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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpaMma 1o XumMuu A1 o0ydaromuxcs 9 kiacca cocraBiieHa Ha ocHoBe TpeboBaHUM K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1er0 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHusl, ¢ YIETOM paclpeieEHHBIX 110 KIaccaM MPOBEPSIEMbIX TPEOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMs 00yUarOIKXCsl IPH MTOJyYEHUH OCHOBHOI'O 00111ero oopa3zoBanus u ¢ yuétom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOH HayKH B IIO3HAHUU 3aKOHOB IPUPO/IbI, B Pa3BUTUU IPOU3BOIUTEIbHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMbie XUMHEH MpeACTaBICHUS O B3aUMOIPEBPALLICHHUSIX YHEPTHUH U 00 IBOTIOIUU
BELIECTB B MPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa Ha pellleHue rI00albHbIX MPO0IeM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUILEBOM 1 3KOJIOrMYecKoi 6€30acHOCTH, MpodIeM
3/IpaBOOXpaHEHHUSI.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B )KU3HU 06HI€CTBa CYIICCTBCHHO MMOBBICHUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsi IPUOOpETEHHS O0IIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpYy’Karollel IpUpoIHOM cpenie, Al TPaMOTHOT'O TIOBE/IEHUS IIPU UCTIOJIb30BAHUU Pa3IMYHBIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XHUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peasiu3yeT MpUCyIre o0memy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune npeamera: 1) cmocoOCTBYET pean3aliui BO3MOXKHOCTEH /7Tl CaMOpPa3BUTHSI i JOPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUpPOBAHKE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KU3HHU, TaK U B MPO(ECCUOHATBHON NeATeTHHOCTH; 3) 3HAKOMUT CO CIEHU(PUKON HAYIHOTO MBIIICHUS,
3aKJIaJIbIBA€T OCHOBBI LIEIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc Xx¥uMuu 0CHOBHO# HMIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIUMUICS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE MITHPUICCKU TIOTYICHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranuzanus coepkKaHus Kypca clocoO0CTBYeT PeACTaBICHNUI0 XMMUYECKOH COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO TakKe 3aMETUTB, YTO OCBOEHHUE COACPKAHMS Kypca IIPOUCXOIUT C IPUBJICYEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHnio nepBoCTENEeHHON 3HAUNMOCTH NPH peain3aluuu 00pa3oBaTeIbHbIX PYHKIIMM
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEaKInid, a TaKKe B (GOPMUPOBAHUH M Pa3BUTUN YMEHUHN U CIIOCOOOB JIESITEIBHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHHUIO YUUTHCS U POI0JIKATh CBOE 00pa3oBaHHe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue NpruooOpeny Takue
LIEJIH, KaK:

(dopMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



MO3HABATEIBHOM NESATEILHOCTH, HAYYHBIM METOAAM MO3HAHUs, (POPMUPYIOLTUM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUAIOIIUMHUCS OTIBITa Pa3HOOOPa3HOM
JesTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), UMEIOIINX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

dopmupoBaHue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH XUMHYECKUX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBALIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JaJIbHENUIIEro 00yUYeHUsI.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBO 1 XUMHYeCKas peaKkuus

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema xummnueckux 3neMeHToB 1. Y. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUs,
KaJIbLIUsl M UX COEUHEHHUM B COOTBETCTBUU C MOJOXKEHUEM 3J1€MEHTOB B Ilepuoanueckoii cucreme u
CTPOEHHEM HUX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAS U TPUBUAIIbHAS).
XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCIIMHEHUN,
TEHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Knaccugukarus XuMHUeCKUX peaklyii 0 pa3IMuHbIM IpU3HAKaM (110 YUCIY U COCTaBY y4acTBYIOIIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3((EKTy, 0 U3MEHEHHIO CTENeHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB,
110 00paTUMOCTH, [0 YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[Tonsarue o ckopocTn xUMHYecKor peakuuu. [loasaTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHIX
peakuusx. [IoHATHE O TOMOIE€HHBIX M F€TEPOT€HHBIX peakuaX. [IoHATHEe 0 XMMHUYECKOM PAaBHOBECHUHU.
@DaxTOpBl, BAUAIOUIME HA CKOPOCTh XUMUYECKOW PEAKLIUH U NTOJIOKEHUE XMMHUECKOTO PABHOBECHSI.

OKHUCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OaJlaHC OKUCIUTEIHLHO-BOCCTAHOBUTEIILHON
peakuuu. CocraBiieHue YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1A
3JIEKTPOHHOIO OanaHca.

Teopus 2MEKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOIUTHI U He- DJIEKTPOJIUThI. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALNN BELIECTB € PA3IMYHBIMUA BUJJAMU XUMHUUYECKOH cBs13U. CTENEHb TMCCOLMALINN.
CunbHble U crabble AIEeKTPOIHTHI.

Peakiiuu noHHOTrO OOMeEHa. Y ClIOBUS IPOTEKAHUS peakIii HOHHOro 0OMeHa, OJIHbIE U COKpAIIEHHBIE
MOHHbBIE YpaBHEHUs peakuinii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBICHUI 00
NEKTPONINTHYECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOoHbL. [IoHATHE O ruapoau3e coneil.

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIopuaa HaTpHs);
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuK OT BO3JCHCTBUS pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLECCa AUCCOLUAIMY KUCIIOT, HIeJI0uel u conen
(BO3MOYKHO HCIT0JIb30BAHHUE BUJICOMATEPHAIIOB); IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU
NpOTEeKaHMs peakunii HOHHOTO oOMeHa (0Opa3zoBaHUeE OCajiKa, BhIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
HINTIOCTPUPYIOIIUX TPHUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PCaKu pa3jIoXKCHUs,
COEIMHEHMS); paclO3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEaKIUil Ha HOHBI;
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

O61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIICHHUS.
Crpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE
XJI0pa (B3aUMOAEHUCTBHE C METAJUIAMM, HEMETAIIIIaMHU, LIes104aMu ). XitopoBoaopoA. CossHas KucioTa,
XMMHYECKHE CBOMCTBA, MOJy4YeHUE, IpuMeHeHue. JleiicTBre XJIopa U XJIOPOBOAOPOJa HA OPTaHU3M
yenoBeka. BaxkHeume XJI0puIbl U UX HaXOXKJICHUE B IPUPOJE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHSI.



Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOMHbBIE MOU(UKAITUH
KHCJIOPOJIa U CEPhl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpoeHHE, (PU3UIECKUE U XUMHUYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTAaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
peaxuuu, Jiexaliie B OCHOBE IPOMBIIUIEHHOTO crioco0a mosryueHus: cepHoit kuciotsl. [Ipumenenune. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B IPUpPO/Ie, PU3NUECKUE U XUMUYECKHEe CBOKMCTBA. KpyroBopot a3ota B mpupoze.
AmMmMuak, ero (pu3nYecKue U XUMUYECKUE CBOMCTBA, TIOMyYeHUe U npuMeHeHne. Cou aMMOHWS, X
(bu3nyecKre U XUMUYIECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCJIOTa, e€ MmoyrydeHne, GU3nIecKue 1 XUMHUYECKIE CBOMCTBA (0OIIHMe KaK MPECTaBUTEINS Kilacca KUCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIeH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBHI U BOJIOEMOB).

docdop, ammorpornHbie MOUbUKaMK hocopa, PU3NISCKUE B XUMUIECKHE CBOHCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpymibel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCTICHU
OKHCJICHUS.

Yrnepon, amioTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcusl yriepoaa, ux Gpu3nueckue u XUMHYeCKue
CBOWCTBa, JICWCTBUE HA )KUBBIC OPTAaHU3MBI, ITOJTy4YeHHE U IPUMEHEHHE. DKOJIOTHYECKUE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKUEe U XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IIPUMEHEHHE.
KavecTBeHHast peakiys Ha kKapOoHaT-HOHBI. Vcnoabp30BaHne KapOOHATOB B OBITY,
MEJULIMHE, IPOMBILUICHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHbIe MOHATHS 00 OPraHUYECKUX BELECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 9TaH,
STHWJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCyCHas KucioTa). MIx coctaB n xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OeNKax, yriaeBoJax — M UX POJIH B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKNUX COCIMHEHHM.

Kpewmuuii, ero pusnueckue u XuMuyecKkue CBOMCTBA, ofyuyeHue u npumeHenre. CoeAMHEHNs KpEMHUS B
npupoae. O6uue npencrasinenus o0 okcuae kpemuus(1\V) u kpemuueBoit kuciore. CUIHKaATHI, UX
UCTOJIb30BaHUE B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTU. BaskHeiie cTpouTenpHble MaTepuabl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [Ipo0ieMbl 6e301macHOro UCIOIb30BaHMUs CTPOUTENLHBIX MaTePUAIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAUECTBEHHBIX PEaKIfil Ha XJIOPHUI-HOHBI U HAOIIOJCHHE TIPU3HAKOB HX MPOTEKAHUS; OTIBITH,
oTpakaromue GU3NIecKue 1 XMMUYECKHE CBOMCTBA TaJIOr€HOB U UX COCTUHEHUH (BO3MOXKHO MCIIOIb30BAHUE
BHJICOMATEPHAJIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pasiamMu
cephl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMATEpHalioB); HaOII0AeHUE Mpolecca
oOyTriMBaHMs caxapa Mo JeiCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI; U3YY€HUE XUMUUECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha cynb(haT-HoH U
Ha0II0IeHNe TTpU3HaKa e€ MPOTeKaHUsI; O3HAKOMJICHUE C (PU3MUYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB aMMHaKa; POBEJCHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-noH U U3ydeHne NPU3HAKOB UX MPOTEKaHUs,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IPU3HAKOB MX IPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/]a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO11ast XapakTepUCTHKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH HX IOJIOKEHUS B
Ilepuoguueckoit cucreme xumuueckux 3iemeHTos /1. . Menneneesa u crpoeHus atoMoB. CTpoeHue
MeTaJlI0B. MeTanuueckasi CBsI3b U METAJUIMUECKas KpUCTaInyecKas peérka. DJIeKTPOXUMUYECKUH psij
HanpspkeHui MetaioB. OU3nuecKue U XMMUYeCcKUe CBOMCTBa MeTaJiioB. OO0mMe crioco0b! MOTyYeHHs
MeTasuioB. [IoHsTHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. Criassl (CTasb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

Ilenoynbie MeTaibl: onoxeHue B [lepruoanueckon cucreme xumuueckux aemeHToB /. . Menneneesa;
CTPOEHHE UX aTOMOB; HAXO0KJIeHUE B Npupoje. Pu3nyeckue 1 XMUMUUECKHE CBOICTBA (Ha IpUMepe HaTpus U
kayust). OKCUIBI U THIPOKCUIBI HATPUSA U Kanud. [[puMeHeHre menoyHbIX METaIOB U UX COCIMHEHUM.

[[{enouHO3eMeNnbHBIE METALIBI MArHUM U KaJbLUi: 11010KeHue B [lepuoanueckoil cucteMe XUMHUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XACHHUE B pupoe. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBAa MarHus U Kayiplins. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuil: nonoxenue B [lepuonnueckoit cucreme xumudeckux snemeHToB [l. 1. Menneneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

Kenezo: monoxenue B [lepronnueckoit cucreme xumuueckux 3nemenToB . . MenaeneeBa; ctpoeHne
aToMa; HaxoxJaeHue B mpupoe. dusndeckne 1 XUMUYECKUE CBOMCTBA kene3a. OKCHUIIBI, THAPOKCHIBI U COJIU
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XVAMHUYECKUH SKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMy METAJIJIOB U CIIAaBOB, UX (PU3NICCKUMHU
CBOMCTBAMHU; U3yUYCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXHO UCIIOIB30BaHNE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIa KAJIBITUS M HATPHS C BOJOM (BO3MOXKHO HCITOJIH30BAHHE
BUJICOMATEPHAIIOB); UCCIIEOBAHNE CBOMCTB KECTKOM BOJIBI; MIPOIIECCa TOPEHHUS JKeJe3a B KUCIOPOe
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEaKIIU Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkeneza(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INTAMECHN HOHAMU HATPUS, KATHSI U KAJTBITUS (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMHs 4 OKpYsKaIas cpeaa

Hossie maTepuansl 1 TexHoJIOrMU. BemecTBa 1 MaTepuaibl B TOBCEIHEBHOM KU3HU YENOBEKa. XUMHUS U
310poBbe. bezonacHoe NCTOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKHX 0’KOTraXx M OTpaBJICHUsIX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE
OKpYy>Karollen cpeabl (mpenenbHas nonycrumas konueHntpamus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIAHBIH ra3, He(Th), IPOAYKTHI HX MepepabOTKH, UX
POJIb B OBITY U POMBIIIIIEHHOCTH.

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I0B MAaTEpUAIIOB (CTEKIIO, CIUIABbI METAILIIOB, TIOJMMEPHBIE
MaTepUabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, SBJISIIOINXCA CUCTEMHBIMU JUISI
OTJIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. Peanu3anus MeXIpeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX IOHITHH, TaK U
MTOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJI OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, U3MEPEHUE, MOIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITMYCSCKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIMIMHBI, CIIMHUIBI U3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
Comnnre.

Buonorus: ¢porocuntes, npixanue, bnochepa, IKocucTEMa, MUHEPAIBHBIE YA0OPEHHSI, MUKPOIJIIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMAeMble, TOTIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 Kiacce HaIlpaBiIeHO Ha JOCTHXKEHUE 00Yy4arOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMHUHU B €IUHCTBE y4eOHOW U BOCIIUTATEIbHOH JiesTenbHOCTH OpraHu3aliy B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLMANIN3alMK 00y4YaroLIUXCs.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMPEaACTaBJIICHHA O COUAJIBHBIX HOPpMaX U MpaBUjIaxX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMMO3HABATCJILHBIX 3a/la4, BBIIMMOJIHCHUH XUMHYCCKUX SKCIICPUMCHTOB, CO3JIaHUN y‘I€6HBIX ITPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B Tpoliecce 3TON y4eOHO! AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIUMH HPAaBCTBCHHEBIX U IMPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS TIPUPOJIBI, B3AHMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIBHBIX MOTHBOB, HAIPABJIIEHHBIX HA ITOJIyYeHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HHOOPMAIIMOHHON M YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) OCO3HAHUS IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBIIT 00pa3 )KU3HU, OCO3HAHUS TTOCIIECACTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHUIO IPOoQecCcuii U Tpyna pa3InuyHOro poja, yBaXXEHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYAILHOW TPAEKTOPUH MPOOKEHHS 00pa30BaHUS C YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) KOJIOTHYECKH 11eTIECO00PA3HOT0 OTHOIICHHUS K MPUPO/Ie KaK HCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel NpUpOTHOM CpeJioil, MOBBIIIEHUS YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MPEIMETAxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3THUX NMPeAMETOB (POPMUPOBATH MPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTHHE MUPA, U YHUBEPCATIbHbBIE
yueOHble JeiicTBUS (IT03HABaTeIbHbIC, KOMMYHUKATHUBHBIE, PETYJISATUBHbIE), KOTOPhIE 00ECTIEYMBAIOT
(opMHpOBaHKE TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHUPOBAHMIO U OCYILIECTBICHUIO YUeOHOI
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHUS P OCBOCHUH 3HAHUMN: paCKPbIBATh CMBICI
XUMUYECKHUX MOHATUH (BBIACTATHh X XapaKTEpHbIe MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS JJIs1 O0BSCHEHUS OTJENBbHBIX (DAKTOB U SABJICHU; BEIOUPATh OCHOBAHUS
Y KPUTEPUU TS KIIaCCU(PUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; YCTaHABIMBATh TPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyKAeHHsI (MHIYKTUBHBIE,
JENYKTUBHBIE, 110 aHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMeHHeM MPUMEHSTH B IIpoIecce MO3HAHUS MOHATHA (TIpeAMETHBIE U METAIIPEeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIUPOKO MPUMEHSEMBIE B
XMUMHUU MOJIETTbHBIE TPEICTaBIEHUS — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEecKas popmylia u
ypaBHEHHE XUMUYECKOH peaKkiMi — MpH pelIeHUuH yueOHO-TI03HAaBAaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKT€PU30BATh CYIIIECTBEHHBIC IIPU3HAKY U3y4aEeMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; BBISABIATH O0IIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJICICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCAX U SBJICHUSX; IIpeJIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHI{; CAMOCTOATENBHO BEIOUPATh CIOCO0 pelIeHus: yueOHOH
3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUs, BHIOMpATh Hanboee MoAXO0IAIIHNA ¢ yI€TOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJIep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl IHTepHeTa); KpUTHUECKH OLICHUBATh POTUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HCOOXOMMBIX IS BRITIOJHEHUS YICOHBIX U TIO3HABATEIBHBIX 3a7a9 OTpe-
JENIEHHOTO THITA; TPHOOPETEHHUE ONBITA B 00JIaCTH UCITOJIB30BaHMS HH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJCHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHMATILHYIO (hopMy TIpeicTaBiIcHusI HHPOPMAIMK U WILTIOCTPHPOBATH
pelraeMbIe 3a/1a9u HECTIOKHBIME CXEMaMH, TUarpaMmMamu, IpyruMu popmMamu rpauky U ux
KOMOHHALIMSIMU,

7) yMEHHEM UCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIecCe YICOHON M HCCIIEI0BATEIBCKON NeSTEIIbHOCTH
WH(OPMAIIHIO O BIMSHUU TPOMBINIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaabHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMHU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mproOpeTeHue ONbITa MPE3CHTAIMH PE3YIHTATOB BBIMOJIHEHUS XUMHUECKOTO YKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JESATEIILHOCTH MPH PEIICHUH BO3HUKAIOIINUX MPOOJIEM Ha OCHOBE yUéTa OOIIMX UHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcalbHBIMH PeryJassTHBHbIMH 1€ CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s exTuBHBIC CITOCOOHI pelieHUs YIeOHBIX W MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO COCTABIISITh HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM UCTIOJIB30BaTh U aHATM3UPOBATh KOHTEKCTHI, TIPeIjlaraéMble B YCIIOBHH 3aJJaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B COCTaBC HpeI[MeTHBIX pCSYHLTaTOB I1I0 OCBOCHHIO OGSIB@.TGJIBHOI‘O COI[Cp)KaHI/ISI, yCTaHOBJIeHHOI‘O I[aHHOﬁ
MIPUMEPHON pabouel MporpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YyJaIOIIMMUCS HayYHbIE 3HAHUSI, YMEHUS U
CrocoOBI IEUCTBUH, crielupUIECKUE TSl TPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIBHOCTH 10
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETALMH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUCOHBIX U
HOBBIX CUTYaITUsX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD y 00YHAIOLIUXCSI CIEAYIOIIUX
YMCHMM:

1) packpvisams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATENbHOCTD, CTENIEHD
OKHCJICHHS, XUMHUYECKasl peaKius, XUMHUYECKast CBSA3b, TEIIOBOM 3(h(PeKT peakunu, Mob, MOJSIPHBINA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJau3aTop, XMMUYECKOE PaBHOBECHE, OOpPATUMBbIE U HEOOpATUMbIE PEAKIIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOppPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON PEAKLIUHU, IPEAEIBHO JOIYCTUMAsl KOHLIEHTPaLUs
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH MOHATHUS
MIPU OTIMCAHUH BEIIECTB M UX MPEBPAIICHUI;

3) ucnoavszosames XUMUYIECKYIO CHMBOJIMKY JJIsi COCTABJICHUs (DOPMYIT BEIIECTB U YPABHEHUH XMMHUYECKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTDb U CTCIIEHb OKUCICHUS XUMUYIECKUX DJIEMEHTOB B COCAMHEHHSX Pa3IMIHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUTMYECKasi) B HEOPraHUYECKUX COSAMHEHUAX; 3apsi/i MOHA TI0 XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmoicn [lepuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €ro IIOHUMAaHHUE:
OTHCHIBATh M XapaKTepu30BaTh TabmuuHyto hopmy [leproanyueckoit cucTeMbl XUMHUYECKHIX DJIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnmna)» u «modounas noarpymmna (b-rpymma)y, Mansie u
00JIbI1IME IEPUOABI; COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TabNINIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif sipa, 0011ee Ynucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B IIpe/iesiaX MallblX NEPUOOB U IIIaBHBIX MOATrPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHel
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U CrICH(PUIECKIEe XUMUIECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPK/IAsl ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

8) cocmasnsime ypaBHEHHS DIIEKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, IIETI0YeH U COJIeH; TOJIHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIUI TOCPEJICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

11) ebiuucsames OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKOM pEeaKIuu;

12) crnedosams nipaBUIaM MOIB30BAHNS XUMUYECKOH IMOCYI0# 1 1ab0paToOpHbIM 000pYI0BAHUEM, a TAKIKE

npaBuiIaM oOpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH I10 BBITIOJIHEHUIO JIAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakuuu, MOATBEPKAAIONINE KaUSeCTBEHHBIH COCTAaB Pa3IMYHbBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CylIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTEIBLHOM JEITEIbHOCTH — aHAJIU3 M CHHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHBIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHOBaHMe Pa3/ieioB M TeM KosmdecTBo 4acon IHara Bujibl AesITe/IbHOCTH Bujpl, DJIeKTPOHHbBIE
n/m | IporpaMmsbl U3yYeHHS hopmbl (mudpossbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI 00pasoBaTelbHbIe
padoThI padoTsI pecypest
Paznen 1. BemiecTBO M XMMHYeCKHe peaKIuu
1.1. | IloBTOpeuue u yrayéuenue 3uaumii | 5 0 0 05.09.2022 | KnaccuuumpoBaTh 1 Ha3bIBaTh HEOPraHMYECKUE BEILIECTBA H3YUYEHHBIX KIIACCOB; VerHblid Ioprax "POUI"
OCHOBHBIX pa3/ieioB Kypca 8 OnuceiBath 00IIME XUMUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB, OATBEPXKAATH CBOMCTBA | ONPOC; https://infourok.ru
KJacca MIPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHHI XUMUUYECKUX PEaKLUii; [MucbmeHHBIH
OnpezensTh BUI XUMAYECKO# CBA3H U THII KPUCTAUIMYECKON PEIETKH BEIIECTBA; KOHTPOJIb;
TIporHo3MpoOBaTh CBOWCTBA BELIECTB B 3aBUCKMOCTH OT UX CTPOCHHUS; KourposnbsHas
paboTa;
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 06.09.2022 | OnpenensiTh OKUCIUTEND U BOcCTaHOBHTEH B OBP; VYerubiit IMopran "POII"
XUMHYECKHUX peaKkuuit 18.09.2022 | CocraBisTh 3IEKTPOHHBIN OaTaHC PEaKIy; oIpoc; https://infourok.ru
Tpou3BOAUTD BHIYHCIICHHS 10 XHMHYECKHM YPABHEHHUSIM; TTichMeHHBINR
KOHTPOJIb;
[Mpaktuyeckas
pabora;
1.3. | DuexrposuTnyeckas quccounanus. | 8 1 1 19.09.2022 | PackpbIBaTh CMBICI H3y4aeMBbIX [OHATHIL, @ TAKXKE CMBICI TEOPHH IEKTPOIHTHIECKON VcTHbIi IMopran "POLI"
XuMAvecKne peakuuu B pacTBoOpax 16.10.2022 | muccormanu; orpoc;
OOBSICHSATD IPUYMHBI IEKTPOIPOBOJHOCTH BOIHBIX PACTBOPOB; TTicbMeHHBINR
COCTaBIIATh YPAaBHEHUS UCCOLUALINHA KHCIIOT, IEN0oYeil i coei, ONHbIE i COKPAIICHHEIE HOHHBIE | KOHTPOIb;
ypaBHEHHSI XHMUYECKHX PEaKIiii HOHHOro OOMeHa; Ipakruyeckast
TTnaHUpOBATh K OCYIIECTBIIATh HA IIPAKTHKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOUTH HAONOAeH s, | paboTa;
JIeTaTh BBIBOIBI 10 PE3yJIbTAaTaM dKCIIEPHMEHTA,;
HUroro no pasueny 17
Pa3zaen 2. Hemera/uibl M HX COeIHHEHHUS
2.1. | O0man xapakrepucTHKa 4 0 1 17.10.2022 | XapakTepu3oBaTh (pU3HIECKHE i XUMHIECKHE CBONCTBA MPOCTHIX BEIIECTB TaJIOT€HOB (Ha puMepe | Y CTHBII IMopran "POLI"
XHMHYeCKHX 71eMeHTOB VIIA- 30.10.2022 | xyopa) 1 CIOKHBIX BELIECTB (XJIOPOBOAOPOJA, XIOPHA HATPH), CIIOCOOBI HX MTOTyYCHNUS, 0Impoc;
rpynnbl. Fajorens [PUMEHEHHe U 3HaYeHHEe B IPHPOJIE U XKHU3HH YEN0BEKa; ITucsMeHHBIIH
OmnpezensTs rajioreHn/-MOHbl B pacTBOPE; KOHTPOJIB;
TInaHMpOBATh U OCYIIECTBIIATH HA NIPAKTHKE XUMUYECKUE IKCTIEPUMEHTBI, IPOBOANTH Habmoaenus, | [IpakTHueckas
JIeTaTh BBIBOIBI 110 PE3YJIbTATAM DKCIIEPHMEHT; pabota;
CrietoBaTh npasuiiaM Ge30MacHOi paGoTHI B 1aG0PATOPHH HPH MCIIONB30BAHIN XMMHYECKOH ITOCY 1Bl
1 000py/I0BaHUS;
2.2. | O0mas xapaKTepucTHKA 5 0 1 31.10.2022 | XapaxTepu3oBath (U3HYECCKHE U XHMUYECKHE CBOIMCTBA MPOCTOTO BEIIECTBA CEPBI U €€ COAMHEHUH | Y CTHBII Iopran "POUI"
XUMHYECKHX JjieMeHToB VIA- 24.11.2022 | (cepoBOIOPOMIA, OKCHIIOB CEPBI, CEPHON KUCIIOTHI, Cyb(ATOB), CIIOCOOBI UX MOTYYEHHS, 0oIpoc;
rpynnbl. Cepa u eé coeAnHeHust NPUMEHEHHE U 3HAYEHHE B IPUPOJIE M XKHU3HU YENOBEKA; TTichMeHHBIR
Onpezensats HaNU4YKe Cynb(aT-HOHOB B PACTBOPE; KOHTpOIIb;
OOBACHATH CYIHOCTD IKOJIOTUUECKHUX TPOOIIEM, CBA3aHHBIX C IEPepadOTKOI COSANHEHNUI CepBl; Ipaktuyeckas
T1aHUpOBAThH K OCYIIECTBIIATh HA IIPAKTHKE XUMHUYECKUE KCTIIEPUMEHTBI, IPOBOAKUTH HabIoeHusA, | paboTa;
JIeTaTh BBIBOBI 10 PE3YJIbTATAM IKCIIEPHMEHTA,;
CirieoBaTh nmpaBuiaM 6e30macHoii paboThl B 1aG0PATOPUH TIPH HCIIONb30BAHHH XUMHYECKOH MOCY bl
1 000pyI0BAHMUSL;




2.3. | O6masn xapaKTepucTHKa 7 25.11.2022 | OnpenensaTh MOHBI aMMOHHS U (pocaT-HOHBI B PACTBOPE; ; IMopran "POII"
XMMMYECKHUX dJ1eMeHToB VA- 18.12.2022 | OGBSCHSTE CYIHOCTH SKOJIOTHYECKHX MPOOIIEM, CBA3AHHBIX C HAXOKIECHUEM COSIMHEHH a30Ta 1 VerHblii https://infourok.ru
rpynnel. A3oT, gpocdop n ux (ocdopa B okpyxarowiei cpele; ompoc;
coeTMHEeHHs ITnaHupoOBaTh M OCYIIECTBIIATH HA IPAKTHKE XMMUYECKHE IKCIICPUMEHTBI, IPOBOUTH HabmoaeHus, | [IucbMeHHbIi

JIeIIaTh BBIBOJIBI 10 PE3YJIbTaTaM KCIIEPHMEHTa; KOHTPOJIb;
CiiestoBath npasuiiam 6e30acHoi paboThl B IaOOPATOPHH MPU UCIIONIB30BAHUM XUMUYECKOi mocy sl | [IpakTuyeckas
1 000pynOBaHNS; pabora;
I1pou3BOANTH BBIYMCIICHHUS 110 XUMHYECKUM yPaBHEHUSM;

2.4, | O6mas xapakTepucTHKa 8 19.12.2022 | XapakTepu3oBaTh (pU3HUECKHE H XMMUIECKHE CBOHCTBA IPOCTHIX BEIIECTB YINEPOaa U KPEMHHUS U UX | Y CTHBII IMopran "POII"
XHMHYECKHX djieMeHTOB |VA- 22.01.2023 | coepuHeHUH (OKCHAOB YIIIepoAa, YrodbHOM KHCIOTBL, KApOOHATOB, OKCHIA KPEMHHA, OIpoc;
rpynnsl. KPEMHHEBO KHCJIOTHI, CHIIMKATOB), CIIOCOOBI MX MOTy4eHHs, IPUMEHEHNE U 3Ha4YeHHe B mpupose 1 | [TnceMeHHsIi
Yriepoa u KpeMHMIi 1 HX JKU3HU YEJIOBEKA; KOHTPOJIb;
coeTMHEeHHs Omnpenenstb KapOOHAT- U CUIIMKAT-HOHBI B PacTBOPE; IIpakTnyeckas

OOBSCHATH CYIIHOCTb IKOJOTMIECKUX TIPOOIIEM, CBI3aHHBIX C HAXOXK/ICHHEM YIJICKHCIOrO ra3a B pabora;
OKpY KaloLLel cpefe;
WiutrocTprupoBaTh B3aMMOCBS3b HEOPraHHIECKUX COSAMHEHHH YIIIepo/ia M OPraHHYEeCKUX BELIECTB;

Uroro no pazaeny 24

Pa3gen 3. MeTa/iibl M MX COCIMHEHHS

3.1. | OfuIme cBoOiicTBa METALIIOB 4 23.01.2023 | PackpbIBaTh CMBICIT H3yYaE€MbIX HOHSTHI 1 MPHMEHSATH TH MOHATHS [IPH OMHCAHUU CBONCTB VYerubiit IMopran "POII"

05.02.2023 | BemmecTs 1 UX MPEBPALICHHUI; ormpoc;
Vcronb30BaTh PH BBIMOJTHEHUH YIEOHBIX 3a/[aHHIl TEKCThI y4eOHHKA, CIIPABOYHBIC MATEPHAIIBI ITnceMeHHBIH
(ITeproguueckyto cucreMy xumuyeckux snemento J{. M. MeneneeBa, TabnuIy pacTBOPUMOCTH KOHTpOJIb;
KHCJIOT, OCHOBAHHI U COJICH B BOJIE, JIEKTPOXUMUYECKUN PsiJi HAPSKEHUH METaILIOB); KoutponbsHas
Vcronb30Bath PH BBIOTHEHUH Y4eOHbIX 3a/[aHHIl U B [IPOLIECCE HCCIIEI0BATENBCKOM pabora;
JESTENbHOCTH HAay4HO-TIONMYJIAPHYIO JUTEPAaTypy XMMUYECKOTO COACPIKAHMUs, CIIPaBOYHbBIE
MaTepHasl, pecypcsl MHTEpHET,;

3.2. | BaxHeiilume MeTAJUIbI H UX 16 06.02.2023 | O6BsICHSTH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIEMEHTOB-METAILIOB B TPYIIAX U UX VcTHbII IMopran "POII"
COeTMHeHNsT 30.04.2023 | coenuHenmMit ¢ yIETOM CTPOECHHUS UX ATOMOB; ompoc; https://infourok.ru

XapakTepu30BaTh (H3HUECKUE U XMMHYECKUE CBOMCTBA TIPOCTHIX BEIIECTB METAILIOB U HX ITnceMeHHBIH
COeIMHEHUH (OKCH/I0B, THAPOKCHIOB, CONEHt), CIIOCOOBI HX MOTy4CHHUs, IPUMEHCHHE U 3HAYCHHE B KOHTPOJIb;
HPUPOJIE M KU3HHU YEITOBEKa, KonTtponsHas
Pacro3HaBaTth ¢ MOMOIIBO KAYECTBEHHBIX PEAKIIHIT HOHBI METAILUIOB (MATHHs, AIFOMHHHAS, IIHHKA, pabora;
Kenesa, MeJin); IMpaktuyeckas
II1aHUpPOBaTh 1 OCYIIECTBISITh Ha PAKTHKE XMMUUYECKHE IKCIIEPHUMEHTBI, IPOBOJNTH HaOMOAeH s, | pabora;
JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM 9KCIePHMEHTa;
CrieytoBath paBmiiaM 6€301acHoOl paboThl B JIAGOPATOPHH MPH MCIIONIB30BAHIH XUMHUYECKOH MOCY /IbI
1 000pyIOBaHUS;
TIpoM3BOANTH BBIYMCIICHHUS 110 XUMHYECKAM YPaBHEHHUSIM;
BbicTpanBath pa3BEPHYTHIC IHCBMEHHBIE H YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIHIO U3 y4eOHHKa
U CIIPABOYHBIX MAaTEPHAIOB, PAMOTHO HCIOJIB30BaTh H3y4CHHBII TOHATHIHBIH ammnapar Kypca
XUMHH;
Hcronb30BaTh MPH BBIMOTHEHUH Y4EOHbIX 3a/JaHHIT U B IPOLIECCE HCCIEI0BATENbCKOI
JesITeNIbHOCTH Hay4YHO-TIONYJISIPHYIO JINTEPATyPy XMMHUUYECKOTO COepKaHHsl, CIIPABOYHBIC
MaTepuaisl, pecypcsl UHTEpHETa;

Hroro o pazaeny: 20

Pa3nen 4. Xumus u oKpy:Kaiomas cpesia




4.1. | BemecrBa M MaTepHAJIbI B JKH3HU 3 01.05.2023 | XapakTepn3oBath poJib XUMHH B PA3IN4HbIX chepax AesTebHOCTH JII0/IeH, OCHOBHBIC BEIECTBA U VYernbrii IMopran "POII"
YeJIoBeKa 31.05.2023 | marepuaibl, MPUMEHSEMBIE B )KU3HU COBPEMEHHOTO YENIOBEKA,; ompoc;

OOBACHATb YCIIOBHS 6€30I1aCHOTO HCIOJIb30BaHUS BEIIECTB M XUMUYECKHX PEaKIui B ObITY;
AHanu3upoBaTh U KPUTHYECKH OLICHUBATh HH(MOPMALIMIO O BIUSHHHU IIPOMBILLICHHOCTH, CEIbCKOI0
XO035HCTBa, TPAHCIIOPTA U JIP. HA COCTOSIHHIE OKPYKAIOIIeH CpeIbl;
VYMeTh 0Ka3bIBaTh NEPBYIO IIOMOLIb IPU XUMHYECKHX 0XKOT'aX U OTPABICHUAX;
ITpuHNMaTh ydactre B 00CYXKICHUU IPOOIeM XUMIIECKOH 1 KOJIOTHIECKOH HalPaBIeHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3UIIMIO 10 IIPOOJIEME U IPEUIaraTh BO3MOXKHBIC ITYTH €& PELICHHUS;

Hroro no paszaeny: 3

PesepBHOE Bpems 4

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Kouun4yecTBo yacos Hara Buawl,
n/n H3y4eHus: | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE KOHTPOIR
padoThI padoThI

1. |Ileproanyeckuii 3aKoH. 1 0 0 01.09.2022 | YctHbIit
[Tepuonnueckas cucrema Ompoc;
XUMHYECKUX 31eMeHTOB [[. U.

MenneneeBa. Ctpoenue
aTOMOB.

2. | 3akOHOMEpHOCTH B M3MeHeHun | 1 0 0 06.09.2022 | VcrHeit
CBOWCTB XMMHUYECKUX OIIpOC;
AJIEMEHTOB MEPBIX TPEX [TuceMeHHBIN
IIEPUOJ0B, KAJIUs, KAJIIBLIUS U UX KOHTPOJIb,
COCTUHEHUN B
COOTBETCTBHUHU C MOJI0KE- HUEM
AJIEMEHTOB B MIEPUOIUYECKOM
CUCTEME U CTPOCHUEM UX
aTOMOB.

3. | Knaccudukarus u 1 0 0 08.09.2022 | YcTHBIMT
HOMEHKJIaTypa ompoc;
HEOPraHUYECKHX BEILECTB
(MexayHa- poiHas u
TPUBHUAJIbHASA).

4. | Xumuueckue CBOMCTBa 1 0 0 13.09.2022 | VcrHbIi
BEILIECTB, OTHOCSIINXCS K OTIpoC;
Pa3IUYHBIM KJaccam
HEOPraHUYECKUX COCANHEHUH,

UX TEHETUYECKasl CBS3b
HEOPTraHUYECKHUX BEIIECTB.

5. | CtpoeHue BeIlIecTBa: BUIBI 1 0 0 15.09.2022 | YcTHBIH

XUMHUYECKON CBS3U M THUIIBI OIpoc;

KPUCTAININYECKHUX PELIE- TOK.
3aBUCUMOCTb CBOMCTB BEILLIECTB
OT UX CTPOCHHUS




Krnaccudukanus XumMuueckux
peaKkuuii Mo pa3JInYHbIM
npu3HaKaM (1o Yuciy u
COCTaBY y4acTBYIOIIUX B
peaKkIu BEUIECTB, 10
TeroBomy dddexry, 1mo
W3MEHEHUIO CTENEHEN
OKUCJICHUS XUMHYECKUX
3JIEMEHTOB, 110 0OpAaTHUMO- CTH,
0 YYaCTHIO KaTalu3aropa).

20.09.2022

VY cTHEIN
ompoc;

OK30- U BHIOTEPMUYECKUE
peakuuu, TepMOXUMUYECKHE
ypaBHeHus. [1ons- THe o
CKOpPOCTH XMMHYECKON
peaxkuuu.

22.09.2022

Y cTHERIN
OTpoc;

[ToHsiTHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEAKIIHSIX.
[TonsiTre 06 0OPATUMBIX H
HEOoOpaTHUMbBIX XUMHUYECKHUX
peakuusx. [lonstue o
XUMHYECKOM paBHOBE- CHH.

@DaKTOpBbI, BIUAIOLINAE HA
CKOpPOCTh XUMHYECKOM
PEaKUUH U MOJIOKEHNE
XMMHYECKOTO0 PaBHOBECHS.

27.09.2022

YcTHBIN
OTpoc;

OKuCIIHTEIIFHO-
BOCCTaHOBUTEIbHBIC PEAKIIHH
(27IeKTpOHHBIN OaaHC OKUCITH-
TEIbHO-BOCCTAaHOBUTEILHOM
peaKkium).

29.09.2022

VcTHBIM
Ompoc;
IInceMeHHBIN
KOHTPOJIb;

10.

Teopust FIEKTPOTUTUUECKON
JMCCOLHA- [IUU. DIEKTPOJIUTHI
nu He3J'IeKTp0J'II/ITI)I.

04.10.2022

VYceTHBIN
OTIpOC;

11.

Karnonsl, aHmoHbl. Mexanu3m
JIUCCO- ITMAIUN BEIIECTB C
pa3IMYHBIMU BUIAMHU
XHUMHUYECKOM CBSI3HU

06.10.2022

YcTHBIN
Ompoc;

12.

CreneHp TUCCOIHALIAH.
CunbHble U ci1a0blie
AJICKTPOJIUTHI.

11.10.2022

YcTHbIH
OTpoC;
ITnceMeHHBI
1 KOHTPOJIb;




13. | Peaknun noHHOTrO 0OMEHa, 13.10.2022 | VcrHEBIH
YCIIOBUS UX MIPOTEKAHUS. OIIpoC;
HNonHbIe ypaBHEHUS PEAKLUMA.

14. | XuMu4ecKkue CBOMCTBA KUCIIOT, 18.10.2022 | YcrHblid
OCHOBA- HUM U COJIEH B CBETE OIpoc;
Ipe/icTaBIeHH 00
ANEKTPOIUTUIYECKON
JUCCOITUAITIT

15. | Cpena pactBopa. 20.10.2022 | Vcrhbrid

OI1poC;

16. | [TousiTre O THAPOIH3E COJIEH. 25.10.2022 | Ycrubli
KauecTBeHHbIe peakiuu Ha OTIpoc;
KaTHOHBI U AHHOHBI

17. |IlpakTuueckas padora:Ne 1. 27.10.2022 | [TpakTuyeckas
Pemenue skcriepuMeHTaNbHBIX pabora;
3a7a4 1o TeMe.

18. | KonTpospHas padota Ne 1 08.11.2022 | KonTtposbHast

pabora;

19. | OOmias xapakrepucTruka 10.11.2022 | Ycrubrii
rasioreHoB. OCOOEHHOCTH Ompoc;
CTPOEHHS aTOMOB TUX
AJIEMEHTOB, XapaKTEPHBIE TS
HUX CTENICHU OKHCIICHUS

20. | Ctpoenue u pusnueckue 15.11.2022 | VcrHbIi
CBOMCTBA IIPOCTHIX BE- OIIpOC;
[ECTB— TaJIOTCHOB.

XHUMUYECKUE CBOKCTBA Ha

npuMepe xJopa (B3aumMo-

JIEUCTBUE C

MeTaJlJIaMH, HeMETaJlJIaMH,
N\

21. | Xmoposomopoa. ConsHas 17.11.2022 | YcTHBIM
KHCIIOTa, XUMHYECKHE OIIpoC;
CBOICTBa, ONyYEHUE, [TpakTHdecka
npumenenue. Ne 2. [Tonyuenue 1 pa0orTa;
COJISTHOM KHCIIOTHI, H3y4eHUE €€
CBOJCTB.

22. | KauecTBeH- HBIC pEaKIK HA 22.11.2022 | YcTHbIIT
rajoreHua-uoHsl. JlelicTBue OIpoc;

XJIOpa U XJIOPOBOJIOPO/IA HA
OpPraHM3M YeJIOBEKa.

Baxwnerime Xaopuasl U UX
HAXO0XJEHUE B IPUPOJIE




23.

OO6m1as XxapakTeprucTruKa
aneMeHToB VIA-rpynmsl.
OcobeHHOCTH CTPOEHUS
aTOMOB 3THUX JIEMEHTOB,
XapaKTepHBbIC JJIS1 HUX CTEIICHU
okucisenus. CtpoeHue u
¢bu3nyeckue CBONCTBA
IIPOCTHIX BEIIECTB —
KHCJIOPO/1a U CEPBI

24.11.2022

YcTHbIi
OIpoc;
ITnceMeHHBIN
KOHTPOJIb;

24,

AnnoTtponHbie MOIU(pUKALIUN
KHMCJIOPO- J1a U CEPBI.
XHUMHUYECKUE CBOKCTBA CEPHI.
CepoBomopoJ1, CTpOEHHUE,
¢bu3nuecKkrue 1 XUMUYECKHe
cBoiicTBa. OKCHJIBI CEpBI KaK
MPEACTABUTENN KUCIOTHBIX
OKCH- JIOB.

29.11.2022

VY cTHEIN
OTpoc;

25.

CepHas kuciota, pu3nveckre
1 XUMHYECKHE CBOMCTBA
(oO1ue Kak mpeacTaBUTeNs
KJ1acca KHCIIOT U CIIeIU-
¢uyeckue), IpUMEHEHUE.

01.12.2022

VYcTHBIN
OTpoc;

26.

XUMUYECKUE pEeaKLnu,
JIeKaIUe B OC- HOBE
MPOMBIIIJICHHOTO CI10c00a
IIOJTy4e- HASI CEpHOM KHUCIIOTBI.
Amnmapatsl ¥ IPOTEKAIOIINE B
HUX TIPOLIECCHI (Ha MPHU- Mepe
MIPOU3BOJICTBA CEPHOU
KHUCJIOTHI).

06.12.2022

YcTHBIN
OTIpoC;

27.

Coinu cepHOU KUCTIOTHI,
KauecTBEHHas peakliys Ha
cynbdar-uon. Haxoxnenue
Cephl U €€ COeTMHEHUI B
npupoje. XuMHUYECKOe
3arpsi3HEHUE OKpPYKaromen
CpEeIbl COEIMHEHUSIMU CEPBI
(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €0
IIPEIOTBPALLEHUS.

08.12.2022

[IpakTrnueckas
pabora;




28.

OO6m1as XxapakTeprucTruKa
31eMeHTOB VA-Tpynibl.
OcobeHHOCTH CTPOCHUS
aTOMOB 3THUX JIEMEHTOB,
XapaKTepHBIC 1T HUX CTEIICHU
OKHCJICHHA. A30T,
pacmpocTpaHeHue B IPUPOJIE,
¢bu3znuecKkrue 1 XuMHUYeCcKHe
cBorictBa. Kpyrosopor a3ora B
MIPUPOJIE.

13.12.2022

YcTHbIi
OIpoc;
ITnceMeHHBIN
KOHTPOJIb;

29.

AMMHak, ero pu3ndecKue u
XHUMHYE- CKHEe CBOICTBA,
MOJTydeHUE U TIPUMEHE- HHE.

Coyn aMMOHHS, UX
(bu3HYECKHEe U XUMHUYCCKHIE
CBOMCTBa, IPUMECHEHHE.

KauectBennas peakuus Ha
HMOHBI aMMOHHS.

15.12.2022

Y cTHERIN
OTpoc;

30.

A3oTHasg KHUCIo0Ta, e€
(du3nUecCKre U XUMUICCKHE
CBOIicTBa (00IIHE KaK
MIPEJICTaBUTENS KJIacca KUCIOT
U cenuQuueckue).

Hcnonbs3oBaHre HUTPATOB U
COJIEM aMMOHHUS B KaUECTBE
MUHEPATBHBIX YIO0OPEHHIA.

20.12.2022

VYcTHBIN
OTpoc;

31.

XUMHUECKOE 3arpsi3HEHUE
OKpY>Karo- En CpeIbl
COCIMHEHHSIMU a30Ta
(KUCTIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/y- Xa, OYBbI
1 BOJIOEMOB).

22.12.2022

YcTHBIN
OTIpoC;

32.

1. IIpakTtuueckas padota: Ne 3.

[Tonydyenue ammuaxka,
W3YyYEHHUE €ro CBOMCTB.

27.12.2022

[IpakTrnueckas
pabora;




33.

docdop, amTOTPOITHBIE
Monudukanmu pocdopa,
¢busnvecKkre 1 XUMHUECKUE
csotictBa. Okcun pocdopa(V)
u hochopHas KUCIIOTa,
¢busnvecKue 1 XUMHUECKUE
CBOWCTBA, IIOJIyYEHHE.

KauecTBeHHas peakuus Ha
bochar-nonsI.

29.12.2022

VY cTHEIN
ompoc;

34.

Hcnons3oBanue pocdatos B
Ka4yeCcTBE MHUHEPATbHBIX
yInoOpeHuid. 3arps3HeHue
MPUPOIHBIX BOTOEMOB
dhocdaramu.

10.01.2023

YcTHBIN
OTpoc;

35.

VYraepon, aJloTpoOIIHbIE

Mo uUKa- 1Y,
pacnpocTpaHeHue B IpUpoe,
¢bu3nUecKre 1 XMMUYECKHE
cBoiicTBa. AncopOuus.

Kpyrosopor yriepoaa B
MIPUPOJE.

12.01.2023

YcrHbIi
O1poc;
ITuceMeHHBIN
KOHTPOJIb;

36.

Oxkcupl yriaepoja, ux
(bu3znuecKkrue 1 XUMUYEeCKHe
CBOICTBA, UX JICHCTBHE HA
YKUBBIE OPTraHU3MBI, TTOJTyYCHUE
Y IPUMEHEHUE.

DKosornyeckue npooie- Mbl,
CBSI3aHHBIE C OKCHJIOM YTJIepO-
na(l1V); runoresa riio6aibHOTO
NoTeruIe- HUs KIMMara;
MApHUKOBBIN 2P PEKT.

17.01.2023

VYcTHBIN
OTIpoC;

37.

VronpHas KHCI0Ta U €€ COIH,
UX QU3NYECKUE U XUMHUECKHE
CBOMCTBA, OJIyYEHUE U
npuMeHeHne. KauectBeH- Hast
peaxius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEIUIINHE,
MPOMBIIIUIEHHOCTH, CEJIb- CKOM
XO3SIUCTBE.

19.01.2023

IIuceMeHHbBIH
KOHTPOJIb;




38.

[TepBoHavasbHBIC TOHATHUS 00
OpraHu- YeCKUX BEIIECTBAX KakK
0 COCIMHEHUSX YTIepoaa:
0COOEHHOCTH COCTaBa U
crpoenus. [lonstue o
OMOJIOrHMYECKH BayKHBIX
BEIIECTBAX: KUPAX,
OeJKax,yriieBojiax.
MarepuanbHOE €TUHCTBO

OpraHU4YeCKHUX U
HEOPraHUYECKUX COCUHEHUM.

24.01.2023

VY cTHEIN
ompoc;

39.

Kpemnunid, ero ¢puznyeckue u
XHUMHYE- CKHE CBOICTBA,
MOJTyYeHHE U IPUMEHe- HUe B
anekTponuke. CoequHeHUs
KpeMHHUs B nipupoze. O0uue
IIpeiCTaBIeHUs 00 OKCcUIe
kpemuus(1V) u kpemHueBoi

KHCJIOTC.

26.01.2023

VYcTHBIN
OTpoc;

40.

CuIHKaThl, UX UCIIOJIb30BaHUE
B OBITY, MEJUIIMHE,
MPOMBIIIICHHOCTH. Bak-
HEHIIe CTPOUTEITbHbBIE
MaTepHalibl: KepaMHKa, CTEKIIO,
LIEMEHT, OETOH, )KeJIE300€TOH.

[TpoGnemsl Oe30macHOro
HCIIOJIB30BAaHUSI CTPOUTEIIBHBIX
Mare- pHaJIoB B IIOBCETHEBHOU
KU3HHU.

31.01.2023

YcTHBIN
Ompoc;

41.

[TpakTuyeckue paboTsl: Ne 4.
[Tonmy4yeHue yriekucioro rasa.

KauectBennas peakuus Ha
KapOOHAT-NOH

02.02.2023

IIpakTrueckas
pabora;

42.

[TpakTuyeckas pabora Ne 5.

Pemenue SKCIICPUMCHTAIIbHBIX
3aj1a4 1o teMe «Hemeraaabiy.

07.02.2023

KoHntponbHas
pabora;

43.

KonrtponbHast pabora Ne 2 "
Hemerannsr"

09.02.2023

KonTponbHas
pabora;




44. | O0mas xapaKTepUCTHKA 14.02.2023 | YcrubIii
XUMHUYECKUX IIEMEHTOB — onpoc,
METAaJUIOB Ha OCHOBAHUHU UX
nojoxxeHus B [lepuognyeckoi
CUCTEME XMMHUYECKUX
anemeHToB /1. . Menaeneena
Y CTPOCHWSI aTOMOB.

45, | CTpocHHE METaJIIOB. 16.02.2023 | YcrHbrit
Merannuueckas CBSI3b U OIpOC;
MeTaJUTHYecKasi KpucTaIye-

CKas pemieTKa.
DNEeKTPOXUMHUYCCKUN P
HaIlpsKEHUH METaJlIOB.
®dusnue- CKUe U XUMUYCCKHE
CBOMCTBa METAJIOB

46. | OOmIHe CrocoObl MOTyICHHSI 21.02.2023 | YcrHbIH
MetasuioB. [TonsaTue o OTpoc;
KOPPO3UHU METAIIOB U
OCHOBHBIE CITOCOOBI 3aITUTHI OT
KOppO- 3WH.

47. | . CruiaBsl (cTalib, 9yTYH, 23.02.2023 | Vcrubrii
JIOpalItOMU- HUM, OpOH3a), UX OIpoc;
MIPUMEHEHUE B OBITY U
MIPOMBIIIIIICHHOCTH

48. | lIlenouHbIE METAILIHI. 28.02.2023 | VeI
[Tonoxenue B [lepuonnueckoi OIpoc;
CUCTEME XMMHUYECKUX
anemenToB /1. 1. Meneneena,

CTPOCHHE aTOMOB.

49. | dusnuecKkue U XUMUYECKHE 02.03.2023 | YcrHbIH
CBOICTBa (Ha MpUMEpPE HATPHSL OTIpoC;
1 KaJIns)..

50. | dusnyecKre ¥ XUMHUIECKHE 07.03.2023 | YcrHbIif
CBOICTBa (HA IPUMEPE HATPHUS OIpoc;
U KaJus).. [IncemenHsI

1 KOHTPOJIb;

51. | Okcubl ¥ TUAPOKCHIBI HATPHUS 09.03.2023 | YcrHbIN
1 KaJus. OTIpoC;

52. | [Ipume- HEHHUE MIETOYHBIX 14.03.2023 | Ycrubrit

METAJJIOB M UX COGI[I/IHGHI/Iﬁ.

OIIpoC;




53. | lllemouHO3EMENBHEBIE METAILIBI 16.03.2023 | VeI
MarHui M KaJbLUH, CTPOCHHE OIpocC;
atomoB. Ilomoxe- HuEe B
Ilepuonnueckoii cucreme
XAMHUYe- CKUX 3jieMeHToB /I, 1.

MeHnpeneeBa

54. | HaxoxaeHue B IPUPOIC. 21.03.2023 | YcTHBIIT
dusndyeckne ¥ XUMUUECKHE OIpoc;
CBOICTBA.

55. | Baxknelimme coeIuHEHNUS 30.03.2023 | YcTHbIit
KaJIbIMS (OKCHI, THAPOK- CHJI, OTpoc;
COJIN)

56. | JKécTtkocTh BOMIBI U CTIOCOOBI €8 11.04.2023 | YcTHBIH
yCTpaHEHUS OTpoc;

57. | Ammromunuii. ITonoxenue B 13.04.2023 | VcrHbIH
Ilepuongnue- ckou cucreme OIIpocC;
XUMHYECKHUX 31eMeHTOB /JI. .

MeHeneeBa, CTpoeHHE aToMa.

58. | HaxoxeHue alfoMUHUS B 18.04.2023 | YcrHbBIH
npupoje. Pusznyeckue u OIIpOC;
XUMHYECKHE CBOMCTBA. IInceMeHHBIN

KOHTPOJIb;

59. | AMdoTepHbIe CBOWCTBA OKCHIA 20.04.2023 | YcrHbrit
Y TUJIPOKCUA ompoc;

60. | XKeneso. ITonoxenue B 25.04.2023 | YVerHbI
[Tepuonnueckoit cucreme Ompoc;
XUMHUYECKUX djiemeHToB 1. 1.

MenpeneeBa, CTpoeHHE aTOMa.

61. | HaxosxieHue B mpupose. 27.04.2023 | VcrHbIi
dusnueckre 1 XUMUYECKHE OTpoc;
CBOMCTBA

62. | OKkcHIbI, THAPOKCH/IBI U COJTH 04.05.2023 | YcTHbI
xenesa(ll)u xenesa(lll). OTpoc;

63. | [Ipaktudeckue padboTsr: Ne 6. 11.05.2023 | [TpakTrueckast
JKécTkoCcTh BOABI U METOBI €€ pabora;
YCTpaHCHHUS.

64. | IIpakTuyeckas padoralNe 7. 16.05.2023 | [TpakTuueckas
Pemenue skcnepuMeHTaAIbHBIX pabora;

3aaa4 I10 TEMC «MeTamis.




65.

Kontponbnas padora No 3 "
Merambr"

18.05.2023

KonTponbhas
pabora;

66.

Hossle maTepuaisl u
TexHosioruu. BemecTa u
Marepuaibl B IOBCETHEBHOM
YKWA3HU YyenoBeka. XuMus U
310poBbe. besonacHoe
HCII0JIb30BAHUE BEILIECTB U
XUMHUYECKHUX PEaKIHii B ObITY

23.05.2023

YcTHBIN
OTpoc;

67.

IIpupoHbIE UICTOYHUKHU
yII€BOJ0POAOB (YyToib,
MIPUPOJIHBIN ra3, HePTh),
MIPOJYKTHI UX MEepepaboTKU, UX
poJib B OBITY U
MIPOMBIIIJICHHOCTH

25.05.2023

YcTHBIN
OTpoc;

68.

OCHOBBI 3KOJIOTHYECKOM
IPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKPYrKaro- e
cpenbl (mpeaenbHo
JOTYCTUMAsi KOHLIEHTPALIUS
Bemects — [1/IK). Ponb
XVMHUU B pEIICHUH
HKOJIOTHYECKUX MPOoOIeM

30.05.2023

VYcTHBIN
OTpoc;

OBIIEE KOJIMYECTBO YACOB
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA
Xumus. 9 kinacc/Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmectBo «M3aarensctBo «IIpocBemnieHne;

BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUHUTEJIA
Uroki.net, pedsovet.org

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
P31, https://infourok.ru



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

[IpoekTop, cTEeHAbI, pa3TUYHbIC TAOIHIIBI.

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NEMOHCTPALIUN

1)mpocThie BemecTBa - Me/lb, OpOM, HATPHH, KAIbINI, ATFOMUHUN, MarHHUM, KeJIe30;

2)okcuanl - meau(M), kanpums, sxenesa(lll), maraus; 3) KUCIOTHI - COsTHAs, CEpHAsl, a30THAS;

4)0CHOBaHUS - TUAPOKCH]T HATPHS, TUIPOKCHU] KaIbIUs, THAPOKCU 6apus, 25%-HbIi BOJIHBIN pacTBOP
aMMHaKa;

5)conu - xaopuasl Hatpus, meau(M), amomunmus, xene3a(1ll); Hurpars kanus, HaTpus, cepedpa; CyabhaThl
meau(Il), sxeneza(1l), xene- 3a(1ll), ammonust; noaua Kanusi, OpoMu] HaTpusi; 6)opraHUUYECKUE COETUHEHNUS -
ATaHOJ, YKCYCHAs KHCIIOTa, METHIIOBBIM OpaHKeBbIi, (heHondTaaenH, JaKmyc.

ITpuGopsl, anmapaTsl ¥ YCTAHOBKH, UCIIOJIb3yEMbIE HA YPOKAX XMMMH, MOAPA3ACISAIOT HA OCHOBE
MPOTEKAIOIINX B HUX (PU3NIECKUX U XUMUYECKUX MPOIECCOB C YUaCTHEM BEIICCTB, HAXOISIINXCS B Pa3HBIX
arperaTHbIX COCTOSIHUAX: IPUOOPHI AJIs pabOThI C ra3aMyu — IHOJIy4YeHUe, COOUpaHue, OUNCTKA, CYIIKa,
IIOTJIOIICHUE Ia30B; PEaKLUU MEXAYy IOTOKaMU I'a30B; PEAKLIIMA MEKy F'a3aMH B JIEKTPHUYECKOM paspsle;
peaKIMy MEXy I'a3aMu P MOBBIILICHHOM JIaBI€HUY; alllapaThl ¥ MPUOOPHI IS ONBITOB C KUAKUMU U
TBEPABIMU BEIIECTBAMU — MEPETOHKA, (PUIBTPOBAHNE, KPUCTAJUIM3ALIMS; IPOBEICHUE PEAKIIMI MEXIY
TBEPJBIM BELIECTBOM U JKUJIKOCTBIO, )KUIKOCTBIO U )KMIKOCTBIO, TBEPABIMU BellleCTBaMU. BHe dToM
KJIacCCU(UKALMU HAaXOASTCS JIBE TPYIIbI Y4eOHO anmaparypsbl:






