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I. IlogcHuTEABbHAA 3AIIUCKA

Pabouas nporpamMma CoCcrtaB/Ji€cHa HaA OCHOBE CJIECAYIOINMUX TOKYMEHTOB:

@DyHIaMEHTaJIBHOT O sipa coJiep KaHus oOLIero 00pa3oBaHus U B COOTBETCTBUU C

lNocynapcTBeHHBIM CTaHAApTOM 00IIero oOpaszoBaHusi (mpukaz MuHHUCTEpCTBA
obpa3zoBanus 1 Hayku Poccuiickoit denepanuu ot 17.12.2010 r. Ne 1897).

e ®denepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit deneparm» No273-D3
ot 29 nexadps 2012.

e [IpumepHoii mporpaMMbl OCHOBHOrO 0OIIEro oOpa3zoBaHusi 1Mo XUMuU s 8-9
KJIaccoB, JomylleHHas JlemapraMeHTOM 00pa3oBaTelbHBIX MPOrpaMM U
cTangapToB oO1iero oopazoanusit MO PO.

o denepanbHoro mnepedHs YYCOHUKOB, PEKOMEHJIOBAHHOTO (JOMYIIEHHOTO)
MunuctepcTBOM  o0Opa3zoBaHuss ©u Hayku P® K UCHNONB30BaHHIO B
o0Opa3zoBaTeIbHOM TIpoIlecce B OO0IIe00pa3oBaTEIbHBIX YyupexkaeHusx Ha 2022
y4eOHBIN IO,

e TpebGoBaHuii K pe3yiabTaTaM OCHOBHOI'O 00IIero o0pa3oBaHus, MPEICTaBICHHBIX
B (denepanbHOM TOCYJapCTBEHHOM OO0pa3oBaTENIbHOM CTaHJIApTe OOIIETo
o0pa3oBaHUs BTOPOTO MOKOJICHHS. B HUX TakKe YYUTBIBAIOTCS UJICU PA3BUTHUS U
dbopMupoBaHUsT YHUBEPCAIBHBIX YUYEOHBIX JCHCTBHU JJIi OCHOBHOTO OOIIETro
o0Opa3zoBaHwUs.

e MeToauyecKnX PpEKOMEHIANMI MHUHUCTEPCTBA IMPOCBENICHUA Pocculiickon
Oenepanuu no «Peanuzanuu 06pa3oBaTeIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOMN
U TEXHOJOTWYECKOW HAMpaBIEHHOCTEH IO XUMHUU C HCIOJIb30BAaHUEM
obopynoBanusi 1neHtpa «Touka pocra» (YTBEpXKIEHBI PACIOPSKEHUEM
MunucrtepcrBa npocsellenus: Poccuiickoit @eneparuu ot 12 suBaps 2021 r.Ne

P-6).

[Iporpamma «XuMHS BOKPYr Hac» JETAIM3UPYET COJEpKAHUE Kypca
BHEYPOUYHOU JIEATENBHOCTH, JaeT TMOAPOOHOE paclpeielieHne 4YacoB U
MIOCJIEIOBATENILHOCTh U3YYEHUS TEM U Pa3/EiOB.

JlaHHas nmporpaMma npeaHa3HaueHa s yyamuxcs 8-11 kiacca, mo3BosisieT
pacCHIMpUTh U YIIAYOUTHh Yy ydYalIuXcs MPAKTHYECKOE MPUMEHEHHE IOTYyYEHHBIX
TEOPETUUYECKUX 3HAHUU MO XUMUHU.

ABTOpCKas mporpamma paccuutana Ha 34 yueOHbIX "aca (1 yac B Hemelnto),
OpPUEHTHpOBaHa Ha yriayOJieHWe W paclIUpeHHe 3HAaHUM, Ha pa3BUTHE
MO003HATEIPHOCTH W HWHTEpPECa K XUMHUHW, HA COBEPIICHCTBOBAHWE YMCHH,
ydamuxcsi o0panaTbCs ¢ BEIIECTBAMM.

JlaHHBIN KypcC BHEYPOUYHOU JEATEIIbHOCTH IpeyCMaTpUBAET
HKOJIOTUYECKYI0 HAMpaBICHHOCTh XUMHUYECKOTO 00pa3oBaHUS, MPEAYyCMaTPUBACT
O3HAKOMJICHHE YYalIUXCSl C XUMUUYECKUMHU aCIEKTaMU COBPEMEHHOW HKOJOTUH U
HKOJIOTHYECKUX TpobOsieM (TII00AbHOE TMOTEIUICHHE KJIMMaTa, O30HOBBIE JBIPHI,
KUCJIOTHBIE JOXIH, 3arps3HCHUE OKPYXKAIOLIEH Cpeabl, UCTOIIEHUE MPUPOIHBIX
pecypcoB).

[{eHHOCTH MPOTrpaMMBbl 3aKIOYAETCS B TOM, YTO YUYAIIUECS C MMOMOIIBIO KENC
— TEXHOJIOTUM MOJy4aT BO3MOXKHOCTh MOCMOTPETh Ha Pa3IMUHbIE MPOOJEMBI C
MO3UIIMH YYEHBIX, OLIYTUTh BECh CIIEKTP TPEOOBAHUM K HAYYHOMY HUCCIIEIOBAHUIO.

AKTyalnpHOCTh MPOTPAMMBI B TOM, YTO OHa CO3JA€T YCJIOBHUS JJIs
COIMATIBHOTO,  KYJIBTYPHOTO M  MOPO(PECCHOHATBLHOTO  CaMOOIPEACIICHMUS,



TBOPYECKOU camMopeaiu3allui JUYHOCTH peOEHKa, (POPMUPOBAHUS XUMHUUYECKOU
rPAMOTHOCTA. 3HAHUS W  YMEHHUS, HEOOXOJuMbIe JUIsi  OpraHu3aluu
HCCIIEeIOBATEIBCKON AeATETbHOCTH, B OyIyIIIeM CTaHYT OCHOBOM /I OpraHu3aIuu
Hay4YHO-HMCCJIEIOBATEIILCKON JIESITEILHOCTH B BYy3aX, KOJUIEIXKAX, TEXHUKyMax U
T.J.

Bce nHHOBalMOHHBIE MTEIarOrH4ecKue TEXHOJOTUHN U3HAYAIbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TOJIXOJE M HAIleJIeHbl B pe3yibTaTe oOydeHUs Ha Oyayllyro
npoeCCUOHANIBHYIO  JeATEeNbHOCTh. J[aHHOE€ yTBEpXKJIEHHME U  ONpelesseT
aKTyaJbHOCTh TpuMeHeHus: «Kelc — meTona» B mpaktuke obpazoBanus. Keiic —
TEXHOJIOTUM TPEACTABISIOT CcOO00M Tpymmy oOpa3oBaTEIbHBIX TEXHOJIOTHUH,
METOJ0B M MPUEMOB 00yUEHHUsI, OCHOBAHHBIX Ha PEIICHWU KOHKPETHBIX MPOOJIeM,
3aj1a4, TO3BOJSIOT  B3aMMOJICCTBOBATH BCEM  OOYyYarOIIMMCS,  BKJIOYas
penoiaBaTes.

[Ipu pazpaboTke mporpaMMbl akIEHT JeNajcs Ha BOMPOCHI, KOTOPHIC B
0a30BOM Kypce XUMHUHU OCHOBHOM IIKOJIBI pacCMATPUBAIOTCS HEJOCTATOYHO MOJTHO
WM HE PAaCCMATPUBAIOTCA COBCEM. 3aJa4yd M YNPaKHEHUs] MOJ00paHbI TakK, UTO
3aHATUSA TI0O WX OCMBICICHMIO W PEIICHHUIO MPOXOAAT JHUOO0 TapauiesIbHO ¢
U3y4yaeMbIM Ha YpOKaxX MaTepHayioM, JIMOO KaK IMOBTOPEHUE YK€ IMOTYyYCHHBIX
3HAHUU.

[TpakTryeckasi 3HAUUMOCTH TPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO C TTOMOIIBIO
KEMC- TEXHOJIOTHHU YJAaeTCs aKTUBU3UPOBATh PAa3IUYHbIC (DAKTOPHI: TEOPETUUCCKUE
3HaHMSI TI0O TOMY WJIM HWHOMY KypCy, HPAaKTHYECKUH ONBIT O0ydaeMbIX, HX
CIIOCOOHOCTH BBICKA3bIBATh CBOU MBICIIH, UJIEH, IPEAJIOKEHHS, YMEHHUE BBICTYIIATh
aNbTEPHATUBHYIO TOUKY 3pEHUS, U apIYMEHTHUPOBAHO BBICKA3aTh CBOIO.

C noMomipio 3TOro MeroAa oOydarolire MoJiy4aT BO3MOXKHOCTb MPOSIBUTH U
YCOBEPIICHCTBOBATH AHATUTHUYECKUE U OLICHOYHBIE HABBIKH, HAYYUTHCS pabOTaTh B
KOMaH/JI€, MPUMEHSTh Ha MPAKTUKE TEOPETUUYECKUI MaTepHral.

HoBu3Ha paHHON mporpaMMbl 3aKJIIOYAETCS B BO3MOMXKHOCTH HU3YUYEHUS
yYalllUMHUCS HOBBIX TEM, HE pacCMaTPUBAEMbIX MPOrpaMMON MpeaMeTa, ¢
MIOMOIIBI0 MPOOJIEMHO- CUTYaTUBHOTO OOYYEHHMsI C UCIOJIB30BaHUEM KEWCOB. DTO
MO3BOJISIET CTPOUTH OOy4YEHHUE ydammxcs 9 KIacCoB C y4€TOM MaKCHUMAaJIbHOTO
MPUOITMKEHUS TIPEIMETa XUMUHU K IPAKTUYECKON CTOPOHE JKU3HHU.

Heap kypca: pacimivpeHre W yriayOJIeHHE 3HAHUN IO MPEeAMETY, CO3JaHue
BOCIIUTHIBAIONIEH Cpelbl, OOECIeYMBAIONICH aKTHBU3AIMIO HHTEIIEKTYaTbHBIX
WHTEPECOB yYalIMXcs B CBOOOJHOE BpEMs, pa3BUTHE 370POBOM, TBOPUYECKU
pacTylen JUYHOCTH, MMOJATOTOBICHHOMN K )KU3HEAESATEIbHOCTH B HOBBIX YCIIOBUSX,
CIOCOOHOW Ha COLMANIbHO 3HAYMMYIO MPAKTHUUYECKYIO JESITENbHOCTh, PEaTN3alnIo
T00POBOJLYECKUX UHUITUATHUB.



3apaum kypca:
1. ®opmupoBaHUE MO3UTUBHON CAMOOLIEHKH, CAMOYBaKCHUS.
2. ®opMupoBaHNE KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B COTPYIAHUYECTBE:
— YMeHue BeCTH AMajor, KOOpAUHUPOBATh CBOM JECUCTBUS C JEMCTBUSMM NApTHEPOB
110 COBMECTHOM JIeSITEIIbHOCTH,
— CriocoOHOCTH JOOPOKENATEIEHO U YyTKO OTHOCUTBCS K JIFOJSIM, COTIEPEKUBATD;
— @OpMHUPOBAHKE COLIMATILHOAIEKBATHBIX CIIOCOOOB MTOBE/IECHUS.
3. ®opMupoBaHUE CIIOCOOHOCTH K OPTaHU3AINH JESITEIbHOCTH U YIPABJICHHUIO €I0:
— Bocnuranue neneycTpeMIeHHOCTH U HAaCTOMYNBOCTH;
— (hopMHUPOBaHHEHABBIKOBOPTaHU3ALUUPA00YETONPOCTPAHCTBANPALIMOHATIBHOTO
HCII0JIb30BaHUs pab0vero BpeMeHu;
— (popMUpPOBaHUEYMEHUSACAMOCTOATEILHONCOBMECTHOIUIAHUPOBATHACSTEILHOCTU
COTPYJHHYECTBO;
— (popmMHpOBaHUE YMEHHS CAMOCTOSITEIbHO U COBMECTHO IPUHHUMATh PELICHHUS.
4. ®opMUpOBaHHME YMEHHUS pelIaTh TBOPUECKUE 3aauu.
5. ®opMmupoBaHue yMeHus paboTaTh ¢ nHpopmanuen (coop, cucTeMaTusalys, XpaHeHue,
WCIOJIb30BaHNE).

Il. [Inanupyemble pe3yJIbTaThl OCBOEHHUS COJEP:KaAHUA Kypca

JINYHOCTHBIMM Pe3yJIbTATAMM SBIISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe. TyBCTBO TOPAOCTH 32 POCCHICKYIO HAyKY, OTHOLLIEHUE
K TPYAY, UEJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B mpyoosoti cghepe:

- T'oToBHOCTB K 0CO3HAHHOMY BHIOOPY JaJIbHEMHIIIEH 00pa30BaTEILHON TPACKTOPUH,

- B nosznasamenvHoli cghepe: MOTHBAIUS yUEHUs, YMEHHE YIPABIATh CBOCH IMO3HABATEIHHOU
NesITeTbHOCTH.

HpeaMeTHbIMI/I pe3yJbTaTaMi OCBOCHUS ITPOIrpaMMBbI ABJIAIOTCA:

-8 no3HasamenvHoll cghepe:

- OIMCHIBATH JIEMOHCTPAIIMOHHBIC U CAMOCTOSITEIILHO MPOBEJICHHBIC XUMUYECKHE YKCIIEPHUMEHTHI;
- KJIacCH(PUIIMPOBATh U3YUYECHHBIC OOBEKTHI U SBJICHUS;

- TaBaTh ONPEJICIICHUS U3yYCHHBIX TIOHATHIA;

- OIIMCHIBATh U Pa3inuaTh U3yUYCHHBIC BEIIECCTBA, MPUMEHICMBIC B IOBCETHCBHOM JKU3HU;

- CTPYKTYpPUPOBATh H3y4YCHHBIA MaTepUall U XUMUYECKYIO HH(POPMALIUIO, TIOJTYYCHHYIO U3 IPYTHUX
HCTOYHUKOB;

- JIeNIaTh BBIBOJIBI M YMO3AKITFOUSHHSI M3 HAOIOACHUH;

- Oe30macHO 00pamaThCs BEIIECTBAMH.

- B mpyooesoii cghepe:

- TUTAHUPOBATh M OCYHIECTBISTH CAMOCTOSITENIBHYIO pPa0OTy TO TIOBTOPSHHIO M OCBOCHHIO
TEOPETHUYECKON YaCTH,

- IUIAaHUPOBATh W TPOBOJUTh XUMHUYECKUH OKCIIEPHUMEHT; WCIOJb30BaTh BEIIECTBA B
COOTBETCTBHUU C UX NPEIHA3HAYCHUEM U CBOMCTBAMHU.

- 8 YEHHOCMHO-0OPUEHMAYUOHHOU cghepe:

- aHAJIM3HPOBATh u OLICHMBATh  IOCIEACTBUS JIsI OKpYKaIoIIeH CpeJibl

OBITOBO¥ U MPOU3BOICTBECHHOM JCATEIILHOCTH YEIOBEKA.

- B cghepe 6ezonacnocmu scusneOesimenbHOCmMu.:

- OKa3bIBaTh MEPBYIO IMOMOIIb MPH OTPABJICHHUAX, OXKOTaX M JPYrHMX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMU U JTA0OPATOPHBIM 000PYIOBAHUEM.



MeTal’lpe[[MeTHbIMH pe3yJbTaTaMU ABJIAIOTCA:

- YMeHHe OonpeIeiaTh CPEIICTBA, TEHEPHUPOBATH HJIEH ,HEOOXOUMBIE JUISl KX PeaTh3alliy;
- Brnanenne yHuMBEpCaIIbHBIMU €CTECTBEHHO-HAYYHBIMH CTIOCO0AMU JIESATEIBHOCTH: U3MEPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT, y4eOHOE UCCIICI0BAaHHE;
- YMEHHE OTPEICIATh eI 3a7aud JICATEIHHOCTH, BBIOMpPATh CPEACTBA peau3allid IEed |
MIPUMEHSTh X Ha MMPAKTUKE;
- HCIIOJIB30BaTh PA3JIMYHbIC HCTOYHUKH JUTSI TIOJTY9CHHUS] XUMUYECKON HH(POPMAIIHH.

OcBoeHme mporpaMMbl BHEYPOUHOH JIESATEIBHOCTH OOYYAIONTUMUCS TIO3BOJHUT IMOJYYUTH
CIIEYIOIINE PE3YIbTAThI:

B cgpepe pazeumus nuunocmuwix yHUGEPCAIbHBIX YUEOHBIX 0CUCHM GUTL 8 PAMKAX:
Koenumuenozo komnonenma 6yoym cgpopmupoeanul:

- DKOJIOTMYECKOE CO3HaHUE, MPU 3HAHUE BBICOKOM LEHHOCTU KU3HM BO BCEX €€ MPOSIBICHUSIX;
MPaBUJI TIOBEACHUS B YPE3BBIUAMHBIX CUTYAITUAX;

- OCHOBBI COLMAIbHO-KPUTHUECKOTO MBIIIJICHUS,, OPUEHTAlUsI B OCOOEHHOCTSX COLMAIbHBIX
OTHOIIIEHUH 1 B3aUMOJICHCTBUM.

Hesamenvnocmuozo komnonenma 6yoym cgpopmupoeaHwl:

- YMEHHE BECTH JHaJIOl Ha OCHOBE PAaBHOIPABHBIX OTHOLIEHHI M B3aWMHOTO YBaXKE€HUS WU
TIPUHSTHS;

- yCTONYMBBIA IO3HABaTENbHBI HHTEPEC M CTAHOBIIEHHWE CMBICI000pasytonieil (yHKIIMU
M03HABATEIbHOIO MOTHBA,

- TOTOBHOCTbH BbIOOpa MPOGUIBHOTO 00pa30BaHMsL.

LlenHocmHo20 U IMOYUOHATILHO2O KOMNOHEHMO08 OyOem cghopmuposana:

- MOTPeOHOCTh B CAMOBBIPAKEHUU U CaMOpeaIn3allii, COLMaIbHOM MIPU3HAHUU.

OO0yuaromuiicst MOJIY4YUT BO3MOKHOCTD IS (JOPMUPOBAHUS:

- TOTOBHOCTH K caM000pa30BaHHUIO U CaMOBOCIIUTAHUIO;

- BRIP@KEHHON YCTOWYMBOM y4eOHO-TT03HABATEILHOM MOTHUBAIIMU ¥ MHTEPECA K YICHHIO.

BcegpepepazsumuapezynamunoviXyHugepcanbHulXyueOHblX0eiicmeuiiodyuarouuiica
Hayyumca:

- CaMOCTOSATEIbHOAHAIU3UPOBATHYCIOBHSIOCTHKEHUSAIETMHA0CHOBEYUETaBbIICJICHHBIX
y4UTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuae;

- LleJIernoIaraiuio, BKII0Yas MOCTAaHOBKY HOBBIX 1I€Jel, IpeoOpa3oBaHue MPaKTUYECKOU 3a1aun
B [103HABATENIbHYIO;

- IJTAHUPOBATH MYTH JOCTHKEHUS 1IeTICH.

LHonyuums 803MONCHOCb HAYYUMBCAL:

- MIpU TUTAHUPOBAHUM JOCTHKEHUS IIeJIell CaMOCTOSITENIbHO U aJIeKBATHO YYUTHIBATH YCIOBUS U
CpEICTBA UX JOCTHKCHHUS,

- CaMOCTOSATEIbHO CTaBUTh HOBBIE YUEOHBIC LIETH U 3a/1a4H.

B cgpepe pazeumus nosnasamenbHbix YHUEEPCANbHBIX YUEOHBIX OClICMEUIL 00yUaAIOWUIICA
Hayuumca:

- IPOBOJINTH HAOIIOJICHUS U SKCIIEPUMEHT MOJ] PYKOBOJICTBOM YUMTEIIS;

- OCHOBAM peaM3ally IPOECKTHO-UCCIIEN0BATEIbCKOMN IEATEIbHOCTH;

- OCYIIECTBIATh PACHIMPEHHBIN MOMCK HHPOPMALIUK C UCHOJIb30BAHUEM PECYpCOB OMONMMOTEK U
HMHTEpHETA.

Llonyuum 603MONCHOCNb HAYUUMBCA

- CaMOCTOSITE€IbHO MPOBOJIUTH MCCIIEOBAHUS HA OCHOBE NMPUMEHEHHsI METOJIOB HAOIIOAECHUS U
JKCIIEPUMEHTA;

- CTaBUTH MIPOOIEMY, ApTYMEHTHUPOBATH €€ aKTyaJIbHOCTb;

- OPraHU30BaTh UCCIIEJOBAHUE C LIEJIbIO IPOBEPKU TMIIOTESHI;

- BBIJIBUT'aTh TUIIOTE3bI O CBA34X U 3aKOHOMEPHOCTSIX IIPOLIECCOB;

- IeJlaTh YMO3AKIIIOUEHHUs U BBIBOJIbI HA OCHOBE apryMEHTALIMH.



B cghepe pazeumua KoMmMyHUKamMugHbIX YHUBEPCAIbHBIX YUEOHBIX 0CUCM UL 00YUaAlouWUIiCcA
Hayuumca:

- AJICKBATHO HCIOJIb30BATh PEUYEBBIE CPEICTBA JUIS PELIEHUS PA3JIMYHBIX KOMMYHHUKATHUBHBIX
3a7a4; BJAJETh YCTHOW U MMCbMEHHOW PEUbIO;

- aJICKBaTHO MCIIOJIb30BaTh peUb JUIS IJITAHUPOBAHUS U PETYISILUU CBOEH IESITEIIbHOCTH;

- OPraHu30BbIBATH U IJIAHUPOBATH YIEOHOE COTPYAHHUECTBO C YUUTEIIEM U CBEPCTHUKAMH,

- CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- UHTErpUpOBATHCS B TPYNIYy CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJIECHCTBHUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

Honyuums 803MOMCHOCHL HAYUUMBCA

- OKa3bIBaTh MOJAEPKKY U COACHCTBUE TEM, OT KOTO 3aBHUCUT JAOCTHKEHUE LIEJIA B COBMECTHOM
JIeSITEIIbHOCTH;

- OpaTh Ha ce0s1 MHUIMATUBY B OpPraHU3aIliid COBMECTHOTO JCHCTBUS.

111 ®opmbl U BUABI y4eOHOH AeATeIbLHOCTH

B mponecce 3aHITHI BCAYIIUMH MCTOJaMHU U MpUEMaMU OpTraHHU3alun ACATCIBbHOCTH YydalllUXCs
SABJISIFOTCA:

—METOJ| CIyXOBOTO BOCIHpPUSTHUS U CJIOBECHOM mepeaayun UHPOpMAIUY;

IIPUEMBI: paccKas, JEeKIUs, JUCKyccus, Oecesia, BBICTYIUICHUE;

—MCTOA CTUMYIIMPOBAHHA U MOTHUBAlIUU,

IMPHUEMBI: CO3JJTAHUC CUTyalluH YCII€Xa, TIOOUIPECHUE, BBITTOJIHECHUC TBOPUYCCKUX BaﬂaHHﬁ, CO3aHHuc
MpOOJIEMHON CUTYAIH, MPOTHO3UPOBAHNE OYIyIel NeATeTbHOCTH, KOPPEKTHOE MPEIbsIBICHUE
TpeOOBaHUH, 3aMNHTEPECOBAHHOCTh Pe3yJIbTaTaMu pabOThI;

—MEeTO/] lepeiau HHPOPMALIUHU C TOMOILBIO IPAKTUYECKOHN AEATEIbHOCTH;

IIPUEMBl:  COCTABJICHHME IUIaHA, TE3MCOB BBICTYIUIEHUH, PpEAAKTUPOBAHUE, OLICHUBAHUE
BBICTYIIJICHUH, COCTABJICHUE CXEM M TaOJIMLI;

—METO] KOHTPOJIS;

IPUEMBl: aHAJINW3 BBICTYIUICHUH, HAOIIOAEHUS, CaMOOLICHKAa, OILIEHKAa TIpPYIIbl, TECTHI,
BBICTYIIJICHHS Ha 3aHATHAX, 3aLIUTa IPOEKTA.

@®opMbl OPraHu3annu 00yyeHus:
—TPYIIOBBIE;

—HUHJMBUAYaJIbHBIC;
—(pOoHTAJIbHBIE.

IV ®opmbl KOHTPOJISI Pe3yJIbLTATOB OCBOEHHSI POTrPAMMbI
@DopMBI KOHTPOJIS:
® TCKYIIMA KOHTPOJb (OICHKA aKTHBHOCTH TPH OOCYXKIEHHH MpPOOJIEMHBIX BOIPOCOB,
Pe3ysIbTaTOB BBHINIOJHECHUS JJOMAITHUX 3a/1aHUH ),
® TEMaTUYECCKUU KOHTPOJb (OIICHKA PE3YJIbTATOB TEMATUYECKOTO TECTHPOBAHHS);
® UTOTOBBII KOHTPOJH (OIIEHKA PE3YIbTATOB BHITIONHEHUS pa3nuyHbIX BapuanTtoB KMMoB)

V  CoaepxkaHusi Kypca  BHEYPOUYHOH  /1esiTeIbHOCTH
BEHIECTBA (3 uaca)
HemHoro u3 ucropun xumun. Xumus BUe€pa, CErofHs, 3aBTpa.
BemectBo, pusznyeckue cBOWCTBA BEIIECTB.
OTinumne YuCTHIX BemecTB OT cMeceld. CrocoObl pa3iesieH s cMeceit.
IIpakTuueckasapadoraNel «CriocoOsl pa3ieneHus: cMecein».



XUMHNYECKHUEPEAKIUU (44aca)

[Mpu3naku xumuyeckux peaknuii. Knaccupukanmuss XUMHUECKHX pEaKIUil M0 pa3InuHbIM
IIpU3HAKaM. OJIEKTPOJUTHYECKas IUCCOLMALUA. OJEKTPOJIUTHI M HEAIEKTPOJIUTHL. Peakuun
HOHHOTO  oOMeHa.  OKHCIUTEIIFHO-BOCCTAaHOBHUTENbHBIE  peakuuu.  OKuCIUTeNnn |
BOCCTaHOBHTEJIN.

JlabopaTopnasi paGora Ne 1 «Peakuus 3aMenieHUss MeOU KEJIE30M B PAacTBOPE MEIHOIO
KYyIIOpOCa, BOJOPOAA LIMHKOM B PACTBOPE COJISTHOM KMCIIOTBI.

JladopaTopnasi padora Ne 2 «Peakuusi oOMeHa MEXIy KapOOHATOM KajblMsg M COJISTHOM
KHUCIJIOTOM, XJIOPUJIOM Oapusi M CEPHOM KHUCIOTOM», «Peakius pa3noKeHUs THAPOKCHAA MEIH

(1.

METAJIJIBI(9 yacoB)

XapakTepucTHKa METAIUIOB TJIABHBIX MOATPYII U UX COCTUHEHHMA

OO0mras XxapakTepucTHKa MeTauIoB raaBHbIX noarpynn [-III rpynm B cBsi3u ¢ MX MOJOXKEHUEM B
MEePUOANYECKON cucTeMe Xxumudeckux snemeHtoB JI.1. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUSI
UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB U COEIMHEHUIN METAIIOB -IIEJOYHBIX,
IIEJI0YHO3EMENbHBIX.

XapakTepucTUKa MEPEeXOTHBIX 3JEMEHTOB — MEIH, jKeJe3a, aJlOMUHHUS M0 UX MOJIO)KEHHIO B
nepuoandecKocucreMexuMmuueckuxsiemenToB/[.11.MenneneeBanoco6eHHOCTAMCTPOCHHS HuX
aTOMOB.

Meramiel B mpupoje: pyasl YEPHBIX, IBETHBIX, IPArOIEHHBIX METAUIOB. XapaKTepHbBIC
MeTajinyeckre, (pU3M4YecKkrue M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOEHUE METaJUIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTaJI0B. [1osb3a 1 Bpen MeTasioB JUlsl YeloBeKa.
DJIEKTPOXUMUYECKUI sl HApsOKeHU meTamuioB. Koppos3usa MetaisioB. MexaHu3M KOppO3HHU
MeramioB. Knaccudukanus xopposun MeTtauioB. CrocoObl  3allUThl  OT  KOPPO3HUHU.
AHTHKOPpO3UiiHbIE NOKPBITHS. CILIaBBI.

Peakimun OBP ¢ yuactueM meTtaiioB M uxX coenuHeHuid. [lemouku npepamieHuit (mo oopasiry
orm).

IIpakTuyeckas padoraNe2«KauecTBEHHbIE pEAKIIUH HA MOHBI METAJLJIOBY»

HEMETAJI/IbI(134acoB)

Hewmerannel B npupoae. Mcnons3oBaHue NpupOIHBIX PECYPCOB.

Crpoenue aromoB HemeTtasioB. CrpoeHuss Moyekysl HemeTauioB. Dusmyeckue CBOICTBa
HeMeTauioB. COCTaB M CBOMCTBA ITPOCTHIX BEIIECTB — HEMETAILJIOB.

Psin anexTpooTpunaTenbHOCTH HEMETAILIOB. XMMUYECKHE CBOMCTBA HEMETAJUIOB.

[IpakTrueckass MIKajlia »SJIEKTPOOTPULATENBHOCTH aTOMOB. Hemeramnsl — OKUCIUTENIH U
BOCCTaHOBUTENU. B3auMoaeicTBUE C MPOCTHIX U CIIOAKHBIX BEILIECTB.

OOmiass xapakTepucTHKa HEMeTauioB TriaBHbIX mnoarpynn IV-VII rpynm B cBsBU ¢ ux
MOJIOXKEHUEM B MEPUOJUYECKON cuctemMe xumuueckux osnemeHToB JI.MI. Menneneea wu
OCOOCHHOCTSIMU CTPOCHHSI UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB M COEIMHEHUHA HEMETaUIOB -
raJIor€HOB, KUCIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS.

Pemenue 3aganuii Ha COCTaBIEHNE YPABHEHUN XUMUYECKUX PEAKLINN.

IIpakTHyeckas padora Ne 3 «DKkcnepuMeHTalIbHbIE 33/1a4M IO PACMIO3HABAHUIO U MOIYYEHHIO
BEILIECTBY

XUMMUS 1 3JOPOBBE (2uaca)

COCTaB H CPEACTBA COBPEMCHHLBIX U CTAPUHHBIX CPCACTB 'MI'MCHBI, POJIb XUMHUYCCKUX 3HAHUU B
rpaMOTHOM BBIGOpC 9TUX CPCACTB,; NMOJIC3HBIC COBETHI 11O YXOAY 3a MOJIOCTHIO pTa.

OCHOBHLIC COCTaBJIAOIIUC 310POBOTO O6p338. JKHN3HU. HpaBI/ma noAACPIKaHus 310pOBOIo 06pa3a
kn3HU. Pob XUMHUECKHUX 3HAHUHN IIpHU aHaJIN3¢C B3aHMOHCﬁCTBHH opranusma C BHEIITHEN CpCI[OfI.



XUMUS U IKOJIOTI'USA (3uaca)
OcHOBHBIEC BHJIBI 3arpsi3HEHUN atMoc(epbl U UX MCTOYHHUKH.
Bopa. Bona B Mmacmrabax miuanetsl. O4ncTKa TUTHEBOM BOIBI.
[TapuukoBeiid 3ddekr, Ta0banpHOE NOTEIICHHE KIMMaTa M WX BO3MOXHBIE ITOCIIEACTBUS.
O30HOBBIN CJIOH M €T0 3HAYCHHE TSl )KU3HH Ha 3eMJie. 3amura aTMochepsl OT 3arpsi3HEeHUsI.
Hedtp u nHedrenpoaykTsl. HedTh Kak TOMIMBO. 3arps3HEHUS] MHPOBBIX BOJOEMOB.
JInuHast OTBETCTBEHHOCTh KAXKJIOTO YeJI0BEKa 332 O€30MaCHYI0 OKPYKAIOIIYIO CPEy.

VI TemaTuueckoe niaHMpoOBaHUe

Hcnonb3oBanue
Koua- | obopynoBaHusi LeHTpa
Ne Tema3zausaTus BO €CTeCTBEHHOHAYYHOIH
n/n YacoB | TEXHOJOIMYECKOMH
HAIIPaBJICHHOCTEH
«Touka pocray»
I BemrecrBa 3

1. | HemHoro w3 wucropuu XuMud. XuMHA BYepa, JleMoHCTpaoHHOe
CETr0JIHs, 3aBTpa. 000opynoBaHue

2. BemectBo, (¢usmyeckue  CBOWCTBA  BEIIECTB.

OTnuuune 4ncThIX BeniecTB oT cMeceld. CriocoOsl
pa3aesieHusi CMECei.

3. | lIpakTuyeckass padora Ne 1  «CmocoGsr [Mudposas mabopatopust
paszeneHus: cMecein». mo xumuu  (0a30BBIN

YPOBEHB), KOMILJICKT

MOCYyZIbI U 000PYAOBaAHUS

TUIs Y4EHUYECKUX

OTBITOB ((pU3MKa, XUMUS,

OnosoTHsi),  KOMIUJIEKT

XUMHYECKUX PEaKTHUBOB
I XuMHYEeCKHE PeaKIuu 4

4. | Ilpuznaku xumuueckux peaknuii. Kiaccudukanms
XUMHUYECKUX PEaKLU M0 pa3InYHbIM MPU3HAKAM.

DNEKTPOIUTHYECKAs TUCCOIHALINS.

5. | DACKTPOIUTHI U HEIIEKTPOJIMTHL. Peaknuu HOHHOTO JleMoHCTpalrioHHOe
obMeHa. OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIE obopynoBaHue
peakiuu. OKUCIUTETN U BOCCTAHOBUTEIH.

6. | JlabopaTopHas padora Ne 1 «Peakiusi 3aMeleHus [Mudposas mabopaTopus
MEIM >KEIe30M B pacTBOpPE MEIHOro Kyrmopoca, no xumuu  (6a30BbII
BOJIOPO/JIa IIMHKOM B PACTBOPE COJISTHOM KHCIOTBI». YpOBEHB), KOMIUIEKT

MOCY/IbI U 000pYIOBaHUS
TUTST YU4EHUYECKHUX
onbITOB ((pusmka, Xumus,
Ouosnorusi),  KOMIIJIEKT
XUMHUYECKUX PEAKTHBOB
7. | JlabopaTtopnasa pabGora Ne 2 «Peakuus oOmeHa [udposas maboparopus

MeXAy KapOOHATOM KaibIMsl U COJSHOW KUCIOTOM,
XJIOpUOM Oapusi M CEpHOUM KHUCIOTOW», «Peakius
pasnoxxenus ruapokcuaa meau (11)».

no xumuu  (6a30BbII
YPOBEHB), KOMIUTEKT
Hocyabl U 000PYAOBaHUS
TUIS YUEHUYECKUX
onbITOB ((pu3mka, Xumus,
OuosorHs),  KOMIIJIEKT
XUMHUYECKUX PEAKTHBOB

7




1. MeTtanibl.

XapaKTepI/ICTI/IKa MCTAJIJIOB TI'JIaBHBIX HOI[I‘pyrIH Hn nx
COEIMHEHMI.

OOmast ~ xapakTepucCTHKa  METAUIOB  TJIaBHBIX
noarpynn |-l rpynn B cBsi3u ¢ uX MOJ0KEHUEM B
MIEPUOJIUYECKON CHUCTEME XHMMUYECKUX 3JIEMEHTOB
J.W1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10.

XapakTepHble  XMMUYECKHE CBOWCTBA  IPOCTHIX
BEIIECTB U COCIMHEHU METAJIOB-ILIEJIOYHBIX,
HIEJI0YHO3EMEIIbHBIX

JleMoHCTpalMoHHOE
00opynoBaHue

11.

XapaKTepI/ICTI/IKa MEPEXOAHBIX DJICMEHTOB—MC/IH |
Kene3a, aOMUHHS 10 WX  TOJIOKEHUIO B
HepHOHquCKOﬁ CHUCTEME XHUMHUYCCKUX DIICMCHTOB|
JI.W1. MenzeneeBa 1 0COOEHHOCTSIM CTPOEHUS MX
aTOMOB.

12.

Meramisl B mpupoje: pyabl YEPHBIX, LBETHBIX,
JPAroeHHbIX METaJIJIOB. XapakrepHsle
MeTajlinyeckue, pU3ndeckrue 1 XMMUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOEHUE METAIIJIOB.

13.

IloHsATHE aKTHMBHBIX U MACCUBHEBIX MeTauioB. [lonan3a
41 BpC€a METAIJIOB IJId YC€JIIOBCKA.

14.

DIEKTPOXUMHUYECKUN DS HANPSHKEHUH METalIOB.
Koppo3us  MeramioB.  MexaHusMm  KOppoO3uu
MetaioB. Kitaccudukanus Koppo3un METaIOB.

CriocoOsl 3amuThl OT KOPPO3UU. AHTUKOPPO3UIHBIC
nokpeiTusi. CIuiaBbl.

KoMIuiekT KOJUIEeKIu U3
CITHCKa

15.

Peakuuu OBP ¢ ywactuem wmeTamwioB W HX
coenuaeHuil. llemouku mnpeBpamieHuii (Mo oOpasimy
orm).

JleMoHCcTpanmoHHoe
00opynoBaHue

16.

IIpakTuyeckas padoralNe2 «KauecTBeHHBIE

PE€aAKIIMK Ha HOHBI METAJIJIOB)

[udposas
71a00paTOPHUSITIO

XUMUH(0a30BbIT
YPOBEHb), KOMILJICKT
NOCYIbI U 000PYIOBaHUS
VTS YYCHUYECKHIX
OmBITOB ((hU3MKa, XUMUS,
Onosorusi),  KOMILJICKT
XUMHUYECKUX PEAKTHBOB

V. Hemerainl
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17.

Hemerannsl B npupoge. Mcnonp30Banue NpupoaHbIX
PECYpPCOB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIOB.

19.

CTpOGHI/IH MOJICKYJI HEMCTAJIJIOB.

20.

®du3nyecKue CBOMCTBa HEMETAJLIOB.

21.

CoctaB M  CBOWCTBa  NPOCTBIX
HEMETAJUIOB.

BCIICCTB -

22.

Psan QJICKTPOOTPUHIATCIBHOCTH HEMECTAJIJIOB.




23. | XuMHUYECKHE CBOMCTBA HEMETAJIOB. [udposas maboparopust
no xumun  (6a30BbBIH
YPOBEHB), KOMIUIEKT
HOCyabl U 000PYAOBaHUS
ULt YYCHUYECKHX
OTIBITOB ((pH3HKa, XUMUS,
OMOJIOTHSI), KOMIIEKT
XHUMHUYECKUX PEAKTHBOB
24. | Ilpakthueckas IIKaja  AJIEKTPOOTPHLATEIHLHOCTH
aTOMOB.
25. | Hemeramnbl—okucnurenu U BOCCTAaHOBHUTEIIH.
BsanmMopelicTBiE ¢ IPOCTHIMH U CJIOKHBIMHU
BEIIECTBAM.
26. | OOmasi XapakTepUCTUKA HEMETAJUIOB  IJIABHBIX
noarpynn |V-VII rpynn B cBs3u ¢ UX Moi0KEHUEM
B TIEPHOJIMYECKON CHCTEME XUMHUYECKUX DIIEMEHTOB
JI.V1.MenneneeBa 1 0COOEHHOCTSIMU CTPOCHMSI X
aTOMOB.
27. | XapakTepHble XHMHUYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB W COCAMHEHUH HEMETAJIOB - TaJOTCHOB,
Kuciopona, cepsl, as3orta, docdopa,
yriepona,
KpPEMHHUSI.
28. | Pemenne 3amaHuWii Ha COCTaBJIICHUE ypaBHCHHU
XUMUYECKUX PEaKIUM.
29. | IlpakTuueckasi  pa6oraNe3«DKCIEPUMEHTAITHLHBIC [Mudposas mabopatopust
3aJ1a4 10 PacMo3HABAHUIO U MOJIYYECHHUIO BEIIECTBY no xumuu  (6a30BbII
YPOBEHB), KOMILJICKT
MOCYIbI U 000PYAOBaAHUS
TUIs Y4EHUYECKUX
OmBITOB ((pU3nKa, XUMUS,
OnoJIoTHsI),  KOMILJIEKT
XHUMHYECKU XpEaKTHBOB
V. Xumusi 4 310pOBbe
30. | CoctaB m cpelncTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TUTHEHBI, POJIb XUMHUYECKUX 3HAHUU B
IrPaMOTHOM BBIOOPE ATHX CPEJCTB; MOJIE3HBIE COBETHI
10 YXOJY 3a MOJIOCTBIO pTa.
31. | OcHOBHBIE COCTABJISIONINE 3I0POBOIO 00pasa
xu3HU. [lpaBuna mopnepskanus 340poBOro obpasa)
KU3HU. Ponp XUMUYECKHMX 3HAHHM TpH aHAIN3E
B3aMMO/ICHCTBUS OPraHM3Ma C BHEIIHEH cpeoil.
V1. Xumus v 3K0J10rus
32. | OcHOBHBIE BU/IbI 3aTpsI3HEHUH aTMOC(Ephl U UX
UCTOYHUKH.
33. | Boma. Boma B Macmrabax mmaHersl. OduHcTKa
[IuTeeBOM BOJBIL.
34. | IlapaukoBbIii  3ddekT, TrIodaNbHOE TMOTEIUICHHE KOMIIIEKT KOJUIEKIHH U3

KJIMMaTa ¥ UX BO3MOJKHBIE TocnecTBUA. O30HOBBIN
CJIOH M ero 3HaYeHMeE IS )KU3HU Ha 3emJie. 3ammra

ATmochepst oT 3arpsI3HEHNUS. Hedts 7|
HedTenpoaykTel. HedTe kak TommmBo. 3arpsizHeHHs
MHUPOBBIX BOJIOEMOB.
JIuyHasi OTBETCTBEHHOCTh KaXKIOTO YeNOBEKa 3a)

CITMCKa




0€30IaCHYI0 OKPYKAIOIIYIO CPeLy.

VIl IlepeyeHb pekoMeHyeMbIX HCTOYHHKOB

ok

Apckuit FO.M., Janunsu B.U. uap. «Okonorudeckue mpoOIeMbl: YTO MPOUCKXOTUT, KTO
BHHOBAT M YTO JIeJaThy»: yuebHoe nocooue. M., MHIITY, 1997.
BaiikoBa B.M. Xumus nocie ypokoB. B momonrs mkone. —M.: [Ipocsemenune, 2011

brikanoBa T.A., beikanoB A.C. 3agaun o XUMHUH C SKOJOTUYECKUM COJICPKAHUEM.—
Boponex, 1997.

Tomeadensn M.I'. BaeknaccHas pabota o xumuu. —M.: [Ipocsemnienne, 2012.

I'neboBa B.J[. Opranuzanusi ¥ NpPOBEACHHE HSKOJOTMUYECKOTO MPAKTUKyMa CO
HIKOJIbHUKaMu:MeToanueckuepekomennanuu/B. [1.I'nebosa, H.B.Ilo3nHskoBa. —
Vineguosck: YUIIKITPO, 2007
I'peuymauxoBaT.}O.IIporpammaBueypouHoiinesTensHocTH«broCchepa. Dxonorus.
3nopoBbey». [Tekcr]: Meronumyeckue pexomenmanuu /T.}O. I'peuymnukona, E.B.
CmupuHa. — YibsHoBck: PI'BOY BO «Yal'TlY nm. . H. YassuoBay, 2017.
I'peuymiankoBaT.;O.IIporpaMMa BHEYpOUHOU JEATENBHOCTH «DKOJIOI0O-KpPACBEAUECKHE
kBecTb». [ TekcT]: Metonnueckue pekomengauuu/T.1O. I'peuyminukosa, E.B. Cnupuna.
—Y IbSIHOBCK: ®dI'bOYBO «Yrl'rry HM. N.H.YnpsHOBaY, 2017.
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