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IHosicHUTEJALHAA 3aIHCKA

BHaeypounast nestenbHOCTh «XUMHUsSL BOKPYT HAac» IpeaHa3HayeH il o0ydaromuxcs 8-9 kiaccos,
BBIOpAaBIIMX MpeAMET XUMHMM A cladd sk3ameHa B gopme OI'D u miuaHupyromux B JalbHeimiem
U3y4eHHE XMMUHU Ha TPOPHILHOM yPOBHE.

Lenp maHHOTO Kypca — MOJATOTOBKA M MOJIEP)KKA BBITYCKHHKOB 9 KIllacca HIKOJIBI, MOMOUIb B
IIPEOI0JICHUM KOTHUTHBHBIX, JIMYHOCTHBIX M IPOLECCYalbHBIX TPYAHOCTEH B MEPHOJ IOATOTOBKH K
9K3aMEHY.

Pe3ynpTaToM COBMECTHOH NesATeNbHOCTH OOydaromuxcs 9 kiacca W megarora OyIayT SIBISTHCA
pe3yabTaThl IPOOHOTO TECTUPOBAHUS, @ B KOHEYHOM MTOTE — MTOTOBasi aTTeCTalMs O0y4aromuXxcs IO
IpEIMETY XUMHUSL.

B coorBerctBUM ¢ TpeOoBaHuAMU DenepadbHOrO TroOCyJapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00ILero oOpa3oBaHUS BO3HMKIJIA HEOOXOJMMOCTh B pa3pabOTKe HpPOTrpaMMBI
BHEYPOYHOH JESITEIBHOCTH, TIO3BOJISIONICH pAacCIIMPUTh W YIIIYOMTh CBOM 3HAHUS 10 XHMUH,
c(hopMHUpPOBATH HABBIKK UCCIICIOBATEIBLCKONU JEATEIHHOCTH.

AKxmyansnocms TPOTrpaMMBbl CBSA3aHA C BO3MOYKHOCTBIO 0O0YyYaroIlerocsi BbIOpaTh MpO(UIbHBIN
npeaMer o0ydeHMs B CTapIIMX KJlaccaxX WJIM M3MEHUTh CBOM BBIOOp. DK3aMeH 10 XUMHH TpeOyeT OT
00yJaromuxcsi MHOTHX 3HAaHWA W TIOHSATHA HE TOJBKO B O0JACTH HEOPTaHWYECKOH XUMHH, HO H
OpPraHUYeCKO XMMHUU; BIIAJIETh NMIPAKTHYECKUMH HABBIKAMHU U YMETh MPUMEHSTHh UX B JPYTO CHUTYAIIHH.
3aHATUS 10 BHEYPOUYHOH JeATeNbHOCTH «MUp XHMHUHU» MpeIHAa3HAYEHbl M TEOPETHYECKOH H
NPaKTUYECKOH TIOMOIIM B TNOATrOTOBKE K ['OCyZapCTBEHHOW HWTOrOBOM aTTecTalMu. 3aHATHUS
OpPUEHTHPOBAaHBl HAa MOBTOPEHHE, CHCTEMATH3AlMIO0 M YIIIyOJIEHHOE M3y4YeHHE Kypca XMMHU OCHOBHOM
IIKOJIBI, @ TaKXK€ Ha MOJArOoTOBKY oOyuwarouuxcs 9-x kimaccoB k OI'D um oOyuaromuxcs, KOTOpbIE
BBIOMPAIOT XUMMIO A JanbHeimero oOyuyeHuss B mpoduie. 3aHATHA MO MporpaMMme BHEYPOUHOI
NesITeNbHOCTH «MUp XMMUN» TOMOTYT peaqu30BaTh 00y4yaroIuMCs MPOEKTHI 110 BHIOPAaHHBIM TEMaM.

Hog6u3noii 1aHHOW TIPOTPaMMBI SBIISIETCS TO, YTO B OCHOBE JISKUT CHCTEMHO-IEATEIbHOCTHBIN
MI0JIX0/1, KOTOPBIN CO3/IaeT OCHOBY JUIsl CAMOCTOSITEILHOTO YCIIEIITHOTO YCBOSHHSI 00YJYAIOIUMHICS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIMH, BUIOB M CIOCOOOB JEATEIBHOCTH M OOECIEeYMBAET COOTBETCTBUE
NEeSITEIbHOCTH OO0YYaloUMXCSd HX BO3PACTy M MHIUBHIYaJbHBIM OCOOEHHOCTSAM. OMOLMOHAIbHOE
nepekKUBaHUE MPOIecca OTKPBITHS SIBIISIETCS OCHOBOW MOTHBAllMM K 3HAHUSAM, CTUMYJISTOPOM CaMOM
YMCTBEHHOW JESITEIBHOCTH B JIOCTHIKCHHH MENIeH JIMYHOCTHOTO, COIMAIFHOTO W IO3HABATEIHHOTO
pa3BUTHSL 00YUYAIOIIHUXCS.

IIporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

e @enepanbhblii 3akoH Ne273 @3 o1 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit denepamnumy;



o @enepa’bHBIN rOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHJAPT OCHOBHOTO OOIIEr0 00pa3oBaHMA,
YTBEP)KICHHBII nprkazoM MuHHcTepcTBa 00pa3zoBanusa U Hayku Poccuiickoit ®eneparuu ot 17
nexabpst 2010 r. Ne 1897;

e TpeboBaHUA K OCHAIEHHIO OOPa30BaTENILHOIO IPOLIECCa B COOTBETCTBUU C COJAEPKATEIbHBIM
HalOJIHEHHEM  y4eOHbIX  NIpeAMeTOoB  (eepalbHOr0  KOMIIOHEHTa  TOCYIapCTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTA, YTBEPIKICHHBIN MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SNHUJIEMUOJIOTHYECKHE TpPEOOBAaHUS K YCIOBHIM U
opraHuzaiui ~ oOyueHHss B 0OIIe0Opa3oBAaTENbHBIX  YUPEXKICHHUSIX,  YTBEpPKICHHBIC
1oCcTaHOBJIEHUEM [ TaBHOTO rocygapcTBeHHOro canutapHoro Bpaua P® ot 29.12.2010r. Ne189».
3aHATHUS IPOBOAATCSA UHIUBUAYAJIbHBIE U IPYIIIOBBIE.

I]en» iporpamMMmsl:

- IOArOTOBKA W TOJJEpPXKKa BBITYCKHUKOB 9 Kjlacca IIKOJIBI, IOMOLIb B IPEOJIOJIEHUU
KOTHUTHUBHBIX, TMYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IEPUO/I TOJATOTOBKU K SK3aMEHY.

3aodauu nporpaMMbl BHEYPOUHOH 1EATEIILHOCTH 110 XUMHH:

OCBOCHHME BaXHEWIIMX 3HAHUH OO0 OCHOBHBIX IOHATHUAX M 3aKOHAX XHUMHUHM, XUMHUYECKOU
CUMBOJIUKE;

OBJIaJICHHE YMEHUSIMH HaOJI0AAaTh XUMUUECKUE SBJICHMS, IPOBOJUTh XUMHUUECKUH SKCIIEPUMEHT,
IPOBOJIUTH PACYEThl HA OCHOBE XMMUYECKHUX (POPMYII BELIECTB U YPAaBHEHUI XMMUYECKUX PeaKLuii;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB W MHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B mpolecce
IPOBEJCHUS XUMUYECKOTO 3KCIEPUMEHTa, CAMOCTOATEIBHOTO MPUOOPETEHNsI 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAHHE OTHOIIEHUS K XHMUH Kak K OJHOMY M3 (yHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJEMEHTY OOIIeueIOBEYeCKON KyJIbTYphl; NMPUMEHEHUE IOJIYYEHHBIX 3HAaHUH U
YMEHMH JUIsl UCTI0JIb30BAHUSI B HECTAHAAPTHON CUTYaIUH.

IInanupyembie pe3ybTaThl

Ha 3ansTHAX BHEYpOUHOH AeATeNbHOCTH «Mup XUMHUN» 00ydaroLIrecs JONOIHAT CBOM 3HAHUS 110
XUMHH, TOBBICAT CBOW YPOBEHb TEOPETUYECKON U 3KCIEPUMEHTAIBHON MOATOTOBKH. 3aHATHS IPU3BaHBI
npoOyIUTh Y YYalIUXCsl MHTEPEC K XUMHUECKONW HayKH, CTUMYJIMPOBATh JalbHENIIee U3ydeHUEe XUMUH.
XvUMHYecKue 3HaHUA, C(HOPMHUPOBAHHBIE HA BHEYPOUHBIX 3aHATHUSIX, IMOMOTYT OOydYaloIIUMcS B
MOJMOTOBKE K 3K3aMEHy IO XMMHMU M B JaJbHEHIIEM OCO3HAaHHO BbIOpaTh HaIpaBlIeHHE MPOPUILHOTO
o0OyueHwusl.

HpeHMeTHLIMH pe3yjabTaTaMi OCBOCHHS IIPOTrpaMMBI ABJISAIOTCA:



- B TO3HABaTeNbHOU cdepe: OMHUCHIBATH JEMOHCTPAI[MOHHBIC M CAMOCTOSTENFHO MPOBEACHHBIC
OKCIEPUMEHTBI, UCIOJB3Yys ISl ATOTO PYCCKHM S3BIK M S3bIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMBIE H
CaMOCTOSITEJIHO ITPOBOJIMMBIE OIIBITHI, XUMHUYECKHE PEaKIIUH, IPOTEKAIOIUE B IPUPOJIE U B OBITY;

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cpepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM C IPUHIUIIAMU
OepeKHOr0 OTHOUIEHMSI K IPUPO/IE;

- B TPYZOBOH cdepe: MIaHUPOBaTh U OCYIIECTBIISATH CAMOCTOSATENbHYIO pabOTy MO TOBTOPEHUIO U
OCBOCHMIO TEOPETUYECKOH 4acTH, MJIAHUPOBATh U MPOBOJUTh XMMHUUYECKHH IKCIIEPUMEHT; UCII0JIb30BaTh
BEILIECTBA B COOTBETCTBUU C UX NPEHA3HAUEHUEM U CBOMCTBAMU;

- B ctepe 0E30MaCHOCTH KHU3IHENEATEIBHOCTH: OKa3bIBaTh IMEPBYIO MOMOIIL MPH OTPABJICHUSX,
0’KOTax W JIPYTUX TPaBMax, CBA3aHHBIX C BEHIECTBAMH U JJA0OPATOPHBIM 000PYOBAHUEM.

JIMYHOCTHBIMHU pPe3yJIbTATAMM SBIISIOTCA:

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cpepe — UyBCTBO FOPJIOCTHU 32 POCCUNCKYIO HAYKy, OTHOLLICHHE K
TPYAY, LEJIEYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NayibHEiIell oO0pa3oBaTenbHOU
TPaeKTOpUH;

- B IIO3HaBaTeNbHOU cdepe: MOTHUBALUS Y4YCHMs, YMEHHUE YIPAaBIATh CBOEH MO3HaBaTENbHOU
NEeSITETbHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:

- BJIaJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMM JIEATEIbHOCTU: HaOII0eHue,
U3MEpEeHUe, IKCIIEPUMEHT, yueOHOe HCClIeI0BaHuE;

- YMEHHE TeHepUPOBATh UJICH, OTIPENIENIATh CPEACTBA, HEOOXOMMBIE IS X PeajT3allii;

- YMEHHE OIpPENeNATh HeNU M 3a/la4d JeSITeIbHOCTH, BBIOMpPATh CPEICTBA peaM3alluil LEIH U
IPUMEHSTh UX Ha MPaKTHKE;

- CTOJIB30BATh PA3TUYHbIE UCTOUHUKH JJIS MOTYYEHUS] XUMHUECKOW HHPOpPMAaLIUK.

OcBoeHne MporpaMMbl BHEYPOYHOH JAEATENBHOCTH OOYYAIOIMIMMHUCS TIO3BOJHT MOJIYYHTH
CJIEAYIOIINE PE3YNIbTaThI:

B cepepe pazeumun nuunocmublx ynueepcanibublx yueOHbiX 0eiicmeuil 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COLIMATbHO-KPUTHYECKOTO MBIIUICHUS, OPHEHTAIMsI B OCOOCHHOCTAX COIMAJIbHBIX
OTHOIIICHUH W B3aMOJICHCTBUM;

- DKOJIOTHYECKOE CO3HAHME, MPHU3HAHUE BBICOKOW IIEHHOCTH KH3HH BO BCEX €€ TPOSIBICHUSIX;
IPaBUJI TOBEICHUS B UPE3BBIYAHBIX CUTYAIUX.

2. lJennocmno2o u 2MOYUOHANLHO20 KOMNOHEHMOE 6y0em chopMuposana:

- HOTpe6HOCTB B CAMOBBIPAXKCHUU U CaMOopealin3aliiuu, COUaJIbHOM IIPU3HAHWUH.



3. eamenbHocmHo2o komnonenma 6y0ym cpopmuposaHul:

- YMEHHME BECTH JMAJOr HAa OCHOBE PAaBHOIPABHBIX OTHOUIEHMM M B3aUMHOIO YBAXXCHMS U
PUHSTHUS,

- YCTOMYUBBIM TO3HABATENbHBIM MHTEPEC M CTAHOBJICHHME CMBICIO00pa3yrome QyHKIuu
MO03HABATEIBHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa MpoQHUIBLHOTO 00pa30BaHMUSL.

2. Ob6yyarouuiicss HOIYyIUTh BO3MOKHOCTD I (HOPMUPOBAHHMS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-T03HABATEIbHON MOTHUBALIMY U UHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHUIO.

B cghepe pazeumusn pecynamuenvlx yHugepcaibHuix yueOHvIX 0elicmeuil 00yuarouuiica

1. HayuuTcs:

- I[eJIeTI0JIaraHMIo, BKIIF0Yasi MIOCTAHOBKY HOBBIX 1IeJieH, MpeoOpa3oBaHuE MPAKTUYECKON 3a/1a4i B
MO3HABATENIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBHS JOCTUKEHUS LIEIM HAa OCHOBE Y4€Ta BbIJECIIEHHBIX
YUUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM Y4eOHOM MaTepHalie;

- IJITAHUPOBATH MYTHU JOCTHKEHUS EJICH.

2. [ony4uTh BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUEOHBIC LI U 33]1a4H;

- IIpY IUIAaHUPOBAHUM JOCTHKEHMSI LIEJeHl CaMOCTOSTENbHO U aJIeKBaTHO YUUTHIBATH YCIIOBUS U
CPEICTBA UX JOCTUKCHHUS.

B cpepe pazeumus KOMMYyHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUN 00yUarowuiica

1. Hayuwurcs:

- aJIEKBATHO MCIIOJIb30BaTh peyb IS IJIAHUPOBAHUS U PETYIIALIUN CBOEH 1A TEIbHOCTH;

- aJIEKBaTHO MHCIIOJIb30BAaTh PEYEBBIE CPEACTBA MJIS PEIICHUS PA3IUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MMCbMEHHOM PEUYBIO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OPraHU30BbIBaTh U MJIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEpCTHUKAMU;

- UHTETpUpPOBATLCS B TPYIIY CBEPCTHUKOB M CTPOUTHh HNPOAYKTHBHOE B3aMMOJEHCTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. I[lony4nTh BO3MOKHOCTb HAYUUTHCSL:

- OpaTh Ha ce0s MHULIMATHBY B OpraHU3allMid COBMECTHOT'O JIEHCTBUS;

- OKa3bIBaTh MOJJEPKKY U COAECUCTBHE TE€M, OT KOTO 3aBHUCHUT JOCTH)KEHHE LIEJTU B COBMECTHOM

JESITENNLHOCTH.

B cehepe pazeumun noznasamenvHvix yHuGEPCAnNbHBIX YUEOHBIX OCUICMEUIL 00YUAIOUUTICA

1. Hayuwurcs:



- OCHOBaM pealln3ally MPOEKTHO-UCCIEA0BATEIbCKON NeSTEIbHOCTH;

- MPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT TI0]] PYKOBOJICTBOM YUHTEIIS;

- OCYILECTBJIATh PACIIUPEHHBIN MOUCK WHPOPMAIUU C UCIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
Nurepnuera.

2. [Tony4uT BO3MOXKHOCTb HAYYUThHCS:

- CTaBUTH POOJIEMY, apTYMEHTHPOBATh €€ aKTYAIbHOCTH;

- CaMOCTOSITENILHO MPOBOAWTH UCCIICIOBAHHS HAa OCHOBE MPUMEHEHUS METOJOB HAOJIOJCHUS H
JKCIIEPUMEHTA;

- BBIJIBUTATh THIIOTE3HI O CBSA3SIX U 3aKOHOMEPHOCTSX MPOILIECCOB;

- OPraHU30BaTh UCCIEIOBAHUE C LIEJIBIO IPOBEPKU FMIIOTE3bI;

- ACJIaTh YMO3AaKJIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTAILIUU.

HporpaMMa BHCypO‘IHOﬁ JACATCIIbHOCTH 110 XMMHH «MI/Ip XUMHHU» pPACCUUTAHA Ha YYAIIUXCA 9

KyaccoB (34 gaca).

CoaepixkaHue nporpaMmai.
BHEYPOYHOH JeATeTbHOCTH M0 XUMUH «MHpP XUMHI»

IIporpamma 3aHATHI COCTOUT U3 YETHIPEX Pa3/ENIOB:

1. Ocobennoctu OI'D o xumMuwu.

2. IToBTOpeHue u yriayOseHue TeOpeTHYecKoro MaTepuala, MEeTOAMKa PelIeHHs 3a1aHuil pa3Horo
YPOBHSI CJIOKHOCTH.

3. TecToBBII MPAKTUKYM.

4. BolnosiHeHUE MPOEKTHO-UCCIIEJOBATEIbCKUX PadoT.

OcHoBHOE coaepiKkaHue

Pa3nen 0. Bxoauoii cpe3 KUM 3a 2022r. — 24

Pazgen 1. Ocodennoctu OI'D no xumum B 2023r. — 14
— KOJU(PHUKATOP IIEMEHTOB CO/ICPKAHMS

— crieudukanys Kumos OI'D no xumun

— uHdopmarmonHsie pecypcsl OI'D

Paznen 2. «Mup XuMuUM» — TEOPETUYECKUH MaTepuan [0 HEOPraHWYECKOM XUMHUU U
NIEPBOHAYAJIBHBIM IIPEACTABICHUSAM IO OPraHWYECKOM XMMMM, METOJIMKA PEIIEHUS 3aJaHui pa3HOro
YPOBHSI CIIOKHOCTH — 244.

Crtpoenue atoma. CTpoeHuHe AIEKTPOHHBIX 000JI04eK aTOMOB 1epBbIX 20 anmementoB [ICXD

Ileproanueckuii 3aK0H U IEPUOANUECKAs CUCTEMA XUMHUYECKHX A1eMeHToB [[.1. Menneneesa

Crpoenne wMmonekyn. XHUMHUEcKas CBsA3b: KOBAJIEHTHas (HEMOJIApHAs, IMOJIsSipHasi), WOHHAas,
MeETaJIIINYECKasl.

BanenTHoCTh XUMHUYECKUX 37I€eMEHTOB. CTeneHb OKUCIEHUS! XUMUYECKUX AIIEMEHTOB.

IIpocteie u  crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
HomMmeHKkitatypa HEOpraHM4eCKUX COEUHEHUH.

XuMHYECKass peakius. YCIOBUS M NPU3HAKU NPOTEKAHUS XMMHMUECKHUX peaKUMi. XUMUYECKUE
ypaBHEHHUA. 3aKOH COXPAHEHMsI MaCChl BEILIECTB.



Knaccudpukanus XUMUYECKMX peaKUuid MO PA3IUYHBIM TMPU3HAKAM: KOJIWYECTBY U COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIECTB; HM3MEHEHHIO CTENEHEeW OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB,
MOTJIOIIEHHIO U BBIICJICHUIO SHEPTUHU.

Brruncnenme MaccoBOil 10JIM XMMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPONUTHlL U HEAIEKTPOIUTHl. KaTHOHBI M aHMOHBL. DJIEKTPOJIUTHYECKAs JHUCCOIUAIUS
KHCJIOT, IIeJI0ueH, cosiel (CpeTHUX )

Peakunu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBIICHUS.

XUMUYEeCKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMuyeckue cBoucTBa aM(pOTEPHBIX THIPOKCHIOB.

XuUMHUYECKUE CBOMCTBA coJiel (CpeaHMX)

XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAILIOB: a30Ta, ¢ochopa, yriaepoa, KpeMHHUS

UucTteie BemiecTBa u cMecu. [IpaBuiia 6e3omacHoi paboThl B MIKOJBHOM JJabopaTopun. YeaoBek B
MHpPE BEUIECTB.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE peakiiu. OKUCIUTENb U BOCCTAHOBUTEIIb.

Beluncnenue MaccoBOM J10JIM  PacTBOPEHHOIO BELIECTBA B pacTBope. DBeluucieHus mno
XMMHUYECKOMY ypaBHEeHMIO. (Ne21)

Pacuérnbie 3agaun: BBIYMCICHUE MAaCCOBOM [IOJIM XWUMHUYECKOTO OJJIEMEHTa B BEIIECTBE,
BBIUMCJICHHSI 10 XUMHUYECKOMY YPaBHEHHIO C HCIOIb30BAaHMEM MACCOBOM J10JIM pacCTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3auMocBsI3b pa3InyHBIX KIACCOB HEOPTAaHUYECKUX BEIECTB. Peakiiuu HOHHOTO OOMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: MIEIOYHBIX, IIETOYHO3EMENIbHBIX, MAarHUs U
UX COCIMHEHUH, jKeJie3a U er0 COeIMHEHUH, allFOMUHHUS, €r0 COSMHEHHIA.

Omnpenenenue xapakTepa Cpeibl pacTBOPOB KUCIOT M INEJIOYEH C IMOMOIIBI0 HWHIUKATOPOB.
KauecTBeHHbIe peakiuu Ha annoHsl B pactBope (CI°, Br, I, Sz‘, 8032‘, SO42', NOs3 ", POy 3', COs 2‘,

Si0;3 )

KadectBeHHble peakiuu Ha kaTHOHBI B pactBope (NH4 * Na*, K, Ca2+, Mgz+, Fez+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonydyenue ra3zoo0Opa3HbIXx BemiecTB. KadecTBEHHBIE pEaKIMM Ha Ta3000pa3HbIE BelIeCTBa
(Kucnopoa, BOAOPOI, YIJIEKUCIBINA ra3, aMMHaK)

[lepBoHayanbHble CBeJeHUS 00 OpPraHMYECKUX BEIIECTBAX: NPENENbHBIX U HEMpelelbHBIX
yIIeBOIOpOAax (MeTaHe, 3TaHe, STUJICHE, alleTUIIEHE)

[lepBoHayanbHble cBeleHUS 00 OpPraHMYECKUX BEIIECTBAaX: CHHpPTax (METaHoJe, STaHOIeE,
TJIMIIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHoll, yKCYCHOU, CTEAPUHOBOM ).

buonoruuecku BakHbIE BELIECTBA: OEJIKH, SKUPBI, YTIICBOIBI.

Pazgen Bkmrouaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSIM IS ONPEACIICHUs] TOTOBHOCTH
HIKOJIFHUKOB K DK3aMEHY MO TOMY WJIM MHOMY pa3liely C MOCIEAYIOIIUM aHaTu30M U METOJUYECKUMU
PEKOMEHIalUSIMHU.

Pa3nea 3. TecToBblil npakTUKYM. — 4 4
Bxittouaer HemocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ G1aHKaMHU OTBETOB.

Pa3nen 4. BoinoJiHeHHe NPOEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34
Pazgen Brmouaer paboTy o0Oydaromuxcs IO BHIOPAaHHBIM TeMaM TMPOEKTa M0 XHMHH,
KOHCYJIbTAIIMH YUUTEISI.



TeMaTnyeckoe NIAHMPOBAHUE

Tema

Bcero
JacoB

[Tnanupyemslie pe3ynbTaTsl (YY)

Bxonnoii cpez KM 2022r

2

OHpGI[GJII/ITB MapuipyTbel, B TOM YHCJIC HWHIWBUAYAJBHBIC,
IIOBTOPCHUA M 3aKPCIIJICHUA TEM.

Pasgen 1. OcobGennoctu
OI'D o xumuu B 2022r.

3naer ocobennoctu OI'D 2022r, kogudukarop 371eMEHTOB
conepxanusi, crnenudukamuss KumoB OI'D mo xumwuw,
nHpopmannoHHbIe pecypesl OI'D;
HAay4YHUTCsl HCIOJIB30BAaTh Pa3IUYHbBIC
MOJIYYEHUSI XUMHUECKON HHPOpMAITHH

HCTOYHHUMKHU  JJIA

Paznen 2. «Mup xumumn»

24

HayuuTcs onpenensaTs 1elu 1 3aJa4u JesTEIbHOCTH,
BBIOMpATh Cpe/ICTBA pealu3aliil LEeIu U MPUMEHITh UX Ha
IIPaKTHUKE;

pa3jnyaTh BEIIECTBA Pa3HBIX KJIACCOB MPOCTHIX M
CJIOKHBIX BEILIECTB, ONPEAEIATh UX XMMUUYECKIE CBOMCTBA, B
TOM YHUCJI€ U U3YUYEHHBIX OPraHUYECKUX BEIIECTB;

pa3ianyarhb o KayeCTBEHHBIM
MIPeIJI0KEHHBIE KATUOHBI U AHHOHBI,

ONMCHIBaTh XMMHUYECKHUE peakluu, HaOJII0JacMble B
XoJe JEMOHCTPAIIMOHHOTO u 1abopaTopHOTO
9KCIIEPUMEHTOB.

JeNaTh BBIBOABI M3 PE3YNIbTATOB MPOBEIEHHBIX
XUMHUYECKHUX 3KCIIEPUMEHTOB;

OOBSACHATH TEHETUUYECKYIO CBSA3h MEX/y BEIIECTBAMHU
Pa3HbIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

CocraBnATh CcXeMy DSIEKTPOHHOTO OamaHca K
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIM PEAKLUsAM, MPaBUIbHO
paccTaBiATh KOA(p@UIMEHTHl HAa OCHOBE COCTAaBICHHOMN
CXEMBI, OIIPEIENSITh OKUCIUTEIb U BOCCTAHOBUTEIb;

paccuMThIBaTh ~ MAaccoBBIE  JIOIM  XUMHMYECKHX
3JIEMEHTOB B BEIIECTBAX;

IIPOU3BOJIUTh  BBIYMCIICHUS
YpPaBHEHHIO C  HCHOJIb30BAaHUEM
PacTBOPEHHOTO BEILIECTBA B PACTBOPE.

peaKuusm

0  XUMHYECKOMY
MacCcoBOU JOJIHA

Paznen 3. TecToBbIN

MIPAKTUKYM.

[IpaBUIBHOCTE  OIIEHKHU BO3MOKHOCTEH
BBITOTHEHUH 3aJIaHUH TECTa;

yMeHHEe 0e30INO0YHO 3aMOIHATh OJTaHKH.

CBOUX npu

Pasnen 4. Brimonnenue
MPOEKTHO-

HUCCICI0OBATCIIbCKHUX pa60T.

Hayuurcs onpenensarts nenu v 3aa4u AeITeIbHOCTH,
BBIOMpATh CpE/ICTBA pealu3alyy LEeId U MPUMEHSITh UX Ha
MIPaKTHKE;

WCIIOB30BaTh PA3JIMYHBIE MCTOYHUKH JUISL  TIOJTYy4YEHUs
XUMUYECKON MH(OpMaIH;

HAay4YUTbCSl  @J€KBATHO  HCIIOJb30BATh  PEUYEBBIE
CpeIcTBa Uil PELIEHUs pPa3iIMYHBIX KOMMYHUKATHBHBIX
3a1a4;

(dopmHpoBaHHE BBIPAKEHHOW YCTOWYHMBON y4deOHO-
IT03HABATEIbHOW MOTUBALIMM M HHTEpPECA K YUYCHHIO;




00pa3oBaTeIbHON TPACKTOPHH.

TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY

naJpLHEenImen

KaHeHI[apHO-TeMaTI/I‘lECKOC IIAHUPOBaHHUE

Tema 3anaTusa

Hara

[Tpumevanus

IJ1aH

baxT

Bxoxgnoii cpez KM 2022r (2 yaca)

Paznen 1. Ocob6ennocTu OI'D mo xumum B 2023r. (1 yac)

Oco6ennoctu OI'D o xumuu B 2023r.

Koau(uKaTop 3MEMEHTOB cozaepkanus, cnenudukanus Kumos OI'D
o XuMuu, AemMoHcTtpannoHHbi KHWM 2023r., uHpopMannoHHbIE
pecypcnl OI'D;

Pazgen 2. «Mup xumum» (24 yaca)

Crtpoenune atroma. CTpOCHHE JIEKTPOHHBIX 000JI0UEK aTOMOB ITEPBBIX
20 snementoB IICXD. Ilepuonnueckuil 3aKOH M INEPUOJUYECKAS
cucreMa xuMmudeckux saemenToB .M. MeHnaeneeBa

Crpoenue mMosekysl. XMMHUECKas CBsI3b: KOBAJICHTHAs (HETOJsipHas,
HOJISIPHAs ), MOHHAs!, METAJUTMYECKasl.

BanentHocTh  XMMHYECKHMX  31€MEHTOB. (CTeNneHb  OKHUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB.

[Ipocteie u cnoxubie BemecTBa. (OCHOBHBIE —KJIACChI
HEOpraHWYeCKuX coeauHeHud. HomeHkiatypa HeopraHM4ecKux
COEJIUHEHMI.

XHUMHUUECKass peakuus. YCIOBHS U IPU3HAKU IPOTCKAHUS
XUMHUUYECKHX peakiuil. XMMHUECKUE YpaBHEHUS. 3aKOH COXpPaHEHUs
MacChl BELICCTB.

Knaccupukanys XuMHUYECKMX peakuuid MO0 pa3IudyHbIM
IIPU3HAKaM: KOJIMYECTBY U COCTaBY MCXOAHBIX U IIOJYYEHHBIX
BEILECTB; U3MEHEHHIO CTEIIEHEW OKUCIIEHUS! XMMUYECKUX AJIEMEHTOB,
MIOTJIOILEHUIO U BBIICICHUIO DHEPIUHU.

Brlunciienne MaccoBOW JOJIM XUMHYECKOTO DJIEMEHTA B
BEIIIECTBE.

DNEeKTPOIUTHl W HEINEKTPOJIUTHL. KaTHOHBI W aHHOHBI
OJeKTpoauTHYEeCKass ~JUCCOLMALUs  KUCJIOT, Inenoded, coseit
(cpennux)

Peakiiun HOHHOTO OOMEHa U yCIOBHUS UX OCYILIECTBIICHHUS.

10

XUMUYECKHE CBOMCTBAa OKCHIOB: OCHOBHBIX, aM(OTEpPHBIX,
KHMCJIOTHBIX.

11

XUMHUYECKUE CBOMCTBA OCHOBAHNI U KUCJIOT.

12

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

13

XuMuyeckue cBOWCTBa coiei (cpeaHux). B3aumocBs3b
Pa3JIMYHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB. Peakuun HMOHHOTO
oOMeHa. (Ne22)

14-
15

XWUMUYECKUE CBOWCTBA TMPOCTHIX BEIIECTB HEMETAJUIOB:
rajoreHoB, KUCIOPOa, CEPHI.

10




16-

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIJIOB: a30Ta,

17 | docdopa, yrinepona, KpeMHHS

18 Uucteie BemecTBa U cmecu. [IpaBuna GezomacHOl paboThl B
MIKOJIBHOM TabopaTopun. YenoBek B MUpE BEUIECTB.

19 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakMKU. OKUCIUTEND U
BoccTaHOBUTENb. (Nel4, 20)

20 Bbruuciienne MaccoBoil 10U pacTBOPEHHOIO BELIECTBA B
pactBope. BolunciieHus: 1o XuMHU4ecKoMy ypaBHEHHIO. (Ne21)

21 PacuérHble  3amauM:  BBIYMCIEHHE  MAacCOBOM  JIOJIH
XMMHUYECKOI'O 3JIEMEHTA B BEIIECTBE, BHIYMUCIECHUS 110 XUMUYECKOMY
YPAaBHEHUIO C HCIOIB30BAHUEM MAacCOBOM JOJM PacTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

22 XUMHUECKHE CBOMCTBA MPOCTBIX BELIECTB  METAJUIOB!
MIEJIOYHBIX, IIEIOYHO3EMEIbHBIX, MATHUS U X COCIMHEHHH, JKee3a
U €r0 COEMHEHUH, aJlFOMUHUS, €T0 COSAMHEHUI.

23 Omnpenenenue XapakTepa cpelbl pPacTBOPOB KHUCIOT U
miejo4Yeld ¢ TOMOIIBI0 HWHIMKATOpoB. KadecTBeHHBIE peaknuu Ha
aanonsl B pactBope (CI, Br, I', S, 8032', SO42', NO;s °, POy 3', CO3
2 Gj0. 2

, Si03 %)
+ +
KadectBennsbie peakiiuu Ha kaThoHbI B pactBope (NH4 ), Na',
K*, Ca®*, Mg?*, Fe?*, Fe**, AI**, Cu®*, Zn*").

24 [Tonyuenune razooOpa3HbIX BemiecTB. KauecTBeHHbIE peakluu
Ha ra3zoo0pa3Hble BelecTBa (KUCIOPOJ, BOAOPOJ, YIJICKUCIBIA Tras,
aMMHMAK)

25 [lepBoHayanbHbIEe CBENEHHUA 00 OPraHMYECKHX BEIIECTBAX:
OpeleNbHBIX W HEMpeJeNbHBIX YIJIeBOAOpOoAax (MeTaHe, JTaHe,
STUJICHE, allETUIICHE)

26 [lepBoHayanbHbIE CBENEHHUA 00 OPraHMYECKHX BEIIECTBAX:
cnupTax (MeTaHose, 3TaHoje, INIMLEpPHUHE), KapOOHOBBIX KHCIOTaX
(mypasbunoti, yKCyCHOM, CTEapUHOBOI).

27 buonornuecku BaxkHbIe BEIIECTBA: OCTKH, KUPBI, YTIEBOIbI.

Pa3nen 3. TectroBblii npakTukyM. (4 yaca)

28- | JlnarHoctuyeckas pabora

29

30- | JIuarnoctudeckas pabora

31

Pa3jen 4. BoinojiHeHHe NPOEKTHO-MCC/IE10BATEILCKUX padoT (3uaca)

32- Pabota oOyuarommxcsi 1O BBIOpAaHHBIM TEMaM IPOEKTa,

34 | KOHCYNbTAIlH YUUTEIIS.

11
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