECKYI0 CUMBOJMKY JJisi COCTABJICHHS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONPEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIEHb
OKHCJICHHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAJJICKHOCTh BELIECTB K
ONpeeIEHHOMY KJIacCy COCAMHEHUN 1o GopMysiaM, BUJI XUMUYECKOU CBSI3U (KO-
BAJICHTHAs Y MOHHAs1) B HEOPTraHUYECKUX COCUHEHUSX;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona . . MenneneeBa: 1eMOHCTPUPO-
BaTh NOHUMAaHUE NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
OT ux nosioxkenus B Ilepuoguueckoil cucreMe, 3aKOHOB COXPAHEHHUS! MAcChl Be-
IIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOraji-
po;

e ONKCHIBATh U XapaKTepu3oBaTh TabinyHyro ¢opmy llepuoanueckoil cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHAs moarpytmna (A-rpymnmna)» u
«mmobounas noarpynmna (b-rpymnma)», Manbie U OOJBIINE TEPUOJIBI, COOTHOCUTH
0003HaueHusA, KOTopble UMErOTCs B Tabmuue «lleproanyeckas cucrema XUMHYE-
ckux anemeHToB J[. 1. MeHnneneeBa» ¢ 4UCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij siipa, o0IIee YnCiIo JIEKTPOHOB
Y pacnpeereHUe UX M0 3JEKTPOHHBIM CIIOSIM);

e KJAacCU(pUUUPOBATh XMMUYECKUE TIEMEHThI, HEOPTaHUYECKHE BEUIECTBA, XUMUYE-
CKHME€ peaklMH (110 YMCIy M COCTaBY yYaCTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEIl-
noBoMy 3 dexTy);

e XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE CBOICTBA BEIIECTB pa3iny-
HBIX KJIACCOB, MOJTBEPKJas ONMUCAHHE MPUMEPAMH MOJIEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;
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e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOT'O COCTa-
Ba, BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIIEHUNA B PA3IUYHbBIX YCIOBHU-
AX;

e BBIUYHUCIATH OTHOCUTEIBbHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, Mac-
COBYIO JIOJTFO XUMHUYECKOTO AJIEMEHTa 10 (hOpMYyJie COSTUHEHHUS, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKIUU;

e TMPUMEHATH OCHOBHBIE OMEPAIIMU MBICIUTEIBLHON NEATEIbHOCTH — aHaJIu3 U CUH-
T€3, CpaBHEHHE, O00O0OIlEeHHEe, CHUCTEeMATHU3AIUIO, KIACCHU(UKAIINIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — ISl U3YUEHUsI CBOWCTB BELIECTB U XUMHYE-
CKHX PEaKIMi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOIIOJICHUE, U3MEpe-
HUE, MOJICTTUPOBAHUE, SKCIEPUMEHT (pealbHbIM 1 MBICIICHHBIN );

e CIIEJIOBaTh MPaBWJIAM IOJH30BAHUA XUMUYECKON MOCYA0M U 1ab0paTOpHBIM 000-
pyJIOBaHHEM, a TaKKe MpaBHJIaM OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB MO IMOJIY-
YEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOJAA), TIPUTO-
TOBJICHUIO PAacTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJIEM PACTBOPEHHOIO BEIllE-
CTBa, TUIAHUPOBATh U MPOBOJAUTH XUMHUECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO
PAcTBOPOB MIEIOYEH M KUCIOT C OMOIIBI0 MHIUKATOPOB (JakMyc, GpeHondrae-
VH, METWJIOPAHX U APyTHE).

K koniy oOydenus B 9 kiiacce npeaMeTHbIe pe3ysibTaThl HAa 0a30BOM YpPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHU:

e PpACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHSITUN: XWMHYECKUWU DSIJIEMEHT,
aToOM, MOJIEKYyJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKasl peak-
1Usl, XUMUYECKasl CBsI3b, TEIJIOBOM A((PEKT peakuuu, MoJib, MOJISIPHBIA OOBEM,
pacTBOp, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAsT JUCCOLUALINS, pe-
aKIIMM MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBIE U
HEeoOpaTUMBbIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKHCIIH-
T€Jb, BOCCTAHOBUTEIbh, OKHUCICHHE M BOCCTAHOBJICHHE, ajuloTpomnus, amdortep-
HOCTb, XUMHYECKasl CBSI3b (KOBaJICHTHAsI, MOHHAS, METAJUIMUECKas ), KpUCTAIHYe-
CKasl peli€Tka, KOppOo3us METAJUIOB, CIUIAaBbl, CKOPOCTh XMMHUYECKOW peakIuu,
npenenbHo ponycruMas kKonentpauus [1/IK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMWYECKUX IMOHSITHH W TPUMEHATH
9TH TIOHATUSI TIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHYECKYIO CHUMBOJMKY JUIsI COCTaBiIeHUS (POpMyJ BEHIECTB U
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

e OINpEIENATh BAJEHTHOCTh M CTENECHb OKUCICHHS XUMHUYECKUX DIJIIEMEHTOB B CO-
€MHEHUSIX PA3IUYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMNpEaeIEHHOMY
KJIacCy COCIMHEHUN Mo (GopmysiaM, BUJ XUMHUUYECKON CBSI3M (KOBAJICHTHAs, NOH-
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Hasl, METAJJTMYECKasl) B HEOPTaHUYECKUX COCTUHEHUSX, 3apsii HOHA 0 XUMHUYe-
CKOil (hopmyIie, XapakTep cpebl B BOJAHBIX PacTBOPAaX HEOPTraHHMUECKUX COEIUHE-
HUH, T KPUCTALTUYECKON pelEéTKU KOHKPETHOTO BEIIECTBA;

e packpsiBath cMmbich [lepuoanueckoro 3akona J[. M. MenaeneeBa u J1eMOHCTPUPO-
BaTh €r0 NMOHUMAHUE: OMMCHIBATh M XapaKTepu30BaTh TabmnuHyo Gopmy [lepuo-
JIMYECKON CHUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3INyaTh MOHITHS «TJIaBHAS IMOJ-
rpynna (A-rpynmna)» u «modouynas noarpynmna (b-rpymnma)», Maneie u OoJibIue
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON Tald-
JUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX JJIEMEH-
TOB (COCTaB M 3aps siapa, oOIee YUCIO DJIECKTPOHOB U PACHpENEICHUE UX IO
AJIEKTPOHHBIM CJI0IM), OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COEIMHEHUH B Mpejesiax MajbIX IEPUOIOB U IJIaBHBIX MOATPYIII
C Y4ETOM CTPOECHHS UX aTOMOB;

e KJaccu(pUUUPOBATh XUMHUUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMUYE-
CKHE peakiuu (M0 YUCIY M COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIl-
s0BOMY 3(PexTy, 0 U3MEHEHUIO CTENIEHEH OKUCIECHUSI XUMUIECKUX AIIEMEHTOB);

e XapaKTepU30BaTh (ONMUCHIBATH) OOIIME M cHeU(pUUYECKEe XUMUYECKUE CBOWCTBA
IOPOCTBIX U CJIOXHBIX BEIECTB, MOATBEPKAasi ONMUCAHUE IPUMEPAMU MOJIEKYJISAp-
HBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

e COCTaBIIATb YpPaBHEHUS DJCKTPOIUTUYECKON IAUCCOIHUAIMN KHCIOT, IIEJIo4Ye u
COJIEH, MOJHbIE W COKpPAIEHHBIE YPABHEHUSI PEAKIM MOHHOrO OOMEHa, ypaBHe-
HUSl peakUui, MOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETHYECKOW CBS3U MEXIY
BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

e PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUi MOCpea-
CTBOM COCTAaBJICHHSI 3JIEKTPOHHOTO OajaHca 3THX PeakUuii;

e IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHO-
CTH NMPOTEKAHUsI XUMUUECKUX MPEBPALICHUI B Pa3IMUHBIX YCIOBUSIX;

e BBIYHCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, Mac-
COBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTA MO (POopMyJie COeIMHEHHSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUECKOMN peaKInu;

e coOMIOAaTh MpaBUiIa MOJIb30BAHUSI XUMUYECKON MOCYNIO0N U JIaOOpaTOpPHBIM 000-
pyJIOBaHHEM, a TaK)Ke MpaBuiia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUM C MH-
CTPYKIUSMHU TIO BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKHX OIBITOB MO TMOJTyde-
HUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TIPOBOAWTH DPEAKIINH, TMOATBEPXKIAIONINE KAYECTBEHHBI COCTaB PAa3JIMYHBIX Be-
IIECTB: Paclo3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OPOMHII-, HOAUA-, KapOOHAT-,
docdart-, cunmkar-, cyabdar-, TMAPOKCUA-UOHBI, KATHOHBI AMMOHHS U UOHBI U3Y-
YEHHBIX METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHMYECKHX Be-

IIECTB,
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e TMPHUMEHSITh OCHOBHBIEC ONEPALMU MBICIUTENBHOMN EATEeIbHOCTH — aHAJU3 U CHH-
T€3, CpaBHEHHE, OOOOIIEHHWE, CHUCTEMATHU3AIlMIO, BBIABICHUE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€U — JJI U3YUYEHUSI CBOMCTB BELLIECTB M XUMUYECKUX PEAKLUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIIO/IEHUE, U3MEPEHHUE, MOJIEIUPO-
BAaHHE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIN ).

4. TemaTn4eckoe NJIAHNPOBAaHME C Y4eTOM padoyeil MporpaMMbl BOCIIUTAHUA C
YKa3aHHeM KOJIN4YeCTBa YacoB, 0TBOJAMMBbIX HA OCBOEHHE KasK10il TeMbl.

[leneBbiM mpuoputreroM Ha ypoBHe OOO sBisieTcss co3laHue OJaronpUsTHBIX
YCIIOBUN JJI pa3BUTHUS COLIMAJIBHO 3HAYUMbBIX OTHOIIEHUM IIKOJBLHUKOB U, MPEXIIE
BCETO, IICHHOCTHBIX OTHOIIICHUN:

- K CEMbe KaK TJIaBHOH OMOpE B )KM3HU YEJIOBEKA M HCTOYHUKY €T0 CUACThS,

- K TpyZly KaKk OCHOBHOMY CITIOCOOY JOCTHXEHHS JKU3HEHHOTO OJIaromnoyuns 4elo-
BEKa, 3aJIOTy €ro YyCMEmHOro npohecCuoOHaAIbHOTO CaMOOIPECIICHHS U OIYIICHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

- K cBoeMy OreuecTBy, cBOel Masiol U OoiblIol PonrHe kak MecTy, B KOTOPOM ye-
JIOBEK BBIPOC W MO3HAN MEPBHIC PAIOCTH M HEYJa4M, KOTOpas 3aBellaHa eMy MpeIKa-
MU U KOTOPYIO HY>KHO 00eperaTh;

- K TIpUPOJIC KaK MUCTOYHUKY XU3HU Ha 3emiie, OCHOBE CaMOTO €€ CYyIIEeCTBOBaHUS,
HYKJIAIOIIEHCSl B 3alIUTE U MIOCTOSSTHHOM BHUMAHUHU CO CTOPOHBIYEIIOBEKA;

- K MUPY KaK TJIABHOMY TMPHUHIMITY YEJTOBEYECKOTO OOIIEKUTHUS, YCIOBUIO KPETTKOMH
TpY>KOBI, HaJTadKUBaHUSI OTHOIIEHUH C KoJIJIeraMu 10 paboTe BOyayIIeM U CO3JaHus
0JIaronMpUATHOTO MUKPOKJIMMATA B CBOCH COOCTBEHHOM CEMbE;

- K 3HaHUSIM KaK MHTEJJIEKTYaJIbHOMY pecypcy, oOecreunBaroiemMy Oyayiiee 4eino-
BEKa, KaK pe3ybTaTy KPOIMOTINBOTO, HO YBIEKATEIHHOTO yUeOHOTOTPYAQ;

- K KyJIbType KaK JyXOBHOMY OOTaTCTBY OOIIECTBAa U BA)KHOMY YCJIOBHIO OITYIICHHUS
YEJIOBEKOM IOJTHOTHI IPOKUBAEMOM KU3HU, KOTOPOE JTAI0T eMY

YTEHUE, MY3bIKa, UICKYCCTBO, TE€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

- K 37I0pOBBI0 KakK 3aJ0Ty JIOJITOM M aKTUBHOW KM3HU YEJIOBEKA, €r0 XOPOIIEro
HACTPOCHUS K ONTUMHUCTUIHOTO B3IJIsIIa HA MUD;

- K OKPYXalOIINM JIIOASM Kak 0e3yCIOBHON M abCONIOTHOW IIEHHOCTH, KaK paBHO-
MIPaBHBIM COITMANBHBIM MapTHEpPaM, ¢ KOTOPBIMH HEOOXOJIMMO BBICTpPaMBaTh J00pO-
KellaTeNbHbIE U B3aUMOTOACPKUBAIOIINE OTHOIICHUS, TAIOIINE YEIOBEKY PagoCTh
oOIIIeHUs ¥ TIO3BOJISIONTNE N30eraTh YyBCTBA OJJMHOYECTBA,

- K caMuM ce0e Kak X03sieBaM CBOEH CyIbObI, CAMOOTIPEACIISIFOIIMMCS U cCaMOpeaTu-
3YIOIIUMCSI IMYHOCTSIM, OTBEUAIOIIIUM 32 CBOE€ COOCTBEHHOE OyyIee.

[okymeHT co3aaH B anekTpoHHoi chopme. Ne PN Xumna OO0 ot 29.08.2025. UcnonHutens: Benosa C.B. r'BﬂEKTPOHHbIﬁ
CrpaHunua 21 3 27. CTpanuua cosgara: 20.09.2025 10:41 =¥ TATAPCTAH



-OIIBIT OKAa3aHUs IOMOIINU OKPYXKaroINM, 3a00THI O MaJIBIIIAX WU MOKHJIBIX JIOO4X,

BOJIOHTEPCKHM OIIBIT;

-OIIBIT CaMOIIO3HAHHA U CaMOaHAJIN3a, OIIBIT COOUAJIBHO IMPUCMIICMOT'O CaMOBBIPAXKC-

HHA 1 CaMOpCaJIn3aln.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoanuecTBo 4acoB
Ne HaunmenoBanue

IIpakTHye
n/ pasieioB U TeM KontpoJibHebie
Bcero cKHe
n NPOrpamMMmbl padoThI
padoTbI
Paznes 1. [leppoHavyaibHble XUMUYECKHE NOHATHUS
XuMmusl — BaKHast
00J1aCTh €CTECTBO-
1.1 3HaHUSA U IPAKTU- 5 1

4eCKOl AeATeIbHO-
CTH 4Y€eJI0BEKa

BemecTBa u
1.2 XHUMHUYECKHE 15 1
peakiuu
Hroro no paszueny 20

Pa3nen 2. BaxkHeiine npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bozayx. Kucnopon.
2.1 ITonsarue 06 oxcu- 6
Iax

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7{f41837
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837

C

bu6mmoreka [IOK
Bonopon.Ilonsatue
2.2 8 https://m.edsoo.ru/7f41837
0 KHCIIOTax U COJISIX .
Bona. PacTBopsr. bubnmnoreka [JOK
2.3 TToustie 00 ocHO- 5 1 https://m.edsoo.ru/7f41837
BaHUIX C
OCHOBHBIE KJIaCChI bu6mmorekxa [IOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COETUHEHUN c
Hroro no pazneny 30
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Pa3nen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckasi cucreMa xumnueckux 3jaementon /1. U.
MenaeneeBa. CTpoeHue aToM0OB. XUMU4YecKas CcBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE pe-

aKIuu
[Tepuonnueckuii
3aKkoH ¥ llepuou-
yecKas cucrema bubmuoteka [JOK
3.1 XUMHUYECKHUX dJIe- 7 https://m.edsoo.ru/7f41837
menToB /JI. W. c
Meunneneena.

Ctpoenue aToma

XUMHYeCcKas CBA3b.

bu6mmoreka [JOK
OKHCIUTEIBHO-
32 8 1 https://m.edsoo.ru/7f41837
BOCCTAHOBUTEIIb- .
HBIEC peaKIuu B
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837
Y
bubmuorexka [JOK
PesepBHOE Bpemst 5 https://m.edsoo.ru/7f41837
Y
OBILIEE KOJIMYECTBO
YACOB I10 ITPO- 70 4 2
T'PAMME
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9 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM

Ne n/m Konrpoabnsie IIpakruueckue
MPOrpamMMmbl Bcero
padoThI padoTshI
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOieHne 3HAaHUK OCHOB- 5 |
' HBIX pa3/IelioB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4
' peakiuii
13 DNEeKTPOIUTHYECKAs AUCCOUaIus. XUMU- g 1 1
YecKHe peaklliy B pacTBOpax
Wroro no pazueny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO01as xapakTepUCTUKa XUMUYECKHX dJIe- 4
' MeHTOB VIIA-rpynmnsl. ['anorensr
OO01mas xapakTepuCTHKa XUMUYECKHUX dJie-
2.2 MeHTOB VIA-rpynmel. Cepa u e€ 6
COCTMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKHUX dJie-
2.3 MeHTOB VA-rpymmbl. A30T, hocdop u ux 7
COCIMHEHUS
OO0m1as xapakTepuCcTUKa XUMHIECKUX dJIe-
2.4 MeHTOB [VA-rpynnel. Yriepoa u kpeMHUN U 8 1
WX COeTMHEHUS
Uroro no pazgeny 25

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
3.1 (0]§) i 4
HIHE CBOHCTRA MeTaTIon https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16 1 1
QKHEUIINE METaJUThl U MX COCTUHCHUS https://m.edsoo.ru/7 412636
Uroro no pazueny 20

Pasznen 4. Xumus 1 OKpyskamomas cpeaa

4.1 BertecTBa 1 MaTepualibl B )KH3HH YEJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 2
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5. YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BA-
TEJBHOTI'O NPOLHECCA

1. Xumus: 8 kinacce : 6a3oBbIit ypoBeHb: yueOHuk/ O.C. I'adpuensn, N.I'. Oct-
poymoB, C.A. CnankoB. — 7-e u3g., crepeoT. — Mockga : [Ipocsenienue , 2024
2. Xumus: 9 kinacce : 6a30BbIil ypoBeHb: yueOHuk/ O.C. I'abpuensan, U.I'. Oct-
poymoB, C.A. CnaakoB. — 7-e u3j., crepeoT. — Mockaa : [Ipocsenienue , 2025
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Jluct cornacoBanus k gokyMmeHTy Ne Pl Xumua OOO ot 29.08.2025
MHnunaTop cornacoBaHnus: benosa C.B. [lnpektop
CornacoBaHne nHnyuupoBaro: 20.09.2025 10:41

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Benosa C.B. 20.09.2025 - 10:41
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