MHUHUCTEPCTBO IMPOCBEIIEHUS POCCUMCKON ®ENEPAIIIN
MunucrepcTBo 00pazoBanus Tynbckoi o0nacTu
AnMUHHUCTpanus MyHUIIMIIAIbHOTO 00pa3oBanust KuMoBckoro paiiona

MKOY Momnacteipmunackas OOILL

COI'TTACOBAHO YTBEPXJEHO
PykoBoauTenps HIKOIBHOTO Hupextop
METOJJMYECKOT0 00bEAMHEHHUS
CrpokoB A. B.
Jlapuesa U. E.
[Tpuxaz Ne20-71
IIporokomn Ne9 or "31" arycra 2022 r.

ot "30" aBrycra 2022 r.

PABOYASI [TIPOTPAMMA
(1D 5430658)

y4eOHOTO MpeameTa
«XUMU

I 9 Kj1acca OCHOBHOTO OOIIIero 00pa3oBaHus
Ha 2022 - 2023 yueOHBbIi TOT

Cocrasurens: JlapueBa Mpuna EBrenseBHa
YUUTEIb XUMUHU

ceno MonactsipuHo 2022



IHHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma no xumuw it o0ydaromuxcst 9 kiacca coctaBiieHa Ha ocHOBe TpeOoBaHwMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapPTEe OCHOBHOTO OOIIET0
o0pa3oBaHus, ¢ yI€TOM pacrpeneI€éHHBIX M0 KJIaccaM MPOBEPSEMBIX TPEOOBAHU K PE3y/IbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIHUTaHUS 00yUJaromuXcs MPH MOJTyYEHUH OCHOBHOTO 0011ero oopasoBanus u ¢ yuétom Konuenuu
MpenogaBaHus yueOHOTO TpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmsl (yTB. Pemennem Konnerun
Munnpocsemenus Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMusi» B TOCTHXKEHHUE 11eJIell OCHOBHOTO 00111ero oOpa3oBaHus 00yCI0BIEeH
BO MHOTOM 3HAUeHHEM XUMHYECKOU HAYKHU B ITO3HAHHWU 3aKOHOB IIPUPOJbI, B pa3BUTUU ITPOU3BOANUTECIBHBIX

CHJI 00IIECTBA U CO3/TaHUK HOBOM 0a3bl MaTepUalIbHOM KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSIHUE Ha BCE 00IacTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3ajajila HOBOE BHJIEHHE MHpPaA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIMMBIM YCIIOBHUEM >KU3HU OOIIECTBA: 3HAHUE XUMHH CIYKUT OCHOBOW st
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAsl XUMUS HAIIPaBJIeHa HA pellIeHne TI00anbHBIX MPOOIeM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUIIEBOM U AKOJIOTHYECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacraroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO IMOBBICUIIACH POJIb
XMUMHYECKOT0 oOpa3oBaHus. B minane conupanusanyuy oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HE0OX0AUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTO0Opa3HOM
KU3HU OOIIEeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpY>Karolei IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPY UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIre oduemy
XUMHUYECKOMY 00pa30BaHHUIO KIIIOUEBbIE IEHHOCTH, KOTOPhIE OTPaXKaroT rOCyAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUsD».

N3zyuenue npeamera: 1) cnocoOCTBYeT peaan3aliii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBILIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
JEeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENILCKUX YMEHUM, HEOOXOAUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATLHOM IeATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBILILICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Haspannple HampaBiIeHUS B 00YICHUH XHMUU 00ECTICUNBAIOTCS CIICIU(UKON COEpKAHUS TIPEMETA,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus rnpeamera chopMUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/A K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMHUYecKol peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl M0 MPHUHIIUITY [10CIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona [I. 1. MenaeneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKHU MOTYUEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJJHOTO
YPOBHS K JIpyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusanus cogepKaHus Kypca cliocoOCTBYET MPEJICTABICHUIO XUMUYECKONW COCTaBJISIOIIEH
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHUTh, YTO OCBOEHHE COAEPIKaHMsI Kypca MPOUCXOJUT C MPUBIICUCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCSIT (pOpMHUpOBaHHME 3HAHUNM OCHOB XMMHUYECKON HayKH Kak 00JIacTi
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YEeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1adya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (AKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHHI, JOCTYIMHBIX 00001IeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIECTB U
XMUMHUYECKUX PEaKIUi, a TaKke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C [UIAHUPOBAHHEM, HAOIIOJCHHEM U MPOBEICHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIIOICHIEM
MpaBuII 6€30MacHOr0 OOpalleHus C BEIECTBAMU B TOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM nenu n3ydeHus npeaMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanus. Ceroans B 00pa3oBaHUU 0CO00 3HAUUMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHIO YUUTHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 5TUM TipU U3yUEHUU TIpeIMeETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIee 3HaYeHHe MPUoOpen TaKue
LIEJIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYATbHO PA3BUTOMN IMYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYAHUUECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELIEHUH, CIOCOOHOM aanTHPOBATLCS K OBICTPO MEHSIONIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HA CHCTEMATUYEeCKOE MPUOOIIEHHIE YYAIINXCS K CAMOCTOSITEILHOM



MO03HABATEIBHOM JESATETLHOCTH, HAYYHBIM METOJaM MO3HAaHUsS, (POPMHUPYIOIIMM MOTHUBAIIMIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
ACATCIBHOCTH, IIO3HAHUA U CAMOIIO3HAHHUA, KIIFOUCBBIX HABBIKOB (KIIIOLIGBBIX KOMHeTeHL{Hﬁ), UMCHOIIIUX
YHUBCPCAJIbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

(dhopMHpOBaHHE YMEHUI O0BSICHATH U OLICHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAaHUH 3HAHUN U
OIIbITA, MMOJIYYCHHBIX ITPU U3YYCHUUN XUMHUH,

(dhopMHpOBaHKE Y 00YJAOIINXCS TYMAHUCTHYECKUX OTHOIIICHUH, TOHMMAHHMSI [ICHHOCTH XUMHYECKUX
3HAaHUH JUIA BEIPAOOTKHU IKOJIOTHUYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY M TPY/IOBOM JIESITEIHHOCTH B
LIEJIIX COXPAHEHUS CBOETO 37I0POBbS H OKPYKAIOIICH MTPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHS 001I[eUeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HAPABICHHOCTH

JalbHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEIMETA

BemmecTBO 1 XUMHYECKAas peaxknust

Ilepuoanueckuii 3akoH. [leproauueckas cucrtema xumuueckux eMeHToB J. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIIUS,
KaJIbLUSl U UX COETUHEHUI B COOTBETCTBUU C MOJIOKEHUEM 31eMEHTOB B Ilepuoauueckoii cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMHUECKOH CBSI3U. THITBI KPUCTATMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THITA KPUCTALUTMICCKON PEIMETKN U BUJIa XUMHUYECKOM CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB (MEXIyHApO HAS M TPUBHAIIBHAS).
XUMHYECKHE CBOWCTBA BELIECTB, OTHOCALINXCS K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COEAUHEHUH,
TeHETUYECKasi CBA3b HEOPraHNYECKHUX BEIIECTB.

Krnaccudukarus XMMHYECKUX pEakIuii 0 pa3INdHbIM IMPU3HAKaM (TI0 YUCITy U COCTAaBY y4acTBYIOIIUX B
peaxkiuu BEUIeCTB, M0 TEMJI0BOMY 3P (PEKTY, 10 U3MEHEHHUIO CTENIEHEH OKHUCIEHHSI XUMUYECKUX 3JIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHIO KaTaIn3aTopa). IK30- U SHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHCHHS.

[ToHsATHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHaTHE 00 00paTHMBIX H HEOOPATHMBIX XUMUIECKIX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTCHHBIX peakiusX. [IOHSITHEe 0 XUMUYECKOM PAaBHOBECHH.
@®aKTopbI, BIAUSIONINE HA CKOPOCTh XUMHUYECKOW PEAKITUH U TIOJI0KEHUE XUMUIECKOTO PABHOBECHS.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, IEKTPOHHBIN 0aJaHC OKHCIUTENbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBiieHHe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINA C UCIIOJIb30BaHUEM METO1a
ANIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINU. DJIEKTPOJIUTHI U HE- AIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M IUCCOIMALIUY BEUIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOU CBsI3U. CTETEeHb TUCCOLIUAIIH.
CunbHbI€ U cl1abble AIIEKTPOJIUTHL.

Peakuuu noHHoro ooMeHa. Y cioBusi NpOTEKaHUS peakiuii HOHHOTO OOMEHa, MOJIHBIE U COKpAIlEHHbIE
WOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTaBICHU 00
ANIEKTPOJIUTHYECKOM qucconnanuu. KadecTBeHHble peakiiuy Ha HOHbI. [IoHATHE O THAPOIH3E CONEH.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJICHUE C MOJACISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB U HEMEeTaJuIoB (TpaduTa 1 ajiMasa), CI0XKHBIX BEIIECTB (XJIOpUIA HATPHUSA);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMK OT BO3ACHCTBUSA Pa3IMYHBIX (aKTOPOB;
HCCIIEIOBAHUE PIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIUN KUCIIOT, IIeJIoYel u coye
(BO3MOKHO HCIIOJIb30BAHME BUICOMATEPHAIIOB); MPOBEACHUE OIBITOB, MILTIOCTPUPYIOMIUX MPU3HAKI
MPOTEKAaHUS PeaKkIuii HOHHOTO 0OMeHa (0Opa3oBaHMe OCaJlKa, BhIACICHUE ra3a, 00pa30BaHUE BO/JIbI); OTBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpPEHUE, PEaKIuu Pa3I0KEeHUS,
COEIIMHEHUS); paclio3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEaKIil HA NOHBI;
pelIeHne SKCIIEPUMEHTATbHBIX 3a/1a4.

HeMeTauabl M UX COeTMHEHUSA

OO1ast xapakTepuCcTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHN OKUCIIEHUS.
Ctpoenue u ¢pu3nyuecKue cBONCTBA MPOCTHIX BEIIECTB — raJlor€éHOB. XMMHUYECKHE CBOMCTBA HAa IpUMeEpe
XJiopa (B3aMMO/ICHCTBHE C METalJIaMH, HEMETaJlJIaMH, I11el04aMu). XJ10poBoopol. CossiHas KUCIOTa,
XMMHMUYECKHE CBOMCTBA, MOJIyY€HUE, IpUMEHeHue. JleiicTBrE XJlopa U XJIOPOBOIOPOAA Ha OPraHU3M
yesoBeka. BaxxHelmume Xaopuasl ¥ UX HaX0XKAECHUE B IPUPOJIE.

OOmas xapakTepucTuka 3neMeHToB VIA-rpymnmnel. OCOGEHHOCTH CTPOECHUS aTOMOB, XapaKTEpHBIE CTEIEHU
OKHCJICHHUS.



Ctpoenue u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTIHBIE MOIU(PHKAIINN
KHCJIOpOJa U cepbl. XUMUYECKHEe CBOWCTBA cepbl. CepoBOAOPOA, CTpOCHHUE, (PU3NUECKHE U XUMHUECKHIE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIIOB. CepHasi KUCII0Ta, PU3NIECKUE U
XUMHYECKHE CBOUCTBA (00IIME KaK MPEICTAaBUTENS KIIacca KUCIIOT U Crielu(UIecKe). XUMUIECCKHE
peaKIuy, JIeXxaliue B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MoJTy4eHus: cepHoi kucaoThl. [Ipumenenne. Conn
CEpHOI KUCIIOTHI, KAUECTBEHHAs peaklus Ha Cynbdar-nuoH. Haxoxaenue cepsl 1 €€ CoeIMHEHUI B IPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpe/ibl COSUHEHUSIMU CEpBhl (KUCIOTHBIE JOXKIU, 3arpsiI3HEHHUE
BO3JlyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLIEHUS.

OO0mmas xapakTeprucTuka 3eMeHTOB VA-Tpyriibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCJICHHUS.

A30T, pacnpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuueckue cBoiicrsa. KpyroBopot a3ora B npupoje.
AmMuak, ero (pu3nyecKue U XuMUYEeCKHe CBOMCTBA, MOdy4YeHne U npuMeHenue. Colln aMMOHUS, UX
¢buznyeckue U XuMHUYeCKHe CBOMCTBa, MpUuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHUSL. A30THast
KHCJIOTa, €€ MoJlydyeHue, pU3nveckre 1 XuMU4Yeckue cBoicTBa (00IMe Kak MpeacTaBUTeNs Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHuEe HUTPATOB U COJIEM aMMOHUS B KaUe€CTBE MUHEPATIbHBIX YA00pEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne u xuMudeckue cBocTra. OKcu
docdhopa(V) u bochopras kucnorta, Gpu3nUecKre 1 XUMUYECKUE CBOWCTBA, MoTydeHue. Vcmoap3oBanue
¢docdaToB B KauecTBE MUHEPAIbHBIX YI0OpEHUI.

O6mras xapakrtepucTuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUST aTOMOB, XapaKTEPHBIC CTECIICHH
OKHUCJICHUS.

VYrnepon, amoTponHble MoAU(UKALIMY, PAaCTIPOCTPAHEHUE B IPHUpoie, GU3NYECKUE U XUMUYECKUE
cBoricTBa. Ancop6mus. KpyroBopot yriepona B npupojie. Okcuipl yriiepoaa, ux Gu3n4ecKue U XUMHIECKHE
CBOICTBa, IeHICTBUE HA KUBBIE OPTraHU3MBIL, IOJYyYEHHE U TPUMEHEHHE. DKOJIOrHUYeCKUe MPoOIIeMbl,
CBsI3aHHBIE ¢ OKcHioM yriiepoaa(IV); runoresa rio6aapHOTO MOTETUICHHS KIIMMAaTa; MapHUKOBBINA A (EKT.
VYronpHas KUcCioTa U €€ Colu, UX PU3NYECKUe U XMMHUYECKHUEe CBOICTBA, MOJTyYeHUE U IIPUMEHEHHE.
KauectBenHnas peakiuus Ha kapOoHaT-HOHBL. Vcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO3SHCTBE.

[lepBoHauanbHbIE NOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COENMHEHUX yriepoa (MeTaH, 9TaH,
STHJIEH, alleTUJICH, 3TaHOJI, MIMIIEPUH, YKCyCcHas KucioTa). VX coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHpaX, ONKax, YTIeBOAaX — M UX POJIU B )KM3HH YEJIOBEKA.
MartepuanbHO€ €IMHCTBO OPTaHUYECKUX M HEOPraHMUECKUX COCAMHEHUN.

Kpemuuii, ero gusndeckue u XMMHUECKUE CBOICTBa, MMoyuyeHue u npumeHeHne. CoeqMHeHUs KpeMHUS B
npupoae. O6uue npeacrasienus o6 okcuae kpemuus(IV) u kpemuueBoit kucinote. CHIMKAThI, UX
WCII0JIb30BaHKE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaskHel11e CTpouTeNbHbIE MaTepHAIIbl: KEpAMUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipo0ieMbl 6e301macHOro UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEpPHAJIOB
B MTOBCETHEBHOM JKU3HH.

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3I[0B HEOPTaHWYECKUX BELIECTB, CBOWCTB COJISIHOM KUCIIOTHI;
MPOBE/ICHUE KaUeCTBEHHBIX PEAKIINI Ha XJTOPUI-UOHBI M HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMUS; OMBITHI,
oTpakarolye pU3n4YecKue 1 XMMUYEeCKHe CBOMCTBA rallor€HOB U UX COEMHEHHH (BO3MOXKHO HCIIOJIb30BaHNE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C 00pa3IiaMH XJIOPHIOB (I'aJOreHU/I0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U e€ COeTMHEHUSIMH (BO3MOKHO UCIOJIb30BaHHE BUICOMATEpHAIIOB); HAOII0IEHHE ITpolLiecca
oOyrnuBaHus caxapa MoJ| AeHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOM KUCIIOTHI; U3y4eHUE XUMUUECKUX
CBOMCTB pa30aBIeHHON CEPHON KUCIOTHI, TPOBEACHNE KaUeCTBEHHOH peakiuy Ha cyab(paT-uoH U
HaOJro/IeHNe MpU3HaKa e€ MPOTEeKaHus; 03HAKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a3oTa, (hocopa u ux



COeIMHEHUH (BO3MOXKHO HCIOJIB30BaHKE BUICOMATEPHUAIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX
yaoOpeHuii; noixydeHue, cobupanue, pacro3HaBaHue ¥ U3y4eHHE CBOMCTB aMMHaKa; MPOBEACHNE
Ka4eCTBEHHBIX PEAKIUI Ha MOH aMMOHUS U (pocdaT-noH U U3ydeHue MPU3HAKOB UX MTPOTEKAHHUS,
B3aMMO/ICIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbI0 (BO3MO>KHO MCIOJIb30 BAHHE
BHJICOMATEPUAIIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMUECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOIH PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOUCTBOM
MIPOTUBOTIa3a; MoJy4YeHrue, cCoOupaHue, paclo3HaBaHue U U3y4EHHE CBOWCTB YIJIEKUCIIOrO ra3a; IpOBEICHHE
KaueCTBEHHBIX peakluil Ha KapOOHAT- ¥ CUJIMKAT-HOHBI U U3yUEHHE NPU3HAKOB UX IIPOTEKAHMUS;
03HAaKOMJIEHHUE C MPOIYKINENH CUIIMKATHONW IPOMBILLIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHbIX 3314 10 TEME

«BaxHeuIie HeMeTalJIbl U UX COEIUHEHUS).
MeTaJuIbI M UX COeIMHEHU A

OO61ast XxapakTepuUCTHKa XUMUYECKUX AIEMEHTOB — METaJUIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux emeHToB JI. 1. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTayuIoB. MeTayuimueckasi CBsI3b U METaJUIMUeCKasi KPUCTATUYECKAsl PEMIETKA. DIEKTPOXUMUUYECKUAN PSiJ
HanpspKeHUH MeTaisioB. @U3ndeckre 1 XMMUYECKHE CBOMCTBA MeTaJuIoB. O01Iue crnocoObl MOIy4eHUs
MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYI'yH, AIOpaTIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilerounbie MeTaiubl: TTONOKeHUE B [lepronnueckoit cucreme xumuyeckux 3neMeHToB J1. 1. Menneneena;
CTPOEHHE MX aTOMOB; HAaXOXJIeHHE B mpupoae. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA (Ha IpUMEpe HATPHS U
kanus ). OKCHIBI ¥ TUIPOKCUIBI HATPUS U Kaius. [[puMeHeHne MeT0YHbIX METAIIOB U UX COSTMHECHHM.

[IlerouHO3EMENBHBIE METAIUIBI MATHUM U KaJIbIIUM: TI0JIO)KEeHHUE B [lepnoauyeckoil cucTeMe XuMHYECKUX
anemeHToB JI. 1. MenpeneeBa; cTpoeHre X aTOMOB; HaX0KAEHUE B IpUpoie. PU3NYECKHE U XUMUYECKHUE
CBOMCTBA MarHus U Kajubliusl. BaxkHelme coennaeHns KanbIus (OKCHI, TUAPOKCHI, cosin). JKECTKOCTh
BOJIBI M CITIOCOOBI €€ yCTpaHEeHHUSI.

Amomununil: nonoxenue B [lepronnueckoit cucreme xumuyeckux 3neMeHToB . Y. Menneneena;
CTPOCHHE aToOMa; HaXOXKJIeHHe B Ipupoie. Du3nyeckne 1 XUMUIECKHUE CBOMCTBA altoMUHUSA. AMBOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme xumuueckux sneMeHToB /. 1. MenneneeBa; ctpoeHue
aToMma; HaXxoXJeHue B mpupoje. Pu3ndeckrue U XUMUYECKUE CBOMCTBA kKese3a. OKCHIbI, THIPOKCUIBI U COJIHA
xene3a(ll) u xxeneza(Ill), ux coctas, CBOMCTBA U TOJTydeHHE.

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAIOB U CILIaBOB, UX (PHU3NYECKUMH
CBOMCTBaMM; U3y4CHHUE PE3YABTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIOJIB30BaHUE BUACOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAIbIU U HATPHUS C BOJAOH (BO3MOXKHO HCIIOJIb30BAHKE
BHJICOMATEPHAJIOB); HCCIEIOBAHUE CBOMCTB KECTKON BOIBI; IPOIIECCa TOPSHHMS JKelle3a B KUCIOPOIe
(BO3MOXHO HMCIOJIb30BAHUE BUACOMATEPUAJIOR); IPU3HAKOB IMPOTEKAHUS KAaU€CTBEHHBIX PEAKIIUKA HAa HOHBI
(MarHus, Kanblus, aTroMuHus, nuHKa, xxene3a(ll) u xenesa(Ill), menu(1l)); HabmroneHue u onucanue
MPOLIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMH HATPUS, KU U KaJbIUs (BO3MOKHO UCTIOTB30BAaHUE
BHJIEOMATEPHUANIOB); HCcCleA0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHHUS U THAPOKCH]IA IIMHKA;
pelieHue SKCIepUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHelllne MeTalljIbl U UX COCTUHEHUD.

XuMHus U OKpPY:KAK0LIas cpeaa

HoBeie MaTepuansl v TeXHOJIOTHU. BerecTBa v MaTepuaibl B TOBCETHEBHOM KU3HU YellOBeKa. XUMHUS U
310poBbe. bezonmacHoe uCnoib30BaHNE BEMIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas momonis npu
XUMHYECKUX 0XKOTax U oTpaBieHHsIX. OCHOBBI IKOJOTHYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUE
OKpYyKarotei cpenpl (peaenbHas gomyctumas konteHTpanus Betiects — [1/1K). Ponb xumun B penieHun
9KOJIOTHYECKUX TPOOIIEM.



[TpupoHBIE HCTOYHUKH YTIIEBOJOPOOB (Yroib, IPUPOIHBIHN ra3, He(Th), MPOAYKTHI HX MepepaboTKH, UX
POJIb B OBITY ¥ IPOMBIIIIIEHHOCTH.

XUMUYECKUH 3KCIIEPUMEHT: H3ydeHHe 00pa3I0B MaTEpPUaIOB (CTEKIIO, CIUIABbI METAIIIIOB, TOJIUMEPHBIC
MaTepuabl).

MemnpeuMeTHHe CBSA3HU

Peanu3zanus MeXnpeaMeTHbBIX CBA3€H IPU U3yYEHUU XUMUHU B 9 Kilacce OCYILECTBISETCS Yepe3
HCII0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHITUH, TaK U MOHATUH, SABJISIOIIUXCS CUCTEMHBIMU JUIS
OTJIEJIbHBIX NIPEJAMETOB €CTECTBEHHO-HAYYHOI' 0 IIMKIa. Peanu3anus MexXnpeaAMETHbBIX CBA3EH pU U3y4EHUU
XUMUU B 9 KJTacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MIOHATHHA, TaK U
MOHATHM, SBISIOIUXCA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011ue ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAyYHbIN (DaKT, TUNOTE3a, 3aKOH, TEOpHUs, aHAJINU3, CUHTE3,
KJ1acCU(pUKaus, IEPUOAUYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJIICHUE, TAPHUKOBBIHN 3((EKT, TEXHOIOTHsI, MaTepHAaIbI.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUN 3apsi], TPOBOJHUKH, MOIYIPOBOAHUKH, TUIIEKTPUKHU, OTOIEMEHT, BEILECTBO,
Tes0, 00BEM, arperaTHOe COCTOSTHUE BEIleCTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KpUCTaJUINYECKas penIeTka,
CIUIaBbl, PU3NYECKHE BEIUYUHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI,
Connue.

buonorus: porocunres, npixanue, ouochepa, s3KocucTeMa, MUHEpaJIbHbIE YI00pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpPaIIbl, TOPHbIE TOPO/bI, TOJIE3HBIE HCKOMIAEMBIE, TOIIUBO,
BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

W3yuenne xumMuu B 9 Kiacce HaNpaBJIeHO Ha TOCTH)KEHUE 00YJaIOIIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTAThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHMsI JOCTUTAIOTCS B XO/1€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MpaBMWIIaMU ¥ HOPMaMHM TIOBEJICHUS U CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHMUsI, CAMOPA3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIE/IHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JIPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHOM I€ATEIHHOCTH NPHU BBITOJIHEHUN
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPHILEH € MO3ULIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAONINX OCHOBY IS IOHUMAaHUA CYHIHOCTH HaquOﬁ
KapTUHBI MHUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX BaKOHOMepHOCTeﬁ;

4) IO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MMOJIYYCHNEC HOBBIX 3HAHUH I10 XHUMHH, HeO6XOI[I/IMBIX JJIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHCHHﬁ;

5) HOSH&B&TCJ’IBHOFI, I/IH(i)OpMaHI/IOHHOI;'I 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYCCKUMHU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TCXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B ):[anLHeﬁmeM;

®opMHUPOBaHUS KYJbTYPhI 310POBbS

7) 0CO3HAHHMSI [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypeHUs1), HE0OOXOAUMOCTH COOIOACHNUS MpaBui 6€301aCHOCTH MpU 0OpaIlleHHH ¢
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yiabTaTtaM TPYyIOBOH IESTETbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS PEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npo(hecCHOHATBFHON AATEIILHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHHUN; TOTOBHOCTD aIaliTHPOBATHCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMS, TOHUMAaHHUs [IEHHOCTH 37J0POBOTO U 6€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30TMaCHOTO MOBEACHUS MTPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH IPUMEHSTh 3HAHHS, TIOJTydaeMble TIPU U3YYCHUN XUMHUH, JUTS PEIICHHS 3a/1a4, CBI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOo0JIeM U IyTell UX peleHus IoCPEeICTBOM METOJ0B XUMUU;

11) 5K0JIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSl M B MIO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4HbIe MOHATUS (3aKOH, TEOpHUs, TPUHLIUII, TUIIOTE3a, (PaKT, cucTemMa, IpoIecc, SKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe IeHCTBUA (IT0O3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYISTUBHBIC), KOTOPhIE 00ECTIEYMBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIbHBIMU JACUCTBUSMHU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCIIOJIB30BATh MOHATHUS SISl OOBSICHEHUS OTACIbHBIX (JaKTOB U SBJICHUI; BHIOUPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBSA3H MEKIY OOBEKTAMU U3y4EHUS; CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIyKTUBHbIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKas hopMmyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIU; BBISBIATEH 00IIHE 3aKOHOMEPHOCTH, TPUUYUHHO -
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEHN M MPOTUBOPEUHIT; CAMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHus: yueOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) YMCHHUEM HUCIIOJIb30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUA, 4 TAKIKC B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITa MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE Ha0JII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENBHO IIPOrHO3UPOBATH €T0 Pe3ynbTaT, (POPMYIUPOBATH
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BHUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHATH Pa3IMYHBIC METO/IBI U 3aIPOCHI MTPH MOUCKE U 0TOOPE HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIBTYPOH aKTUBHOTO HUCIIOJIH30BaHUS PA3TMYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTIPOCHI (B XO/1€ AUAIOTa /WK TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) mproOpeTeHNE OMBITA PE3CHTAIMH PE3YIbTATOB BBIIIOJIHEHHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uImii (00CyXKaeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUHA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0,Z[I/IMOCTI/I KOPPCKTUPOBATh CBOIO ACATCIIbHOCTD, BBI6I/IpaTB HauboIee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTCIILHOTO COACPIKaHUA, YCTAHOBJIICHHOT'O JaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPCTALIUH, npeo6pa3013aHI/Ho U IPUMCHCHUIO B PA3JIMYHBIX y‘-I66HLIX n
HOBBIX CUTYyallUAX.



[TpenmeTHbIE pe3yabTaThl IPEACTABICHBI OTPAXKAIOT C(HOPMUPOBAHHOCTD y OOYYAIOIIUXCS CIIETYIOLINX
YMEHHUN:

1) packpvisams cmbici OCHOBHBIX XUMHYECKUX TOHATHI: XUMHYECKUHN 3JIEMEHT, aTOM, MOJICKYJ1a, UOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb
OKHCIICHHSI, XHMUYECKas pEaKIHsi, XUMUYECKas CBsI3b, TEIIOBOU 3(h(heKT peakiiu, MoJib, MOJIIPHBIN 00BEM,
PacTBOP; AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOIUTHUECKAs TUCCOLMALINS, PEAKIIUM HIOHHOTO 0OMEHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, OOpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEPHOCTh, XUMHUYECKAs CBsI3b (KOBAJCHTHAs, MOHHAS, METATMUECKAs ), KPHUCTAJIMUECKAsl pemIéTKa,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKkIuu, MPEeAEIbHO JOMYCTUMasl KOHLIEHTpaLys
(ITAK) Bemiectna;

2) wLIOCmMpupo6ans B3auMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHN (CM. 1. 1) M IPUMEHSTh STH TOHSITHS
TIPY OITMCAHWH BEIIECTB U WX NIPEBPAICHHIA;

3) ucnoavb3o06ame XAMUIECKYIO CUMBOJIMKY JJIsI COCTaBJICHHsI (POPMYIT BEIIECTB U YPABHEHHI XUMHUECKHX
peaKuuii;

4) onpedensimb BaJCHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCJIMHEHUSAX PA3THYHOTO
COCTaBa; MPUHAIICKHOCTH BEIIECTB K OMPEeIEHHOMY KJlaccy COeTUHEHHH 1o popMyaam; BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMYECKAasi) B HEOPTAaHUYECKUX COCMHEHUSX; 3aps/l HOHA IT0 XHMUYECKOMH
(dbopmyIie; xapakTep cpebl B BOJHBIX PaCTBOpaxX HEOPraHWUYECKUX COEMHEHUHN, TUIT KPUCTAIITNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA,

5) packpvisams cmwica Tlepuoauueckoro 3akoHa J. M. MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMAaHHUE:
OTHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «mobdovnas noarpynna (b-rpymnma)y, Mansie u
00JIbIINE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YUCIIo
AJIEKTPOHOB U paclpeAesieHHue UX M0 IEKTPOHHBIM CIIOSIM); 0OBSICHITH 001[Me 3aKOHOMEPHOCTH B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX AaTOMOB;

6) xraccuguyuposams XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE Peakinu (110
YHCIIy U COCTaBY yYacCTBYIOIIUX B PEeaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIME U CIICHU(PHUCCKHE XMMUYECKHE CBOMCTBA IPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX
XMUMHYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHUS IEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IEJI0YEH U COJICH; TOIHBIC 1
COKpaIIEHHBIE YPaBHEHUS peaKlnii HOHHOTO 00MEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIECTBOBaHHE T€HETUUECKOM CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwieams cywHOCmb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEJICTBOM COCTABIICHHS
AIIEKTPOHHOTO 0allaHca 3TUX PeaKInit;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BO3MOXXHOCTH MPOTEKAHHUS
XMUMHYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

11) gvruucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMUYECKOTO 3JIEMEHTA 10 (GOopMyJie COeANHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B pacCTBOPE; MPOBOUTH
pacuéThl MO0 YpaBHEHUIO XUMUYECKOUN pEaKInu;

12) creoosamsb npaBuIIaM MoJI30BaHUS XUMUUECKON MTOCYI0N M Ta00OPaTOPHBIM 000PYIOBaHUEM, a TAKKE

IpaBuUIaM 0OpaIEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJIHEHUIO JTa00PATOPHBIX



XMMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHMUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKHCIIOTO Ta3a);

13) nposooums peakuuu, O ATBEPIKAAIONINE KaYeCTBEHHbIH COCTAB Pa3JIMYHBIX BEIECTB: PACIIO3HABATD
OTIBITHBIM ITYyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS 1 HOHBI M3Yy4E€HHBIX METAJIOB, IIPUCYTCTBYIOIIUE B BOAHBIX PaCTBOPaX HEOPraHMYECKUX
BEILIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIUTEIBHOMN JIESITEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHre, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTS N3y4EHHsI CBOMCTB
BEIIECTB M XUMHUECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOII0ICHNEe, U3MEPEHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaSIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHnoBaHue pa3aesioB H TeM NPOrPaMMbI KounyecTBo yacos Jara Buabl Bunsl, popmsl DyekTpoHHbIe (LH(POBBIE)
n/n H3yYeHHS AeiITeTbHOCTH KOHTPOJIS ofpa3oBaTesibHbIE Pecypchbl
BCEro | KOHTPOJIbHbIE NpaKTHYECKHe
padoThI padoThI
Paznen 1. BemecTBo H XMMHYECKHE PeaKIHH
1.1. | IloBTOpenHe 1 yriaydJeHne 3HAHHI OCHOBHBIX pa3ae/0B Kypca 8 ki1acca 5 0 1 Kontponsnas www.infourok.ru
pabora;
1.2. | OcHoBHBIE 3AKOHOMEPHOCTH XUMHYECKHX PeaKimii 4 1 1 Tectuposanmue; WWW. Prosv.ru
1.3. | DaexkTpoauTHYecKas IHCCONUANMA. XHMIYeCKHe PeaKIHH B PACTBOPax 8 1 1 ITucemenHbIH WWW.prosv.ru
KOHTPOJIb;
Hroro no pasneny 17
Paznen 2. HemeTa/1bl H HX COeIMHEH U
2.1. | O6mast xapakTepucTHKAa XHMHYecKHnX 31eMenToB VIIA-rpynnel. I'agorens: | 4 0 1 VYerHblil onpoc; www.infourok .ru
2.2. | O6mast xapaKTepuCTHKA XHMHYeCKHX dj1eMenToB VIA-rpynnel. Cepa u eé 5 1 0 Konrponpnas WWW.Prosv.ru
CcoeIMHEHH S pabora;
2.3. | O0mas XapaKkTepUCTHKA XHMHYECKHX 3J1eMeHTOB VA-rpynnsl. A3or, 7 1 1 3ayer; www.infourok.ru
docdop u ux coeMHEeHUS
2.4. | O0mwas xapaKTepuCTHKA XUMHYECKHUX dJieMeHTOB IVA-rpynnsi. 8 1 1 KonTponbHas WWW. Prosv.ru
Yraepoa u KpeMHHIi H UX COeJUHEHUSI pabora;
HUroro mo pazneiny 24
Pa3znen 3. MeTa/uIbl H HX COeIMHEHUS
3.1. | O6mmue cBoiicTBA METAJLIIOB 4 1 1 JIuKTaHnT; www.infourok.ru
3.2. | BaxkHeiimue MeTaJUIbI H HX CO€IHHEHHsI 16 1 1 KourpospHas WWW. Prosv.ru
pabora;
HUroro mo pazugeny: 20
Pa3zgen 4. XuMusi u OKpy:Kauias cpeaa
4.1. | BemecTBa M MATEPHAJIBI B )KU3HHU YEJI0BEKA 3 0 1 TecTupoBaHnue; www.infourok.ru
HUroro mo pasumeny: 3
PesepBHOE Bpemst 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 9
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IHOYPOYHOE INTAHUPOBAHUE

Ne Tema ypoka KoauyecTBo yacos Hara Busibl, GpopMsI
n/n BCEro | KONTPOIbHbIE | MpaKTHYecKHe U3y4YeHHUsl | KOHTPOJs
paboTbI paboThb
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24. 1
25. 1
26. 1
217. 1
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53.
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55.

56.
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58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBUIEE KOJIMYECTBO YACOB |68

10 TTPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Xumus. 9 knacc/Pymsurtuc I'.E., ®enpaman @.1°., Akunoneprnoe obmiectBo «M3mgarensctBo «IIpocBerieHmey;
2019;
BBenure cBO# BapuaHr:

METOANYECKHUE MATEPHUAJIBI VI YUUTEJIA

HOYPO“IHOC IIaHUPOBAHUC T10 XUMHU
Pabouas terpanp. TectoBbie 3amanus - Mocksa,/lpoda,2019

Xumus B Tabnunax u cxemax - Cankr - [letepOypr,2022

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

WWW.Prosv.ru

www.infourok.ru


http://www.prosv.ru/
http://www.infourok.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O TPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIMIA
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