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nrr. Y coropcek, 2022
IHosicHuTE/IbHASA 3aIHCKA
Pabouas nporpamma 1o npeaMery «XuMus» st 00yJaromuxcs 8-9 KJ1accoB cOCTaBIeHA
B COOTBCTCTBUHU C Tpe6OBaHI/ISIMI/I CJICAYOINX JOKYMCHTOB:

1. ®denepanbHbiit 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Denepaunn»
2. ®denepanbHBIi TOCYJAPCTBEHHBIN CTaHIAPT, YTB. MpUKa3oM MHHOOpPHAYKH OT

17.12.2010 Ne 1897 ¢ u3MEeHEHUSIMU U JIOTIOJIHECHUSIMHU.

3. [Ipukaz MunnpocBemenuss oT 20.05.2020 Ne 254 «OO6 yTBepKICHHUH
denepanbHOTO NepedHs y4eOHUKOB, JOMYIICHHBIX K HCIIOIB30BAHHIO MTPH PEATU3aIMN HMEIOIIINX
roCy/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX IPOrpaMM HAYaJIbHOTO 0011Eero, OCHOBHOT'O

obmero, cpemnero  oOmero  o0pa3oBaHUS  OPraHM3ANMSIME,  OCYIICCTBISIOIIUMU
00pa30BaTENbHYIO AESTEIbHOCTDY.

4. Konuenmus npernoaaBanust yaeOHOro npeamera «XuMHs».

S. [TpumepHOl OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro

o0Opa3oBaHus, OOOPEHHON peleHrneM (QeIepalbHOTO y4eOHO-METOAMIECKOT0 00BEIMHECHUS TI0
obimemy obpasoBanuio (mporokosn ot 8 anpesns 2015 r. Ne 1/15 B penakuuu nporokosna Ne 3/15
or 28.10.2015 1.).

6. OcHoBHast oOpazoBatenbHas nporpamma OO0 MOY «Ycoropckas COILI c
YUOID».
7. [Tonoxxenne o pa3paboTke W YTBEPKACHUU pabOUYUX WpOrpamMMm Yy4eOHBIX

npeameToB, kypcoB MOV «Ycoropckas COIL ¢ YUOID».
8. Xumusa. Pabouas nporpamma 8-9 xknaccel/H.E.Ky3nenosa, H.H.I'apa, -M.:
Benrana-I'pad, 2021.

N3ydyeHne XuMuum CHocoOCTBYET PpELIEHUI0 OOLIeH Ieid  eCTECTBEHHO-HAyYHOTro
00pa3oBaHus — /1aTh €AMHOE MPECTaBIEHUE OpUpoe, CHOPMUPOBATH €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MHUPOBO33PEHUE U DKOJOTMYECKYIO KYJIbTYpy, a TakKe€ BHOCHUT BKJaJa B
(bopMHpOBaHNE HPABCTBEHHOCTH, JYXOBHOCTH, OOIIMX KIFOYEBBIX KOMIIETCHIIMN, B BOCITUTaHNE
TPYIOTIOOUS, IKOJIOTHIECKON M MOTPEOUTENIBCKON KYJIbTYPhI YUaIIUXCA.

H3yudeHne XMMHUHM B OCHOBHOM IIKOJI€ MPU3BAaHO OOECIEUYNTh:

- (OpMUPOBAHHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYyYHOU
KapTUHBI MUDA;

- Ppa3BUTHE JIMYHOCTH OOYyYaIOLIUXCS, WX MHTEJUIEKTYallbHOE W HPaBCTBEHHOE
COBEpILEHCTBOBAaHUE, (JOPMHUPOBAHUE Yy HUX T'YMAHUCTMUYECKUX OTHOIIEHHH M 3KOJOTMYECKH
11€J1€CO000Pa3HOr0 MOBEJEHUS B OBITY U B TPYJIOBOM AESTEIBHOCTH;

- BbIpa0OTKY MOHUMaHHs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XUMMH, a TaKXKe
(GopMHUpOBAaHHE OTHOIIEHUS K XUMHHM KaK K BO3MOXKHOM 00JacTH OyJyliell NpakTHuecKon
NeSITebHOCTH;

- (hopmupoBaHHEe YMEHUM 0€301acCHOTO OOpaIleHus: ¢ BEIIECTBAMHU, MCIIOIb3YEMBIMHU B
[IOBCEHEBHOM KU3HH.



OO01mas xapakTepucTuKa Kypca

Conepxxanne ydeOHOro mnpeamera «XHMHUS» B OCHOBHOHM INIKOJIE HEMOCPEICTBEHHO
CBSA3aHO C HAyKOW XHMHEH, oTpakaeT €€ OOBEKTHl U JIOTMKY XHMHUYECKOrOo MO3HAHUS. ITO
00yCJIOBJICHO POJIbIO XMMUUB ITO3HAHUH 3aKOHOB MIPUPO/IBI M MATEPUAIBHOM JKM3HU OOILECTBA, B
pelieHnu r100anbHbIX IpobiieM YenoBedecTBa (MUTaHKe, 310pOBbE, 0/1eXk/1a, OBITOBBIC U JPYTHE
CpencTBa U T. 1.).

B xypce xumuu peanusyroTcs ClIeyoIue MPUOPUTETHBIC UIICH:

2yMaHu3ayus COJEPKaHus, BEIpaKEHHAs! B YBKUTEIBHOM OTHOLICHUHU K 00yJaromemMycs
KaK YHHKaJIbHOW pacTylled JUYHOCTH, CO3/IaHUE YCJIOBUN MJisi ero OOydeHHUs, pa3BUTHUS U
camopeaTn3alny;

ouggepenyuayus y4eOHOTO Marepuanga, oOecredeHHass YpPOBHEBBIM IOCTPOCHHEM
Y4€OHUKOB U 3a/laHUN PA3JIMYHON CTENEHU CIOXKHOCTH;

QyHoamenmanuzayua u memooono2usayuss COAEPKAHUA TpeaMeTa Kak IMPUOpPHUTETa
(dyHIaMEHTAIBHBIX WJCH, TOHSATHH, TEOpPHi, 3aKOHOB, TEOPETUYCCKUX CHCTEM 3HAHHIA,
0000IIEHHBIX YMEHUI U YHUBEPCAIBbHBIX METO/I0B O3HAHMUS;

npoOIEMHOCMb U3YYEHUsl, Pa3eumus U 000OwWeHus yuebH020 mMamepuaid. BKIIOYCHHE
pa3HbIX Mpo0JeM B COJEp)KaHUE BCEX KYPCOB XMMHUH, 000OIIEHHE M CHCTeMaTU3allus 3HAHU,
BBIJICIIEHUE 0000IIAI0NNX TEM B KOHIIE KyPCOB XHUMHUU H JIP.;

Gopmuposanue XuUMu4eckux NOHAMUL U UX Meopemudeckux cucmem, peaan3anus ux
IBPUCTHYECKUX (DYHKIMH B aKTHBHOM JEATEIHHOCTH O0YYarOIINXCS;

BHYMPUNpeOMemHas U MeiCnpeoMemuds uHmezpayus Ha OCHOBE OOIIUX IIeJiei, 3aKOHOB,
TEOPHA, TOHATHH, CIOCOOOB PELICHUS WHTETPATUBHBIX MTPOOIIEM;

9KONI02U3AYUS KYPCA XUMUU TIOCPEACTBOM HIKOJIOT0-Bal€OIOrHUeCKON HaIMpPaBICHHOCTH
CoJIepaHusl Ha OCHOBE MPUHIIKIIA IPEEMCTBEHHOCTH, 0000IIICHHS 3HAHUI;

NPAKMUYecKdas HanpagieHHocms cooepacanus (TEXHOJIOTHUYECKUN U APYroi MpUKIIaaHOMN
MaTepuajl Kypca, CBEIEHHS O NPUMEHEHHH BEIIECTB, PACKPHITUE 3HAYCHUS XUMHU B JKU3HU
YeJioBeKa H JIp.);

PA3HOCMOpOHHee pazeumue 1 60ChUmManue 00y4arouuxcs. CpeACTBaMu U BO3MOXKHOCTSIMU
y4eOHOTo npenMeTa « XUMHU»;

co30anue npeonoculiok O0iisi pazeumus JTAYHOCTH YYCHHKa, €ro WHTepeca K XUMHU U
COOCTBEHHOM JIESITETHbHOCTH KaK YCIIOBHE CO3HATEILHOTO OBJIA/ICHUS TIPEAMETOM.

JUisi CO3HATENbHOTO OCBOEHHUS MpeaMeTa B KypC XMMHMH BKIIIOYEHBI 00s3aTellbHbIE
KOMITOHEHTHI COJIEpKaHMsI COBPEMEHHOTO XUMHUECKOTO 00pa30BaHUsI:

- Xumudeckue 3Hanus (TEOPETUUECKHE, METOJOIOTHYECKIE, IPUKIIATHbIE, ONTUCATENLHBIC
— SI3BIK HAYKH, aKCHOJIOTUYECKHE, HICTOPUIECKUE H JIP.);

- pasnuunsie ymenus, Hagviku (001eydeOHbIe U celM(pUUECKUeNI0 XUMUN);

- yeHHOCmMHoe omHouleHue (K XUMHH, )KU3HH, TIPUPOJIE, 0OPa30BAHUIO U T. 11.);

- onvlm NPOOYKMUBHOU OesimelbHOoCmU PA3HOTO XapaKkTepa, 00eCeunBaloIMi pa3BUTHE
MOTHBOB, HHTEJUIEKTA, CIIOCOOHOCTEHK cCaMOpeaTu3aliy U IPYTUX CBOMCTB JIMYHOCTH YUCHHKA,

- KIouesvle yueOHO-XuMuyecKue KOMnemeHyuu.

B kadecTBE HEHHOCTHHIX OPHEHTHPOB XHMHYECKOr0 OOpPa30BaHHMA BBHICTYIAIOT
00BEKTHI, U3y4aeMble B Kypce XMMHHU, K KOTOPBIM Yy o0y4aromuxcs (GopMupyercs LHeHHOCTHOE
otHomeHue. [IpriTOM Bemynryro pojib UTparoT MO3HABATEIbHBIC IIEHHOCTH, TaK KakK JaHHBIA
yueOHBII MpeAMET BXOIUT B TPYIITY MPEAMETOB TI03HABATEIHLHOTO IIMKJIA, TIIaBHAS IIEJIb KOTOPOTO
3aKITI0YAeTCs B U3YYCHUU TIPUPOJIBI.

OCHOBY nosHagamenvbHbiX YyeHHoCcmel COCTABISAIOT HAay4YHbIE 3HAHUS, HAYYHBIE METOJIbI
MIO3HAHUS, 8 IICHHOCTHBIC OPHEHTAINH, (POPMUPYEMBIE Y YIAIIHXCS B IIPOIIECCE N3YyUCHHS XUMUH,
HPOSIBIISIOTCS:

- B TMPHU3HAHWM [EHHOCTH HAYYHOTO 3HAHWSA, €ro TPAKTUYECKOH 3HAYMMOCTH,
JTIOCTOBEPHOCTH, a TaKXe IIEHHOCTH XMMHUYECKMX METOJOB HCCIIEJI0BaHMs >KUBOW M HEXHUBOU

MIPUPOJIBL;



- NOHMMAHUM CJOKHOCTM M IPOTUBOPEUYMBOCTH CAMOT0 IMIPOLIECCAa MO3HAHUS KaK
M3BEYHOI'O CTPEMJICHUS K UCTHUHE.

B xauectBe 00wexmos yennocmeti mpyoa u 6sima BBICTYIAIOT TBOPYECKAS CO3HIATEIbHAS
JIeSATEeITLHOCTD, 370POBBIM 00pa3 KU3HU,a YEHHOCMHbIE OPUEHMAYUU COOEPIHCAHUSL KYPCA XUMUU
MOTYT paccCMaTpUBATLCS Kak (OPMUPOBAHUE:

- YBQXUTEIBHOIO OTHOUIECHUSI K TBOPUYECKON CO3MIATEIbHOUAEATEIBHOCTH;

- MIOHUMAaHUS HEOOXOIMMOCTH 30POBOTO 00pa3a KU3HU;

- TOTpeOHOCTH B OE3YCIOBHOM BBINMOJHEHUH MPaBUI OE30MAaCHOTO HCIIOJIb30BAHMS
BCILIECTB B IIOBCEIHECBHOM KU3HHU,

- CO3HATEJIBHOTO BbIOOpa Oyaymiel mpodeccCuoHaIbHOM AeTEIbHOCTH.

Kypc xuMum o0nagaer pealbHBIMH  BO3MOXKHOCTSMH  JUIsl  (DOPMUPOBAHUS
KOMMYHUKAMUBHBIX YeHHOCmel, OCHOBY KOTOPBIX COCTAaBJISIOT IMPOIECC OOIIECHMsI, TpaMOTHAs
peub, a ICHHOCTHBIC OPUECHTAIMMHAMIPABJICHBI HA (POPMHUPOBAHUE Y YUAIIUXCS:

- HaBBIKOB IMPABUJIBLHOTO UCIOJIb30BAHUSI XUMUUYECKONH TEPMHUHOJIOTUHU U CUMBOJIUKY;

- MOTPeOHOCTH BECTH JUAJIOT, BBHICIYIIMBATH MHEHHE ONIOHEHTAa, YYacTBOBAaTh B
JIUCKYCCHUU;

- CIOCOOHOCTH OTKPBITO BBIPAKATh M APTYMEHTHPOBAHHO OTCTAMBATh CBOKO TOYKY
3pEHMUSL.



MecTo Kypca XUMHH B YUYeOHOM IJIaHE

@denepanbHbIM  TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM  CTAHJIAPTOM  IMPETYCMOTPEHO
U3y4eHHE Kypca XMMUU B OCHOBHOM IIKOJIE KaK 4acTu o0pa3oBarenbHoM obmactu «EcTecTBeHHO-
HAy4YHbIE TTPEIMETHI».

OcoOeHHOCTH coJiepKaHUsl Kypca XUMHUH SIBJISIFOTCSl TJIaBHOW MPUYMHONW TOr0, 4YTO B
y4eOHOM ILJIaHE 3TOT MIPEJAMET MOSIBISETCS MOCIEAHUM B PSAJTY €CTECTBEHHO-HAYUHBIX AUCIUIUIMH,
MOCKOJIBKY JJISl €0 OCBOSHUS IIKOJIBHUKH JTOJIKHBI 00J1a71aTh HE TOJIBKO ONpeAeIEHHBIM 3a1acoM
MpEABAPUTEIIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM
a0CTPaKTHBIM MBIIIJICHUEM.

Pabouas mporpaMMa Ha M3y4eHHE XUMUU B OCHOBHOM IITKOJIC OTBOJMT 2 y4EOHBIX Yaca B
HEJIeNI0 B TeueHue IByX JieT (8 u 9 kiaccer). Beero 136 vacos.

[IporpamMma peanu3oBaHa B y4eOHHMKAaX XMMHH, BBIMYIICHHBIX M31aTenbCKUM IIEHTPOM
«Benrana-I'pad»:

Kysneyosa H. E., Tumosa U. M., I'apa H. H. Xumusl. 8 kiacc;

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



Pe3ysabTarhl 0CBOCHUA KypCca XUMHH
N3ydyeHne xXuMHUM B OCHOBHOM IIKOJE JAET BO3MOXHOCTb JIOCTHYb CJIEAYIOIINX
pEe3yJbTaTOB B HAMPABJICHUH JUYHOCTHOTO PA3BUTHA:

1) BOCIIUTaHHUE POCCUHMCKON IPAKIAHCKON UACHTUYHOCTU: IAaTPUOTU3MA, YBAKEHUS K
OtedecTBy, NPOLIOMY U HACTOSILIEMY MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;
2) ¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEGHUS K YYEHHIO, TOTOBHOCTH U

CIIOCOOHOCTH, OOYYAIOIIUXCS K CAMOPAa3BUTHUIO M caMOOOPa30BaHHMIO Ha OCHOBE MOTHBALIUU K
00y4YEeHHIO ¥ TO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO AalbHEHIe MHINBUIYaTIbHON
TpaekTopuu oOpa3zoBaHMs Ha 0a3e OpPUEHTUPOBKH B Mupe mpodeccuil u npodeccnoHamIbHbIX
IIPEANIOYTEHUH C YYETOM YCTONYMBBIX [TI03HABATEIIBHBIX HHTEPECOB;

3) dbopMupOBaHUE 1EIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM NPAKTUKH, YUYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT0O0Opa3ue COBPEMEHHOIO MUPA;

4) ¢opmMupoBaHHE  KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B  OOIIEHUH H
COTPYAHUYECTBE CO CBEPCTHUKAMM, JETBMHU CTapIIEro M MIAJLIEr0 BO3pacTa, B3pOCIBIMU B
nporecce o0pa3oBaTeNbHOM, OOIIECTBEHHO MOJIC3HOH, y4eOHO-UCCIIeIOBATEILCKON, TBOPUICCKOM
U APYTUX BUJIOB JEATEIbHOCTH;

5) dbopMHUpOBaHKUE IIEHHOCTH 3[0pPOBOT0 M Oe30macHOro olOpasa >KM3HHU; YCBOEHUE
NpaBWJl HMHAWBHUIYATBHOTO U KOJJIEKTUBHOTO O€30MacHOrO TIOBEJEHUS B UPE3BbIUANHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3/J0POBBIO JIIOJIEH;

6) dbopMUpOBaHHE  OCHOB  DKOJIOTMYECKOH  KYJIbTYpbl,  COOTBETCTBYIOIEH
COBPEMEHHOMY YpPOBHIO 3KOJOTMYECKOTO MBIIUICHUS, PA3BUTUE OINbITA 3KOJOTUYECKU
OpUEHTUPOBAHHOU, pedICKCUBHO-OIEHOUYHON M MPAKTHYECKOW MESTEIBHOCTH B >KU3HEHHBIX
CUTYaLUsX.

MeTanpeamMeTHblie pe3yabTaThbl:

1) YMEHHME CAMOCTOATEIbHO ONPENENSITh LIEJIU CBOEro OOy4yeHUs, CTaBUTb MU
(dopmynupoBath JUIs ceOsl HOBBIE 3a/1aul B y4€0€ M NO3HABATENBHOM JesITeNbHOCTH, pa3BUBATh
MOTHBBI I HHTEPECHI CBOEH MTO3HABATEIILHOM €SI TEIbHOCTH;

2) YMEHHME CaMOCTOATEIBHO IJIAHUPOBATh IyTH JOCTHIKEHUS LENEH, B TOM 4YHCIIE
aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Haubosee 3(pPeKTUBHBIE CIOCOOBI pEHICHUS YUEOHBIX U
MO03HABATEJIbHBIX 33]1a4;

3) YMEHHE COOTHOCUTb CBOM JIEHMCTBUS C IUIAHUPYEMBIMH peE3yJbTaTaMH,
OCYIIECTBIISATh KOHTPOJIb CBOEH JESITEILHOCTH B MPOLIECCe JOCTUKEHUSI pe3ysibTaTa, ONpeessaTh
CrocoObl JEHCTBUM B paMKax IMpeIOKEHHBIX YCIOBUHA M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIIEHCS CUTYallUEH;

4) yYMEHHUE OIICHMBATh MPABUJILHOCTH BBINOJHEHHs y4yeOHOH 3amaun, coOCTBEHHbBIE
BO3MOXKHOCTH €€ peIICHNUS;

5) BIQJICHNE OCHOBAaMU CaMOKOHTpPOJIS, CAMOOLICHKH, IPUHATUS PELIEHUN W
OCYIIIECTBIIEHUSI OCO3HAHHOTO BbIOOpA B Y4eOHOI U 1M03HABaTENbHOMN AESITEIbHOCTH;

6) YMEHHUE ONpEeNATh MOHATHS, CO3/1aBaTh 0000IEHHs, yCTaHABINBATh aHAJIOIHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU IS KiIaccu(UKaINH,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTMYECKOE PacCyKICHHE,

yMO3aKIro4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BBIBOJIBI;

7) YMEHHE CO3/1aBaTh, MPUMEHSITH U MPeoOpa30BhIBATh 3HAKU M CUMBOJIIBI, MOJEIN H
CXEMBI ISl peIIeHUs YICOHBIX M MO3HABATEIBHBIX 33]1a4;

8) CMBICIIOBOE UTEHHUE;

9) yYMEHHE OPTaHU30BBIBATh YIEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIHHOCTD

C YUHMTEJEM U CBEPCTHUKAMU; paboTaTh MHIMBHUIYaJIbHO U B TPYIINE: HAXOIUTh O0IIee pelieHne
U paspemiatb KOH(MJIMKTHI HAa OCHOBE COIJIACOBaHMUS TMO3ULIMA U Yy4€Ta HHTEPECOB;
(bopMynHupoBaTh, APryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

10) ymeHHe OCO3HAHHO HCIIOJIb30BaTh PEUCBBIC CPEICTBA B COOTBETCTBHU C 3ajauecii



KOMMYHHKAITUH JUIS BBIPAXCHHSI CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH; TUIAHHPOBAHUS U
peryJsIMUA CBOEU AESATENbHOCTH; BJIAJICHUE YCTHOM WM MUCBMEHHOM pPEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM PEUblO;

11) ¢dopmupoBaHve © pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH  HCITOJb30BaHHMS
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

12) dopMupoBaHHe U Pa3BUTHE SKOJOTMUYCCKOTO MBIIUICHHS, YMEHHUE TPUMEHSTH €ro B
MI03HABATEIBbHOM, KOMMYHUKATUBHOM, COIIMATILHOMN MPAKTHUKE M MPOPECCUOHATBHON OpUEHTAIIUH.

IIpeaMeTHBbIE pe3yJbTAThl OCBOCHUS IIPOIPAMMBI:
[Inanupyemsble pe3yabTaThl OOyUYeHHUS

BbInyCKHUK HAYUYHUTCSA:

- XapaKTepH30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOII0IeHUE, U3MEPEHHE, IKCIICPUMEHT;

- OIKCBHIBATh CBOMCTBA TBEPIBIX, >KUIKUX, Ta3000pa3HbIX BELIECTB, BBIACIAA MX
CYIIECTBEHHBIE PU3HAKHY;

- pacKpbIBaTb CMBICI OCHOBHBIX XUMMYECKMX HOHATHH «aToM», «MOJIEKYJay,
«XUMHYECKHH 3JIEMEHT», <«IPOCTOE BEIIECTBOY», «CIIO)KHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMMYECKasl peaklys», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MAacChl BELLIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHON TEOPUH;

- pa3nu4aTh XUMHYECKUE U (PU3HUECKUE SIBICHNUS;

- Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

- OTIPE/ICTISITh COCTAB BEUIECTB 0 UX (hopMyiiam;

- ONpE/EIATh BAJIGHTHOCTh ATOMA 3JIEMEHTA B COEIUHEHUSX;

- OTIPE/ICTISTh THIT XUMHYECKHIX PEaKIIHIA;

- Ha3bIBaTh IPU3HAKU U YCIIOBHS MIPOTEKAHUS XUMUUYECKHX PEaKIHii;

- BBIABIISITH NPHU3HAKH, CBUACTEIBCTBYIOIINE O MPOTEKAHUU XUMHYECKOW PEaKIHH Iph
BBITTOJIHEHUH XMMUYECKOT'O OIBITA;

- COCTaBIISATH (POPMYJIBI OMHAPHBIX COCTMHEHUI;

- COCTaBJIATh YpaBHEHUs XMMUYECKUX peaKIHii;

- coOmoIaTh MpaBuiia 0e30MacHOM pabOThl MPU MPOBEAECHUHOIIBITOB;

- T10JIb30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM U MTOCY/I0M;

- BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccy;

- BBIYHCIISATH MAaCCOBYIO JIOJIO0 XUMUYECKOTO 3JIeMEHTa 10 (GopMyJie COETUHEHUS;

- BBIYMCIIATH KOJMYECTBO, 00BEM MJIM MAcCy BEILIECTBA MO KOJIUYECTBY, 00BEMY, mMacce
peareHToB WU MPOYKTOB PEAKIIHH;

- XapakTepHu30BaTh (U3NUECKUE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIA
U BOJOPOJa;

- [I0JTy4yaTh, COOUPATh KUCIOPO/ U BOJOPOJI;

- pacro3HaBaTh ONBITHBIM MYTEM I'a3000pa3HbIE BELIECTBA: KUCIOPOJ, BOJOPOI;

- PacKphIBaTh CMBICIT 3aKOHA ABOTaIpo;

- PacKpbIBaTh CMBICI MOHATUH «TEMI0BON 3(D(PEKT peakium», «MOJISIPHBIH 00BEM;

- XapaKTepu30BaTh (pU3NYECKHe U XUMUYECKUE CBOMCTBA BOJIBI,

- PacKpBIBATh CMBICII MTOHSATHUS «PacTBOPY;

- BBIUUCIIATH MAacCOBYIO JOJIIO PACTBOPEHHOIO BEILECTBA B PACTBOPE;

- IPUTOTOBIIATh PACTBOPBI C ONPEAEIEHHON MAacCOBOW JIOJIEMPACTBOPEHHOIO BEIIECTBA;

- Ha3bIBaTh COEAMHEHUS M3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB;

- XapakTepu3oBaTh (PHU3MYECKHE H XHUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

- OIPENENSTh MPUHAAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCy COeIMHEHU;

- COCTaBJIATH (POPMYJIbI HEOPIraHUUECKUX COEIMHEHUI N3YYEHHBIX KIJIACcCOB;

- TPOBOJUTH OTBITHI, IMOJITBEPKAAIONINEC XMUMHUYECKHE CBOWCTBA M3YUEHHBIX KIIACCOB



HEOPraHUYECKUX BEILECTB;

- pacno3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIOT U LICIIOYEHIIO U3MEHEHHUIO OKPACKU
MHAMKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJIACCaMU HEOPTAaHUYECKUX COCIMHEHUN;

- packpsiBath cmbici [lepuoanueckoro 3akona J.M1.Menneneesa;

- OOBACHATH (PU3MUECKUIH CMBICI aTOMHOIO (MOPSAJKOBOIO) HOMEpa XHMMHYECKOTO
3JIEMEHTa, HOMEPOB Ipymnsl U nepuoaa B [lepuonnueckoi cucreme J[. . Menneneesa;

- OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHs] CTPOEHMsI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciax MajibIX IMEPHUOAOB U I''TAaBHBIX IMMOATPYIIIL;

- XapaKTepu30oBaTb XMMHUYECKHE IEMEHTH! (OT BOAOPOJAA A0 KalbLiMs) Ha OCHOBE MX
nonoxenus B Ilepumommyeckoit cucreme /. Y. MenneneeBa u 0COOCHHOCTEH CTPOCHHUS UX
aTOMOB;

- COCTaBJISITh CXEMbI CTPOEHMsI aTOMOB NepBbIX 20 31nemeHToB llepuoanueckoil cuctemsl
J. . Menneneena;

- pacKpbIBaTh CMBICI OHATUN «XUMHUYECKAsI CBSI3bY», «3JIEKTPO- OTPULIATEIILHOCTDY;

- XapaKTepPU30BaATh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBOT THIIA KPUCTAJUIMYECKON
peLIETKY;

- OIPEIENIATh BUJ XUMUYECKON CBSI3U B HEOPIraHUYECKUX COCIMHEHUSX;

- U300pakaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, OOpAa30BAHHBIX PA3HBIMH BUIAMU
XUMHUYECKUX CBA3EH;

- pacKpbIBaThb CMBICI TOHSATHH  «HOH», «KAaTHOH», «aHHOH», <AJIEKTPOJUTHIY,
«HEIJIEKTPOJIUTHI», «QIEKTPOIUTHYECKAS JUCCOLMALUA»,  «OKUCIUTENIb»,  «CTENEHb
OKHCJIEHUS», «BOCCTAHOBUTEIbY, «OKUCIEHHUE), «BOCCTAHOBIICHUEY;

- OIIPEIENIATh CTEIEHb OKUCIICHNUS aTOMa 3JIEMEHTA B COCAMHEHUH;

- paCKpbIBaTb CMBbICJI TCOPHUU BHGKTpOJII/ITI/I‘-IeCKOﬁ Jucconuanuu,

- COCTABJIATh YPAaBHEHUS NIEKTPOJIUTUYECKON JUCCOLUALMM KUCIIOT, LEN0YEH, COJIEH;

- OOBSCHATH CYIIHOCTh HPOILECCA AEKTPOJIUTUYECKON TUCCOLMALUU U peaKLUi HOHHOTO
oOMeHa;

- COCTaBJIATH MOJIHbIE U COKpAIlEHHbIE MOHHBIE YPABHEHMS PEAKIIMK OOMEHa;

- ONpe/IEIATh BO3MOXKHOCTh MPOTEKAHUS peakiii HOHHOTro 0OMeHa;

- IPOBOAWTL PCAKIIMHU, ITOATBCPIKIAIONINC Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX BCUICCTB,

- OIPENENSITh OKUCIUTENb U BOCCTAHOBUTED;

- COCTaBJIATh YPAaBHEHUS OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

- Ha3bIBAaTh (baKTOpI)I, BJIMAIOIIHME HA CKOPOCTH XUMHYECKON peaKkuuu;

-KJIaCCU(PMLIMPOBATh XUMHUECKUE PEAKIMH 110 Pa3InYHbIM NIPU3HAKaM;

- XapaKTCPpHU30BaTh B3aNMOCBA3b MCXKJ/y COCTaBOM, CTPOCHUEM HCBOMCTBAMHU HEMETAJJIOB,

- MPOBOAUTH OMBITHI MO TOJYYEHHUIO, COOMPAHUIO M M3YYEHHIO XMMUYECKHUX CBOMICTB
ra3000pa3HbIX BELIECTB: YTIEKUCIOrO ra3a, aMMHaKa;

- pacno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOro BEIIECTBA: YIJIEKUCIbIHN ra3 1 aMMHaK;

- XapaKTCPU30BaTh B3aUMOCBA3b MCK/Y COCTaBOM, CTPOCHUCM M CBOMCTBAMU METaJIJIOB,

- Ha3bIBaTh OpraHMYECKHe BeIlecTBa M0 MX (opMyse: METaH, 3TaH, ATUJICH, METaHOI,
ATaHOJ, TJIUIEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapuHOBas KHUCIIOTa,
OJIEMHOBAs KUCJIOTA, III0KO03a;

- OLECHMBATh BJIMSHUE XMMHUYECKOTO 3arpsi3HEHMsI OKPYXKAIOLIEH Cpeabl Ha OpraHu3M
4eJI0BEKa;

- TPaMOTHO OOPAIATHCS C BEIIECTBAMU B TOBCEITHEBHOM KU3HU;

- ONpENeNATb BO3MOXKHOCTb IPOTEKAHMsI PEAKLUI HEKOTOPBIX IIpeJCTaBUTENIEH
OpraHMYECKUX BEUIECTB C KUCIOPOJOM, BOJOPOJIOM, METaJlJIaMH, OCHOBAaHUSIMU, FaJIOT€HAMHU.

BbINNyCKHMK MOJYYHUT BO3MOKHOCTH HAYYUThCH:

- BBIJIBUT'aTb U MPOBEPATH ISKCIICPUMCHTAJIIBHO THUIIOTE3bI O XWUMHNYCCKHUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIUH,
0 XapakTepe W MPOAYKTaX Pa3IMYHbIX XUMHUYECKUX PEAKIIHIM;



- XapakTepu3OoBaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKIY JaHHBIMU XapaKTEpPUCTUKAMH BEIIECTBA;

- COCTaBJISITb MOJICKYJIAPHBIC U ITOJIHBIC MOHHBIC YPAaBHCHUS HOCOKpaH_IéHHBIM NOHHBIM
YpaBHEHUSIM;

- IMPOTHO3UPOBATH CHOCOGHOCTB BCIICCTBA IMPOSBJIATH OKHCJIINTCIBbHBIC )50) 050
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTENEHEW OKHUCICHHS JJIEMEHTOB, BXOSIIUX B €ro
COCTaB;

- COCTaBIIAITb YpaBHEHUS  PEaKIUH, COOTBETCTBYIOUIMX  IOCJIEOBATEILHOCTH
MPEBPALLCHUI HEOPTAHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

- BBIIBUTaTh U NIPOBEPITH HKCIEPUMEHTAIBHO THUIIOTE3bl O PE3YyNbTaTax BO3JCHCTBUS
pa3au4YHbIX (PAaKTOPOB HA H3MEHEHUE CKOPOCTH XUMUYECKOU PEaKIIvH;

- WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIS DKOJOTMYECKH IPaMOTHOIO IMOBEACHUS B
OKpYXKarollle cpele;

- UCTIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMHU IIPH BBIMOJIHEHUHU [TPOEKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX  337a4 10 H3YYEHHUIO CBOMCTB, CIOCOOOB TMONY4YCHHUS H
pacro3HaBaHMsl BEILECTB;

- O6’I)€KTI/IBHO OLICHUBATH HHq)OpMaHHIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCaX;

- KPUTHUYECKH OTHOCHUTHCS K TICEBJOHAYYHOU MHGOpMaIlnU, HeJJOOPOCOBECTHON peKIame
B CPEJICTBaX MAacCOBOW MH(OpMaIIUU;

- OCO3HAaBaThb 3HAUEHUE TEOPETUYECKUX 3HAHUM 110 XUMHUU [ MPAKTUYECKOU
JESITEIBHOCTH YEJIOBEKA;

- CO3/1aBaTh MOJIEJIH U CXEMBI JIJIsl pEIICHUs yYEOHBIX U TO3HABATENbHBIX 3a/1a4; TIOHUMATh
H€06XOIII/IMOCTI) C06JHOI[€HI/I$I HpCILHHC&HHﬁ, npeajaracMbiX B HHCTPYKIHUAX 11O MCITOJIB30BAHUTO
JIEKapCTB, CPEJICTB OBITOBOM XUMHUU H .
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Copeprxanue yaeOHOTO mmpeMeTa

8 kaace.

Beenenue.

[Ipenmer u 3amaun xumuu. HMcmopus 6o3nuknogenus xumuu. OCHOBHble NOHAMUA U
meopuu xumuu. JlabopaTopHoe 060pya0oBaHKE U MPUEMBI oOpaleHus ¢ HUM. [IpaBuna TexHuku
0e301acHOCTH MPUPA0OTE B KAOMHETE XUMUHU.

BeniecTBa U XMUMHUYECKUE SIBICHUS C MTO3ULIMN ATOMHO-MOJICKYJISPHOTO YUYECHUS

XuMu4yeckue 3j1eMEHTbl W BelleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO YYeHHUsl.
Hounamue «sewecmseo» 6 ¢pusuxe u xumuu. Ouznueckue U XuMUUeckue siBieHus. OnucaHue
BeulecTB. AToMbl. Mosekynbl. XUMHUECKHE 3JEMEHTHI: UX 3HAKU U C6E0eHUs U3 UCmopuu
omxpuimus. CocTaB BEIIECTB. 3aKOH IOCTOSHCTBA cOCTaBa. Xumuueckue ¢Gopmyinbl. Dopmbl
CyILIECTBOBaHUSI XUMUYECKUX 3JIeMeHTOB. [IpocThie u crnoxxHbie BemecTBa. [IpocThie BemecTBa:
MeTaJlIbl U HemeTasuibl. OO11as XapakTeprucTUKa METaJJIOB U HeMeTallioB. HekoTopeie cBeeHust
0 MEeTaJUTax ¥ HeMeTaJluIax, 00yCIIOBIMBAIONIMX 3arpsA3HEHHOCTD OKpY>Karomlel cpenbl. Onucanue
Haubosee pacHpoCTPaHEHHBIX MPOCTBHIX BEIIECTB. Hexomopwvie céedenus O MONEKVIAPHOM U
HEMONEKYIAPHOM CIMpoeHuy eeujecms. ATOMHO-MOJIEKYJIIpHOEydeHHE B XUMUU. OTHOCUTEIIbHBIE
aTOMHas W MOIEKYJsIpHas Maccel. Knaccugukayus Xxumuueckux 371eMeHmo8 u OmKpblmue
Ilepuoouueckozo 3axona. Cucrema xumudeckux siaementoB /. M. Menpeneena.

Onpenenenue nepuoja U rpynmbl. XapaKTEPUCTUKA 3JEMEHTOB 0 HUX IOJOKEHUIO B
[Iepnoauueckoii cucreme. BanentHocts. Onpenenenre BaIEeHTHOCTH IO TIOJI0KEHUIO 3JIEMEHTA B
[lepuonnueckoii cucreme.

KonnuectBo Bemectsa. Mol — euHMIA KOJMYECTBA BELLIECTBA.

MousipHast macca.

XuMHYecKHe peakuuu. 3aKOHbl COXpaHeHHs Macchbl W 3IHepruu. CylIHOCTS,
MPU3HAKYU U YCJIOBUS MPOTEKAHUSI XUMUYECKUX peakuuil. [lpuuunsl u HanpasieHus npomeKanus
xumuyeckux peaxyuil. TertoBor 3((PEKT XUMUYECKHX peaKIuil. DK30- U IHIOTCPMUUYCCKUE
peakuuu. 3aKOHbI COXpPaHEHHs MacChl ¥ 3Hepruu. CocTaBieHNE YPAaBHEHUN XUMUYECKUX PEAKIIUi.
Tumbl XUMUYECKUX PEAKIU: pa3I0KEHUs, COCIMHEHHUS, 3aMeIIeHus, OOMEHa.

Metoabl xumuu. [lowamue o MmemoOe Kak cpedcmee HAYYHO2O — NO3HAHUSL
Oeticmeumenvnocmu. Memoovl, cés3anHble ¢  HENnoCpeoCmEEeHHbIM U3YUEHUEM Geujecmas:
Habno0eHue, uzmeperue, onucaiue, CpaeHeHue, XUMU4YecKull dKcnepumenm. Auanuz u cunmes
sewecms — IKCnepUMeHmavbHbvle Memoovl xumuu. Kauecmeennulil u KonruuecmeenHulll AHAIU3.
llonamue 06 unouxamopax. XUMHYECKUN S3bIK (TEPMHUHBI M Ha3BaHMs, 3HAKHU, (OPMYIIbI,
YpaBHEHHUS), €T0 BaKHEHITNE PYHKIIMYA B XUMHUYECKON HayKe.

BemectBa B oOkpy:kawmeil Hac npupoae M TeXHUKe. Bewecmea 6 npupooe:
OCHOBHbIE C8e0eHUsl O BeueCmMBeHHOM cocmase 2eocgep u kocmoca. [lonamue o mexnocgepe.
Uucrtele BemiecTBa U cMmecH. [lonamue o comozenHvlx u 2emepoceHmvix cmecsx. CrocoObl
pa3nenenuss cmeceid. OuucTka BemecTB — (QUIBTPOBAHUE, TMEPEroHKa (AUCTUILISAIUSA),
BBITIAPUBAHUE (kpucTamnusarus), 9KCmpazuposauue, xpomamozpaghus, B0320HKA.
Hoenmugpurxayusa eewjecme ¢ nOMOWbIO ONpeoeleHUs memnepamyp Hid6IeHUs U KUNEHUs.
IIpupoouvie cmecu — UCMOYHUK NOTYYEHUs YUCTbBIX 8eUleCa.

[TonsiTHE O pacTBOpax Kak TOMOTEHHBIX (PU3UKO-XUMUYECKUX CUCTeMax. PacTBOpuMOCTh
BelIeCTB. Daxmopwl, enusoujue Ha pacmeopuMocms meépovlx eeuecms u 2azos. Koaggpuyuenm
pacmeopumocmu. CrnocoObl  BBIpaXEHHsS] KOHIIGHTpPAIlMM PAcTBOPOB: MaccoBas  JOJS
pPacTBOPEHHOIO BELIECTBA, MoaApHas Kouyenmpayus. llonyuenue eewjecmé ¢ 3a0aHHBIMU
ceovicmeamu. Xumuyeckas mexuonozus. Texnocgepa.

IHousitue o razax. Bosayx. Kucinopoa. I'openne. Ilonstue o razax. 3akoH ABorajzpo.
Bo3ayx — cmech ra3zoB. OTHOCHUTEINbHAS INIOTHOCTH Ta30B.

Kucnopon — xumuueckuid 3JIEMEHT M MPOCTOE BELIECTBO. Mcmopus oOmKpulmusl
kucnopooa. Cxema onvimos /. Ilpucmau u A. Jlasyasve.
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[Tony4yenue KuciIopoaa B MPOMBINUICHHOCTH U J1aboparopuu. XUMHYECKHE CBOMCTBa
kucnopona. Ilpoyeccwi 2openus u meonenno2o okucnenus. Ilpumenenue kucnopona. Kpyzogopom
KUCIIOpoOa 6 npupooe.

OcHOBHBIE KJIACCHI HEeOPraHuYeCcKuX COCIMHEHHI. Knaccudukamus
HEOPraHUYE€CKUX COEAUHECHUM.

Oxcupl — cocTaB, HOMEHKIATypa, kiaccudukaus. [IoHATHS 0 THIPOKCHIaX — KUCIOTaX
U ocHoBaHMsX. HazBanus ocHoBanuii. ['unpokcorpynna. Kiaccugukayus xuciom (6 mom uucie
OpeaHuvecKue U HeopeaHuveckue), UX cocTaB, HOMeHKIaTypa. CocTaB, HOMEHKIIaTypa COJei,
npaBWiia cocTaBlieHUs: (GOpMyI colieid. XMMUYECKHe CBOWMCTBAa OKcHIoB. OOIUE XMMHYECKUE
cBoiicTBa kucnoT. Psj akTuBHOCTH MeTayuioB. III€noun, ux cBoiicTBa M crocoObl MOJIyYEHHUS.
HepactBopumbie OCHOBaHUS, UX CBOMCTBA M crocoObI mosydenus. [lonstue 06 amdorepHOCTH.
Oxcuapl ¥ THIPOKCUIBL, o0naatoniue aM(pOoTepHBIMU CBOMCTBAMU. XUMUYECKUE CBOMCTBA COJel
(B3auMo/ielicTBHE PacTBOPOB COJIEH C paCTBOPAMHU ILIE€JI0UEH, KUCIOTaMH U METaJJIaMu ).

['eneTnyeckast CBSI3b HEOPraHUYECKUX COETMHEHUIA.

XYWMHYECKUE DSJIEMEHThI, BELIECTBA W XUMHUYECKHUE PEAKIIMH B CBETE 3JIEKTPOHHOU
TEOPUH

Crtpoenne aroma. CTpoeHue atoma: SApo, SHEpPreTudeckuit ypo- BeHb. Cocmas sadpa
amoma: npomouwl, Heumponvl. Mzomonsvi. XUMUYECKUN 3JIEMEHT — OIPEICIEHHBIN BUJI aTOMA.
Cocmosinue snekmponos 6 amome. CTpOCHHE NEKTPOHHBIX 000JI0YEK aTOMOB S-, P-3JIe- MEHTOB.
OcobeHnocmu cmpoeHus 1eKMpOHHLIX 000N0UeK AMmoOMO8 NepexoOHuIX 3liemeHmos. Mecto
snemenTa B [lepuonnyeckoil cucteMe u 31eKmporHas cCmpykmypa amomos. Paouoakmusnocme.
Ionamue o npeepawenuu xumuueckux snemenmos. llpumenenue paouoakmugHulx U30mMonos.

Ilepuoaunuecknii 3axon u Ilepuoauueckas cucTeMa XUMHYECKUX 3JIeMeHTOB Jl.
H. MenaeneeBa. CBOWCTBA XUMHUUYECKUX DJIEMEHTOB M HMX NEPHOJUYECKUE H3MEHEHHS.
CoBpemenHas TpakToBkallepuonnueckoro 3akona. Ileproanueckas cuctemMa B CBETE€ CTPOEHUS
atoma. OU3NYECKUN CMBICII aTOMHOTO (TIOPSIKOBOI'0) HOMEPA XUMHUUYECKOTO 3JIEMEHTa, HOMepa
nepuoa u rpynmnsl [lepuoanueckoit cucrembl. CemeiicTBa AIEMEHTOB (Ha MPUMeEpe MIETOYHBIX
METaJIOB, TaJIOT€HOB, UHEPTHBIX T'a30B). XapaKTEPUCTHKA XUMHUYECKUX CBOMCTB AJIEMEHTOB A
TPYOI U HEepexoOHblX 3leMeHmo8 W TEPUOJAUYHOCTh WX HM3MEHEHHS B CBETE DJIEKTPOHHOTO
CTpPOCHHUSI  aToMa.  DIeKmpoompuyamenbHOCmb  AMOMO8  XUMUYECKUX  DJIeMEHMO8.
XapakTepruCcTHKAa XUMHUYECKHUX AJIEMEHTOB HA OCHOBE UX MMOJI0KeHUs B [lepuoanueckoi cucreme.
Hayunoe 3uauenue Ilepuoouueckoco 3akoua.

Crpoenne BemecTBa. Barenmnoe cocmosnue amomos 6 ceeme meopuu 31eKmpOHHO20
cmpoenus. Banenmnvie snekmponvli. Xumudeckasi cBsizb. KoBajieHTHass XuMuyeckas CBSI3b U
MexaHu3M e€ oOpaszoBaHusi. HemnonspHas wu mosnsipHas KoBaJeHTHbIe CBs3u. (CBolicTBa
KOBAJCHTHON CBSI3U. DJEKTPOHHBIE M CTPYKTYypHBbIe (opMyInbl BemiecTB. VoHHast cBs3b U €&
cBoricTBa. Karrons! u annonsl. CTETIEHh OKUCIICHHS.

Kpucrannmueckoe ctpoenue BeniectBa. Kpucrannuyeckrue pemérku — aToMHasi, HOHHas,
MOJIEKYJISIPHASA M UX XaPAKTEPUCTHKH.

Xumuueckas opeanuzayus 6ewecmes u e€ ypoeHu.

XuMHUYeCKHe peakluu B CBeTe JJIeKTPOHHOW Teopum. Peaknuu, mporekaronme ¢
U3MEHEHHEM H 03 HW3MEHEHHUs CTENeHH OKHUCIeHUs. OKHUCIUTEeNbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OkHCIHTENb W  BOCCTaHOBUTENb. (COCTaBI€HUE YpPABHEHHM OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuii. PaccranoBka K03 (UIIMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca.
Cywnocmo u Knaccugukayus XuMuieckux peakyutl 8 ceeme 1eKMpoHHOU Meopuu.

9 kaacc.

TeopeTnyeckne OCHOBBI XHUMUU

XuMu4yeckue peakiuu U 3aKOHOMEPHOCTH UX NMPOTeKAHUA. DHEPreTUKa XUMHUECKIX
peakuuil. Ouepeus akmusayuu. Ilonamue o NPOMEHCYMOUHBIX AKMUBUPOBAHHBIX KOMNIEKCAX.
TemnoBoit  apdexr. Tepmoxmmuueckoe ypaBHeHHe. Xumuueckas kunemuxa. CKOpPOCTb
XUMHUUECKON peaku. OakTopsl, BIUSIONIUE HA CKOPOCTh XUMUYECKOHM peakiny. 3aKOH AeHCTBUS
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Macc. 3asucumocms cKopocmu Om YCio8uti npomekanus peaxyuu. Kataaus U KaTalu3aTOphI.
Obwue ceedeHUst 0 20MO2EHHOM U 2emepoceHHOM Kamanuze. XUMUIECKOE pPaBHOBECHE, GIUSAHUE
PA3IUYHBIX (PaKmopos Ha cmeweHue pasHosecus. Memoo onpedeieHuss CKOpOCMU XUMUYECKUX
peakyuii. DHepeemuxau nuwa. Karopuiinocms 6e1ko8, H#upos, y2neto00s.

PacrBopbl. Teopusi 3JiekTposiuTHYeCKOM auccoumanuu. IloHarue o pacTBOpax:
oTpeieJICHUEe PAaCTBOPOB, PACTBOPUTEIIH, PACTBOPUMOCTh, KJIacCHU(pUKAIUS PACTBOPOB.

IIpeonocwviiku 603HUKHOBeHUsT meopuu daekmpoaumudeckol ouccoyuayuu. HMoeu C.
Appenuyca, /l. U. Menoeneesa, U. A. Kabnykosa u opyeux yuéHulx.

DNEKTPOIUTHI U HEINEKTPOJIUTHI.

Junonvroe cmpoenue monekynvt 600ul. IIpo1IecChl, MPOUCXOIANTUEC IEKTPOITUTAMH TIPH
pacIuiaBJIeHUU M PACTBOPEHUHU BELIECTB B Boje. Poib BOBI B mpoliecce 3JIEKTPOIUTHUECKOM
auccouuanuu. Jluccouumanusi 3JIEKTPOJIMTOB C MOHHOM M MOJSPHOM KOBAJIEHTHOM XMMUYECKOM
cBsa3pt0. CBoMctBa HMOHOB. Kpucmannocuopamei. TemioBble SIBICHUS, COINPOBOXKJIAIOIINE
MIPOIIeCChl pacTBOpeHust. Kpamiue céedenus 0 HeBOOHbIX PpACMBOPaX.

OcHoHbIe NONI0dCEHUsT MeopUl Ppacmeopos.

CuiibHBIE H ci1a0Oble 3JICKTPOJIUTHI. CreneHb muccoruanuu. Koncmanma
ouccoyuayuu.

Peakiyn noHHOro ooOMeHa. XMMHYECKHE CBOMCTBA KHUCIOT, COJIECHHM OCHOBAaHHUI B CBETE
TEOPHH IEKTPOIUTUYECKON AUCCONMALNH. [ uOpoau3 coneu. Xumuueckue peakyuu 8 ceeme mpéx
meoputi.  amoMHO-MONEKVIAPHO20  VUEHUs, OSNeKMPOHHO20 CMPOEHUs amomd, meopuu
INeKMPOAUMUYECKOU OUCCOYUAYUU.

DJIEMEHThHI-HEMETAIIIBI U UX BAKHEUIITHE COCAUHEHHUS

O0masi XxapakTepUCTHKAa HeMeTAJI0B. XHUMHYECKHE BJIEMEHThl- HEMETaJlIbl.
Pacnipoctpanenne HeMeTaNIM4ecKUX 3J1EMEHTOB B Ipupoie. [1osioxeHne 311eMeHTOB-HEMETAIIOB
B [lepuoanueckoit cucreme. Hememannuueckue p-snemernmol. OCOOEHHOCTH CTPOCHHUS aTOMOB
HEMETAJIOB: 00mue 4epThl U paznuumsi. CTEIeHN OKHCIICHUS, BAJICHTHBIC COCTOSIHUS aTOMOB
HEMETAJUIOB. 3aKOHOMEPHOCTH M3MEHEHHs 3HAUY€HHMM 3THUX BEIMYMH B IMEpUOAAX W Tpynmnax
[Tepuoaunueckoit cucrempl. Tunuunele (GOpMbI BOAOPOJHBIX M KUCIOPOJHBIX COEAMHEHUN
HEMETAJIOB.

[Ipocteie BemecTBa-HeMeTamwibl. OcoOeHHOCTH UX cTpoeHus. dusnueckue cpoiicTBa
(arperatHoe cocTosiHUE, TEMIIepaTypa IJIaBJICHUs, KUIIEHUs, paCTBOPUMOCTh B Boje). [lonstue
aITOTpONMK. AJIOTPOIHUS cephl, yriepoaa, Gochopa. OOyCIOBIEHHOCTh CBONCTBAIIIOTPOIIOB
O0COOEHHOCTSIMU UX CTPOEHUS; IPUMEHEHUE aJlIIOTPOIIOB.

XHWMHYECKHE CBOMCTBA TPOCTBIX BEHIECTB-HEMETAIOB. [IpUYMHBI XUMHUYECKOU
WHEPTHOCTH OJIATOPOJHBIX Ta30B, HU3KOW AaKTUBHOCTH a30Ta, OKUCIUTEIHHBIX CBOWCTB U
JIBOMCTBEHHOTO TMOBEJEHUSI CEpbl, a30Ta, YriepoJa M KPEeMHUS B  OKHCIHUTEIbHO-
BOCCTAHOBHUTEJIBHBIX peaknusix. OOIIHe CBOMCTBAa HEMETAIUIOB U CITOCOOBI X TMOJTyYEHUS.

Bonopoansie coequHenus HemetamioB. @opmMbl BOJOPOIHBIX COETUHEHUI.

3aKOHOMEPHOCTH M3MEHEHUsS (U3MUECKMX ¢ XUMHYECKUX CBOMCTB BOIOPOJHBIX
COCIMHEHUI B 3aBUCHUMOCTH OT OCOOEHHOCTEW CTPOCHUS aTOMOB OOPa3yIIIUX HUX DJIEMEHTOB.
CBolicTBa BOJHBIX PAacCTBOPOB BOJOPOAHBIX COECAMHEHUN HEMETaioB. KHCIOTHO-OCHOBHas
XapaKkTepUCTUKA HX PAaCTBOPOB.

Bricmue kucinopoiHble coelMHEeHUsT HeMeTalioB. Okcuodvl u 2udpokcuowvl. Mx cocmas,
cmpoenue, ceolcmaa.

Boaxopon — poxkaaomuii Boxy M d3Hepruro. Booopood 6 kocmoce u na 3emne. AoepHule
peaxyuu na Coanye. Boropox — XUMHYECKHH JIEMEHT M NpocToe BemecTBo. [lomyueHue
BOJIOpoJa B labopaTtopuu. M3oronsl Bogopoaa. dusnueckre U XMMHUECKHUE CBOICTBA BOJIOPO/A.
Ipumenenue oodopoda. IIpoMBINITIEHHOE TMONYYeHHE BOAOPOAa. Bodopod — sKkonocuuecku
yucmoe MONIUBO, NEPCHEKMUBbl €20 UCN0Nb306aHus. OKCHI BOJAOpOma — BOAA: COCTaB,
IPOCTPAHCTBEHHOE CTPOEHUE, 8000pOOHAA 643b. DPU3NUECKUE U XMMHUYECKHE CBOWCTBA BOJIBI.
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Hzomonnwviii cocmas 600vl. Tsicénas 6oda u ocobennocmu eé ceovicms. Ilepoxcud 6odopooa:
cocmas, cmpoenue, c8olcmaa, NPUMeHeHue.

I'anorennl. I'anoreHsl — XHMMHUYECKHE 3JIEMEHTHI M IpocThle BeuiecTBa. CTpoeHue
aTOMOB ranoreHoB. HaxoxneHue TrajsoreHoBB mpupojae. PU3ndyeckue 1 XuMUYECKHE CBOWCTBA
rajioreHoB. [lonydenue xyopa U XJOpOBOJOpoOJa B JIADOPATOPUM U IPOMBIIIIEHHOCTH.
XJ0pOBOJOPOIHAS KUCIIOTa U €€ CBOMCTBA. XJIOPHUABI — COJH XJIOPOBOJOPOAHON KHCIOTHI.
buonozuueckoe snauenue eanozenos.

IMoarpynna kuciaopoaa u eé TUNU4YHbIEe npeacTaBuTequ. OOIas XxapakTepUCTHKA
HEMETAJUIOB IMOATPYIIIbl KUCIOpOoAa. 3aKOHOMEpPHbIE U3MEHEHUs B noarpymnmne. duznueckue u
XUMHYECKHE CBOICTBA XaJIbKOI'€HOB — MPOCTHIX BEIIECTB. XanbKo2eHUOvl, Xapakmep ux800HbIX
pacmeopos. buonozuyeckue ¢pynxyuu xarpbkozenos. Kucnopon u 030H. Kpyeosopom kuciopooa 6
npupooe. Cepa Kak MPOCTOE BELIECTBO. AJUIOTpONus cepbl. Ilepexod annomponnvix ghopm opye 6
opyea. XuMudeckue cBorcTBa cepbl. [Ipumenenune cepol. CepoBoopol, CTpoeHue, hpuznyeckue
U XUMHUYEeCKHe cBoicTBa. BoccTanoBUTEIbHBIE CBOMCTBA cepoBoaopoaa. KauecTBeHHas peakius
Ha CepOBOA0PO U CyIbhuasl. Cepogodopod u cynvghudvl 6 npupode. Bozoeticmaue ceposodopooa
Ha opeaHusm uenosexa. Ilonyuenue ceposodopooa é nabopamopuu.

Kucnopoaconepxkamue coequrenus cepbl (IV). Oxcun cepoi (1V).Cepuucras kuciorta.
Cocras, CTpOCHHUE, CBOICTBA. OxucaumenbHo-80CCMAHOBUMENbHbBLE ceolicmea
kuciopoocooepaxcawux coeounenuii cepol (IV). Cynsutsl. [uopocyrvgpumor. Kauecmeennas
peaxkyusi Ha cepHucmyto Kuciomy u eé coau. Ilpumenenue Kuciopoocoodepaicauux coeouneHull
cepot (1V).

Kucnoposaconepxamue coemunenust cepsl (VI). Oxcun cepwr (VI), cocras, crpoenue,
cpoiictBa. Ilomyuenue okcuma cepbl (VI). CepHast kuciaoTa, cOCTaB, CTpOCHHE, (hHU3HUSCKUC
cBorictBa. OcoOeHHOCTH €€ pacTBOpPEHHUS B BOJEe. XUMHUYECKHE CBOMCTBA pPa30aBICHHON H
KOHLEHTPUPOBAHHON CEepHOM KHUCIOTHL. OKHUCIMTEIbHBIE CBOICTBA CEPHOM  KHUCJIOTHI.
KauectBennas peakuus Ha cyibdaT-uoH. [[puMenenue cepHoil KUCIOTHI.

Kpyeosopom  cepvi 6  npupoode.  OJkonoeuueckue  npobnemvl,  C8A3aHHblE  C
KUCTIOPOOCOOEPAHCAUWUMU COCOUHEHUSMU CEDPD.

Ioarpynmna azora u e€ THNHYHBbIE NpeacTaBuTeIH. OO11as XapaKTEPUCTUKA JIEMEHTOB
noarpynmnsl azota. Ceoticmea npocmulx eujecms 3j1eMeHmod nooepynnel azoma. Baxueiimme
BOJIOPOJIHBIE U KHUCJIOPOJHBIE COECTUHEHHS 3JEMEHTOB MOATPYIIbI a30Ta, UX 3aKOHOMEpHbIE
U3MEHEHUs. Mcmopus omKkpbimus u ucciedo8anus 31emMeHmos noocpynnvl azomd.

A30T KaK 3JI€eMEHT U KaK IPOCTOE BEIIECTBO. XUMUYECKHUE CBOMCTBA a30Ta.

Amvmuak. CTpoeHHe, CBONCTBA, 6000POOHAS CB8A3b MeHCOY MOAEKVIAMU AMMUAKA.
Mexanuzm obpazosanus uona ammonus. CoOnM aMMOHUS, WX XHUMHYECKHE CBOMNCTBA.
KauecTBenHast peakuusg Ha HOH aMMOHHUs. [[puMeHeHne aMMuaka v cojieid aMMOHUS.

Oxcuppl azota. Ctpoenne okcuaa azota (ll), okcuma asora (V).

dusndeckue 1 xummudeckue cBoiictBa okcuaos azota (1), (1V).

A30THas KHCIIOTa, €€ cOCTaB U cTpoeHue. PU3nuecKrue 1 XMMUUYECKHE CBOMCTBA a30THOM
KUCJIOThI. OKHUCIHUTENbHBIE CBOMCTBA a30THOM KHCIOTHL. CocmasieHue YpaeHeHUuil peaxkyull
83AUMOOEUCMBUS A30MHOU KUCIOMbL C MEeMmaiiamu Memooom daeKkmpoHHoz2o odananca. Conu
A30THOW KHCIIOTBI — HUTpaThl. Kauecmeennvie peakyuu HA a30MHYI0 KUCIOMY U €€ COJU.
[TosryueHue ¥ MpUMEHEHNE a30THOM KUCIIOTBI U €€ COJIEH.

Kpyeosopom azoma & npupooe.

docdop Kak 3IEMEHT U Kak MpocToe BemecTBo. Amnorponus ¢ochopa. Puznyeckue u
xuMuueckne cBorictBa pochopa. [Ipumenenne Gocdopa. Bomopoaabie 1 KUCIOPOIHBIE COSTUHEHUS
docdopa, ux cBoiictBa. DocdopHas kucnora u e€ conu. KauectBennas peaxius Ha Gocdar-uoH.

Kpyzoeopom gpocpopa 6 npupooe.

Moarpynna yriepoaa. OOmas XapakTEepUCTHKA JJIEMEHTOB TMOITPYIIBI YTIeposa.
ONEKTPOHHOE CTPOEHUE AaTOMOB 3JEMEHTOB MOATPYIIbBI YIIepoja, UX paclpocTpaHEHHE B
IPUPOJIE.

VYrinepos Kak mpocToe BemecTBO. AIIOTpONus yriepoda: aiMmas, rpaurt, KapOuH,



14

bynnepensl. Ancopbuns. XMMHYECKHE CBOMCTBA YIIIepoaa.

Kucnoponubie coenuuenusi yriepoma. OKCuabl yriepoaa, CTPOCHHE, CBOMCTBA,
noytydeHue. YroyibHas kuciota u e€ conu. KauecTBenHas peakuusi Ha KapOOHAT-HUOH.

Kpemuwnit u ero cpoiictBa. Kucinopoansie coenmuaenust kpeMHus: okcu kpemuus (IV),
KpEMHHUEBAs KUCJIO0Ta, COCTaB, CTPOEHUE, cBOMCTBA. Cunukatbl. Cutukamuas npomuliuleHHOCb.
Kpamxkue ceedenus o kepamuke, cmexie, yemenme.

Merauibl

O0mme cBoiicTBa MeTAJIOB. DJIEMEHThI-METaUIbl B mpupose u B Ilepuoanueckoit
cucreme. OcoOEHHOCTH CTPOEHHSI aTOMOB METAJUIOB: S-, P- U d-d1emenmos. 3HaueHue sHepeuu
uonuzayuy. Metamnnueckas cBsi3b. Kpucrtaminueckue pemérku. OO0mue u cnenudpuieckue
¢dusnueckue cBoiicTBa MeTaJuIoB. OOIIME XUMUYECKUE CBOHCTBAMETAIIIOB. DIeKMpOXUMUYLECKULL
pA0 Hanpsaxcenuti memannog. O0IIKE CBEACHUS O CIIaBax.

Ilonamue koppozuu memannos. Koppozus memannos —  obwenianemapHwiii
2e0XUMUYeCKULL npoyecc; 8UdblL KOPPO3UU — XUMUYECKAs U DIeKMPOXUMUYECKAsT — U CNOCOObl
3aWuUmovl OM Hee.

Mera/uibl TJaBHBIX M NO00YHBIX moArpymmn. CTpoeHuE aTOMOB XHUMHUYECKUX
anemeHToB [A- u IIA-Tpynn, ux cpaBHUTENbHAsE XapakTepucTuka. OU3NYECKUe U XUMUYECKUE
CBOICTBa MPOCTHIX BEHIECTB, OKCUIOB U TUAPOKCUAOB, cojeil. IlpuMeHeHue MIETOYHBIX U
HIEIOYHO3EMENBHBIX ~ METANIOB.  3aKOHOMEPHOCMU — pACNPOCMPAHEHUs — WeN0YHbIX U
WENOYHO3eMeNbHbIX Memalllos8 6 npupooe, ux noxyyeHue. MUHepanbl KalblMsl, UX COCTaB,
CBOICTBa, 00JIACTH MPAKTHYECKOTO NpUMeHeHHUs. JKECTKOCTh BOIBI U CIIOCOOBI €€ YCTpaHCHHUSI.
Ponv memannos |A- u ll1A-epynn 6 srcusoti npupooe.

AJIFOMUHUI: XUMWUYECKUH 3JIEMEHT, MPOCTOE BEMIECTBO. DUBMYECKHE U XHUMHUYECKHUE
cBoiictBa. Pacnipoctpanenue B npupozge. OcHoBHbIe MuHepalibl. [IpumeHeHre B COBpeMEHHON
TEeXHHKE. BaxkHeHIme coeTMHeHUs ATFOMUHIS . OKCHJIBI ¥ TUAPOKCUIBL; aM(DOTEpHBIIXapaKkTep ux
CBOWCTB.

Mertamner IVA-rpynmnel — p-aneMeHTsl. Ceuney u 01080: cmpoeHue amomos, u3uko-
Xumuyeckue C80UCMBA NPOCMbIX GeWecms, OKCUObl U 2UOPOKCUObL 01084 U CEUHYA.
Hcmopuueckuii ouepk 0 npumeneHuu 2mux memainnos. Toxcuunocms céunya u e2o coeouHeHul,
OCHOBHbIE UCOYHUKU 3A2PAZHEHUS. UMU OKpYHcaloujeli cpeovl.

XKeneso, mapeaney, xpom Kaxk NpeJCTaBUTEIN METAJUIOB TOOOUHBIX oarpynn. Cmpoenue
amomos, ceolicmea xumuyeckux snemenmos. JKenezo kak npocroe BemecTtBo. dusznueckue u
xumudeckre cBoicTBa. CocTaB, 0OCOOCHHOCTH CBOWCTB M NMPUMEHEHHE YYr'yHa M CTalld Kak
BOKHEUINUX CIIaBOB >kene3a. O crmoco0ax XMMUYECKON aHTUKOPPO3UHWHOM 3alllUTHI CILJIABOB
xkene3a. KpaTkue cBeieHHs] 0 BaXKHEUIINX COSAMHEHUAX METAIJIOB (OKCUIBI U THAPOKCHUIBI), 00

HX MOBCACHUN B OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX. COGI[I/IHGHI/ISI Keie3a — F92+,

F93+. Kauecmesennvie peaKkyuu Ha uoHbl sceiesd. buonornueckas POJIb METAJIJIOB.

OOuue cBesieHust 00 OpraHNYECKUX COEAUHEHUSIX

YraeBonoponabl. Coedunenus yenepooa — npeomem camocmos- menbHOU HAYKU —
opeanuyeckou xumuu. Ilepsonauanvhvie c6edeHUss 0 CMPOEHUU OP2AHUYECKUX GeUjeCma.
Hexomopuie nonoxcenus u ponv meopuu A. M. Bymnepoeéa é pazsumuu smoti Hayku. ITousarue o
roMosioruu 1 uzomepun. Kimaccuduxarus yrieBoaopoaoB.

[IpenenbHbIe YIIEBOIOPOABI — ANKAHBL. JJIeKMPOHHOE U NPOCMPAHCMBEHHOe CMpPOeHUe
npeoeibHbIX Y21e6000p000s (ankarnoe). Hzomepusu HOMEHKIAmypa npedeibHblx Yeie6000po00s.
du3nyecKkre 1 XUMUYECKHE CBOMCTBA alkaHOB. CIIOCOOHOCTh aIKaHOB K PEAKIIUU 3aMEIIEHUS U
HU30MEpH3aITHH.

HenpenenbHble YrieBOAOPOAbI — AQlKeHBI. JNeKmpoHHOe U HNPOCMPAHCIBEHHOE
cmpoenue anikeros. [ OMOJOTHYECKHI PsiT AIKeHOB. Homenkniamypa. @U3NdecKue U XUMHYCCKHE
cBoiicTBa anmkeHOB. CHOCOOHOCTh AIKEHOB K pEaKIWU MPUCOSAMHEHUS U TOJMMEpPU3allnu.
[ToHsATHE O MOTMMEPHBIX XUMUYECKHX COSTUHEHHUSIX: MOHOMED, ITOJTMMEP, CTEIICHBb TTOJTUMEPU3AIIHH.




15

[TonusTninex.

Luxnuueckue y2ne6000pooul.

Pacnpocmpanenue yeneeooopoooe 6 npupooe. Ilpupoonvie ucmouHuku y2ne6000po0os.
Cocmas Heghmu u xapakmepucmuka 0CHOBHbIX BPOOYKIMO8, NOLYYAeMbIX U3 Hepmu.

Kucnopojacoaep:xamme opraHuveckue coequHeHus. I[loHaTHEe 0 QyHKIIMOHATBLHOM
rpymnmne. 'omonorudeckue psiibl CIUPTOB U KapOOHOBBIX KUCIOT. Ob11ue POopMyIIbl KIACCOB ATUX
coenHeHUN. DU3MOJIOrMYECKOE JEHUCTBHE CIHUPTOB HA OPraHU3M. XHUMHUYECKHE CBOWCTBA
CIIUPTOB: FOPEHHE, TUAPOraIoreHupoBanue, aeruaparanus. [loHsTue 0 MHOrOaTOMHBIX CIIUPTax
(rmumepun). O6mMe cBoCTBa KapOOHOBBIX KUCIOT. Peakiust stepudukarym.

buoJsiornyecku Ba)KHbIe OpPraHu4YecKHe cOoeAUHEHHMsI (KMPbI, YIJIeBOAbI, O€JIKH).
XUMUS ¥ TIUIIA: )KUPBI, YTIIEBOABI, OCIIKM — BaKHEHUIIINE COCTABHBIC YACTH MUIIEBOTO palliOHA
YyeJioBeKa 1 )KMBOTHBIX. CBOMCTBA )KUPOB U yIi1eBOA0B. Posib OENIKOB B IPUPOE U UX XUMHUYECKHE
CBOICTBA: TUAPOIIN3, JEHATYPALIUS.

XUMHUS U KU3Hb

Yesi0Bek B Mupe BemecTB. BeliecTBa, BpeaHble /1715 3J0POBbsI YEJIOBEKA U OKPYXKAIOLIEeH
cpensl. [TonuMepsl 1 UX 3HaYCHHE B )KU3HU YEIIOBEKA.

Xumus u 300posve.
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TeMaTnuyeckoe MJIAHHUPOBAHUE

8 kiacc (2 yaca B HefeINIO, BCEro 68 )

Pasnen TeMmbl Komunuec | Kontpo | IIpaktu | Monyins
TBO JIBHBIC YECKUC BOCITMTATEIILHON
9acoB paboTel | paboOTHI | MPOTPAMMBI
«[1IKOJIBHBIN YPOK»
UCIIOIb30BAHUE
BBenenue 34y 1
BOCIIUTATENbHBIX
Bemecrsa u XHUMHYECKHE DIIEMEHTEI U 10 g BO3MOJKHOCTEM
XUMHUYCCKHUC BEIlleCTBa B CBETE aTOMHO- COACpKaHUS XHUMUH,
ABJICHHUS C MOJIEKYJISIPHOTO YYEHHMSI. - PMMCHCHHC Ha ypOoke
TTO3MIH MHTEPAKTHUBHEIX (hOpM
XUMUYECKUE PEAKLIUU. 74 1 PaboTHI ¢ yUaIIUMHUCSL;
ATOMHO-
3aKOHBI COXpaHCHHA MACChI 1 - HOJJICPKKAa MOTUBAIIUU
MOJICKYJIAPHO
yiAp SHEpIHH. 00yHaromuxcs K §
ro y4cHUs HOJIYYEHHIO 3HAHHH,
MeTo1bl XUuMUH 24 YCTaHOBJIEHUE
B o 6 3 HO3UTHBHBIX
CIICCTBA B OKPYKarOIICH 9 MEKITMYHOCTHBIX
Hac NpUpOAC U TCXHUKEC. OTHOIIEHUH B KJacce u
IMousitre o raszax. Bo3ayx. 8y 1 1 RobpoxenaTenbHoi
K r aTtMoc(epbl BO BpeMs
HCJIopoa. 1 OpCHHUC. ypoKa;
OCHOBHBIE KIaCCHI 124 1 1 - MHUIMALHUA 1
HEOPraHUYECKHUX TIOACpIKKa 5
O — HCCIIEI0BATENLCKOM
! - JIEATENIBHOCTU y4alluXxcs
XUMUYECKHUE CTpOCHI/Ie aToMa. 34y U IpAOOPeTECHHS
QJICMCHTHI, I1 o 5 HaBBIKOB
BEIICCTBA 1 CpUOANYCCKUHN 3aKOH U 9 CaMOCTOSTEILHOr0
XUMUYECKHe HepI/IOI[I/ILICCKaH CHUCTEMA pemeHus HpO6J‘IGMBI,
XUMHUYECKHUX 3jieMeHToB J[. 1. HaBbIKa 0OPMIICHUS
pcaknuu B MeHeneena COOCTBEHHBIX MJICH-
CBCTC YCTaHOBJICHHUC
3J'I€KTp0HHOI>'I CTpOCHI/Ie BCIICCTBA. 649 JOBEPHUTEIBHBIX
OTHOILIEHUH MEX
TEOPUH XUMHUYECKUE PEAKIIUU B 54 1 y
o npenoaaBaTeIsiMu U
CBCTC JJICKTPOHHOU TCOPHHU. 06y‘IaIOHII/IMI/IC$I
- MOOYXIeHNE
[TpomerxyTouHas arTecTanus 1y 1 YA
oOygaromuxcs coO0IaTh
68 5 6 Ha YpOKe OOIIENPUHATBIE
HOPMBI TTOBEIEHHMS,
npaBuiia OOIIEHHS CO
CTapIIMMHU U
CBEPCTHUKAMU,
MIPUHIUIEI Y9eOHOH
JUCHUIIIINHBI 1
CaMOOPTaHN3aALUH
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Temarnueckoe MJIaHUPOBAHUE
9 kmacc (2 gaca B Heneno, Bcero 68 4)

Pasznen TeMmbl Komunuec | Kontpo | IIpaktnu | Monyns
TBO JBbHBIC | €CKHE BOCIIUTATCILHOMN
4acoB paboThl | pabOTHI | TPOTPAMMBI
«IIIKONBbHBIN YPOK»
Teoperudecku | TeopeTuuecKHe OCHOBBI XUMHUH. 3y ! HCTIONB3OBAHME
€ OCHOBBI X BOCIIUTATCIIbHBIX
MMHYECKHUE PEAKIIUU 1 BOBMOKHOCTCH
XUMHAN 3aKOHOMEPHOCTH UX CONCPIKAHHS XHMHH,
IMPOTCKAHMA. - IPUMEHEHUE HA YPOKE
WHTEPaKTHBHBIX (OpM
PactBopsl. Teopus } 114 1 1 pAGOTHL ¢ YUAEMACA;
BHeKTPOHHTI/IquKOH - HOHHGP)}(Ka MOTHBAIIAU
JMCCOLIMAIIMH. oOyJaromuxcs K
9HeMeHTBI‘ _ MOJYYCHUIO 3HAaHUH,
BHeMevHTLI HEMETAJIJIbl U UX 3y YCTAHORICHHE MOZATHBHELX
HCMCTAJLIBl U | Ba)KHEHIIIME COCAUHECHUS. MEKTHIHOCTHAIX
ux OO01as xapakTepuCTHKa OTHOILCHHUH B KiTacce u
BaKHEHIIIHNE HEeMeTaJlJIOB. J00poXKenaTeTbHOM
COETMHEHUS B N aTtMoc(epbl BO BpeMs
0JI0PO/J1 - POXKAAOLINI BOAY U 3y 1 ypoKa;
OHCPTIHIO. - MHULIMALWS U TOAJCPIKKA
HCCIIeI0BATENbCKOM
FaﬂOFeHLL 4 q 1 ACATCIBHOCTH y4alllUXCsA
[Toarpynmna xuciopoaa u eé 74 s IPHOOPETCHHSL
TUTTUYHBIC TIPEJCTABUTEIIH. HABBIKOB
CaMOCTOATEIBHOI'O
Honrpynna a30Ta 1 ec 64 1 pelLIeHus IpoOIIEMBI,
TUNHWYHBIE NPEICTABUTEIN. HaBBIKA O(OPMICHHS
COOCTBEHHBIX HAEH
Iloarpynna yrnepoaa. 8y 1 1 - ycTaHOBIEHHE
Mertaibl Mertamibel. O0mue cBoKcTBa 44 AOBCPHTEIIBHBIX
OTHOILUICHUN Me)KI[y
METaJII0B.
HpeHOI[aBaTeHSIMI/I nu
Mertaibl TJIaBHBIX B HOOOYHBIX 8u 1 1 00yJaroImuMucs
TIOArPYIIIL - moOyKIeHNE
oOyJaromuxcs coO0IaTh
O6HII/IC O6HII/Ie CBCACHUA 00 8 u Ha ypoKe 06H.lel'[pI/IH$ITbIe
CBC€ACHUA 00 OpTraHN4Y€CKUX COCAUHCHUAX HOPMBbI ITIOBEJICHUS,
OpFaHI/I‘IeCKI/IX IpaBujia O6H.[€HI/I$I CcO
COETMHEHHUAX CTapuiMH 1
CBepCTHI/IKaMI/I, HpI/IHI_[I/IHI)I
XUMHUS U UYenoBek B MUpPE BEILLIECTB. 24 y4EOHON TUCIUTIIMHEL 1
JKU3Hb caMOOpraHu3aluu
IIpomexxyTouHas arrectamus 1ug 1
68 7
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Y4eOHO-MeTOAMYECKOE 00eceueHrne 00pa30BaTeJILHOIO Mpolecca

. Xumust. Pabouas nporpamma 8-9 kimaccel/H.E.Ky3nenosa, H.H.I'apa, -M.: Benrtana-I'pad,

2021.

Xumus. 8 knacc: yueOHuk/H.E.Ky3nenoa, 1.M.Turoa, H.H.I'apa — M.:Berana-I'pad,
2018-2020

Xumus. 9 knacc: yueOHuk/H.E.Ky3nenoa, U.M.TuroBa, H.H.I'apa — M.:Berana-I'pad,
2018-2020

3anagnuk o xumun § kinace. H.E.Ky3nenosa, A.H.JIeskun, M.: Bentana-I'pad, 2012
3amaunuk o xumuu 9 knacc. H.E.Ky3nenosa, A.H.JIeskun, M.: Berrana-I'pad, 2012



