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|. IMosicHUTeIbLHAS 3aIUCKA

[Iporpamma «Xumimaboparopusi» AETATU3UPYET COACPKAHWE Kypca BHEYPOUYHOU
JESTEeNbHOCTH, 1aeT MOJPOOHOE paclpe/leIeHue YacoB M MOCIEe10BATEIbHOCTh U3YUEHHS TEM U
pasznenos.

JlanHas nporpaMMa NnpeaHasHadeHa Uil ydJamuxces 8- 9 kinaccoB, MO3BOJISAET PacIIUPUTh
U YIIyOWTh y YYalIUXCsl MPAKTHUYECKOE MPUMEHEHHUE IMOJYYCHHBIX TEOPETHUECKUX 3HAHHMN 10
XMMHH.

ABTOpCcKasi mporpamMma paccuutaHa Ha 34 y4yeOHbix yaca (1 wac B Hemeno),
OpPHEHTUPOBaHA Ha YIiayOJleHMe M pacUIMpeHHe 3HAHWM, Ha pa3BUTHE JI0O003HATEIBHOCTH U
UHTepeca K XMMHUHU, Ha COBEPIICHCTBOBAaHUE YMEHUH ydallUXcsl 00paIlaThCsl ¢ BEIECTBAMH.

JlaHHBIA ~ KypC BHEYPOUHOM  JEATEIBHOCTHM MPEAYCMATPUBAECT  SKOJOTMYECKYIO
HaIpaBJICHHOCTh XMMHMYECKOIO OOpa3oBaHUs, NPEAYCMAaTPUBACT O3HAKOMIIEHHE Yydallluxcs ¢
XUMAYECKHUMHU aCIEeKTaMHU COBPEMEHHOH 3KOJOTMHM M SKOJIOTMYECKUX TMpodieM (TiaobanbHoe
MOTEIUICHUE KJIMMATa, O30HOBBIC JBIPBI, KUCIOTHBIE JOXKIH, 3arpsi3HEHUE OKPYKAIOLEH Cpelbl,
HCTOLLEHUE PUPOIHBIX PECYPCOB).

[leHHOCTH HpOrpaMMbl 3aKIIOYACTCs B TOM, 4YTO Yy4YalllMecs C IIOMOLIbK KEHc —
TEXHOJIOTUH MOJy4YaT BO3MOXHOCTh IIOCMOTPETh Ha pa3jIU4HbIe MPOOJIEMBbI C MO3ULUH YUYEHBIX,
OLIYTUTh BECh CIIEKTP TPeOOBAHUI K HAYYHOMY MCCIIEJOBAHUIO.

AKTyaJlbHOCTh TIPOrpaMMbl B TOM, 4YTO OHA CO3[aeT YCJIOBUS ISl COLIMAJIBHOIO,
KyJIBTYpHOIO ¥ TNPO(ECCHOHAIBHOIO CaMOONIPEAEICHHs, TBOPUYECKOM camopeaan3aluu
JUYHOCTH peOEHKa, (OPMUPOBAHUS XUMHUYECKOM TIPaMOTHOCTH. 3HAHUS U yMEHUS,
HEOOXOAMMBIE Ul OpraHu3allMd MCCIIEOBATENIbCKON JEATeNbHOCTH, B OYIyIIeM CTaHyT
OCHOBOIl Il OpraHM3ali HAay4YHO-HCCIIEAO0BATEIbCKON NEATENbHOCTH B By3aX, KOJUIEIKax,
TEXHUKYMax U T.[.

Bce WHHOBaLMOHHBIE TIENAarOrM4YECKHE TEXHOJIOTMH HW3HA4YaJbHO CTPOSATCA HaA
KOMIIETEHTHOCTHOM TIOJXOJ€ U HAaleleHbl B pe3ynbrare oOydeHHs Ha Oyayllyro
Ipo(ECCUOHATIBHYIO JIEATENbHOCTh. JlaHHOE yTBEpXKIEHHE U OIpelessieT aKTyalbHOCTb
npumenenus «Keiic — Merona» B mpakTuke oOpa3oBaHus. Kelc — TEXHOIOTMU MPEACTABISAIOT
coboii rpynny o0Opa30BaTENbHBIX TEXHOJIOIUN, METOJIOB U MPUEMOB 0Oy4EHUs, OCHOBAaHHBIX Ha
pelIeHNH KOHKPETHBIX MpoOieM, 3ajad, MO3BOJIAIOT B3aUMOJEHCTBOBATh BCEM 0O0YYarOIIUMCS,
BKJIIOYAs IIpenoaBaTes.

[Ipu pa3paboTke mporpaMMbl aklIEHT JeJalics Ha BOIPOCHI, KOTOpbIe B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJIBI PACCMAaTPHUBAIOTCS HEAOCTAaTOYHO IIOJIHO WJIM HE pacCMaTpPUBAIOTCS
COBCEM. 3a/laul U yHpaKHEHUS MoJ00paHbl TaK, YTO 3aHSTHUS 1O UX OCMBICICHHUIO U PEIIECHHI0
MPOXOAAT OO0 MapaylIebHO ¢ U3y4aeMbIM Ha YpPOKax MaTepHajoM, JM00 Kak MOBTOPEHHUE yxkKe
MOJTYYECHHBIX 3HAHUM.

[IpakTnyeckas 3HAYUMOCTb NPOTPaMMBbl 3aKIIOYAETCSI B TOM, UYTO C IOMOILIBIO KeHc-
TEXHOJIOTUU YJAeTCsl aKTUBU3UPOBATh pa3MYHbIE (PAKTOPbI: TEOPETHUUECKHUE 3HAHUS 110 TOMY
WIM MHOMY KypCy, NPaKTHUECKUH OMBIT 00ydyaeMbIX, MX CIIOCOOHOCTb BBICKA3bIBaThb CBOMU
MBICIIH, WJIeW, MPEIJIOKEHUS, YMEHHE BBICHYIIAaTh aJbTEPHATUBHYIO TOUYKY 3pEHMs, U
apryMEHTHPOBAHO BBICKAa3aTh CBOIO.

C momompi0 23TOro MeroAa OOydawliue IMOoJdy4aT BO3MOXKHOCTh TMPOSIBUTH U
YCOBEPULICHCTBOBATh AHAJIMTHUECKUE M OIICHOYHBbIE HAaBBIKM, HAYYHUTHCS paboOTaTh B KOMAaHJE,
MIPUMEHSTh Ha IPAKTHKE TEOPETUUECKUI MaTepHuall.

HoBu3Ha naHHOW NporpaMMbl 3aKJIIOYAeTCsi B BO3MOXHOCTU H3Y4YEHMs Yy4alllUMUCS
HOBBIX TE€M, HE pacCMaTpUBAaEMbIX MPOrpaMMOil mpeamera, ¢ TOMOUIbI MPOOJIEMHO-
CUTYaTHBHOTO OOYYEHHUS C HCIHOJb30BAHHEM KEHCOB. DTO TMO3BOJSIET CTPOUTH OOydYeHHe
ydamuxcs8-9 Ki1accoB € Y4eTOM MaKCHUMAaJbHOTO NpUOIMKEHUs TMpeAMeTa XUMHUU K
IIPAKTUYECKON CTOPOHE XKU3HHU.

Onucanue MaTepuaaIbHO-TEXHUYECKOH 0a3bl HeHTpa «Touka pocray,
HCII0JIb3yEeMOro VISl peajin3aluu 00pa3oBaTeIbHbIX IPOrPaMM B paMKax

npenoagaBaHusl XuMHuMn:



— Ilndposasa (komnbrorepHas) gadoparopus (IIJI), nporpammHo-anmapaTHbIN
KOMIUJIEKC, JaTYUKOBas CHUCTEMa — KOMIUIEKT Y4eOHOro oO0OpyaoBaHuS,
BKJIFOYAIONTUN  M3MEPUTENbHBIA  OJOK, WHTeppelHc KOTOpPOro  MO3BOJISET
ofOecrieunBaTh CBSI3b C NEPCOHAIBHBIM KOMIBIOTEPOM, M Ha0Op JaTYMKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3INMUHbIX (PU3UUECKUX BEIUYHH.

— JlaT4uK TeMmeparypbl IUIATHHOBBI — TMPOCTOM M HAAEXKHBIM JaT4uK,
IpeIHAa3HAYeH JJIs U3MEPEHUs TEMIEpaTypbl B BOJHBIX PAacTBOPAaxX M B ra30BBIX
cpenax. Mmeer paznuunblii guana3on wu3mepenuit or — 40 mo +180 °C.
TexHnueckue XapakTepUCTUKU AAaTUYMKA yKa3aHbl B MHCTPYKLMU 110 IKCIUTyaTalluH.

— JlaTyuk TemmepaTrypbl TePMONAPHBbI [NpeAHA3HAuYe€H JUII  U3MEpPEHMs
temriepatyp 10 900 C. Hcmonws3yeTcs mpH BBIMOJHEHUU PabOT, CBA3AHHBIX C
U3MEpPEHUEM TEMIIEpATyp IJIaMEHH, TUIABJICHUS U Pa3I0KEHUS BEIIECTB.

— Jlatuuk -pH npennasHaueH [uisi u3MepeHHs BojaopoaHoro mnokasarens (pH)
BOJ/IHBIX PACTBOPOB B PA3JIMYHBIX UCCIIETOBAHUIX 00BEKTOB OKPYKAIOIIEH CPEeIbl.

I[aT‘{I/IK JICKTPONPOBOJIHOCTH npeaHa3Ha4dcH JUIA HU3MCPCHUSA YILCJII)HOI;'I
QJICKTPOIIPOBOJAHOCTHU )KI/II[KOCTCI‘/'I, B TOM YHMCJIC U BOAHBLIX paCTBOPOB BCHICCTB.

Heab Kypca: pacuiupeHue u yriryojieHue 3HaHUU 10 MpeIMETY, CO3JaHUEe BOCIUTHIBAIOIIEH
cpelbl, 00ecTeYnBaIOIei aKTUBU3AIMIO HHTEIJICKTYadIbHBIX HHTEPECOB YUAILIUXCS B CBOOOIHOE
BpEMsl, Pa3BUTUE 3J0POBOM, TBOPYECKH PACTYLIECH JIMYHOCTH, MOATOTOBICHHON K

KU3BHCACATCIIBHOCTH B HOBBIX YCJIOBUSX, crmocoOHO# Ha CONHUAJIbHO 3HAYUMYIO IMMPAKTUYCCKYHO
ACATCIIBHOCTD, p€ajin3aluio I[06pOBOJII)IICCKI/IX WHUIUMATHUB.

3agaum Kypca:
1. dopmupoBaHHe MO3UTUBHON CAMOOIIEHKH, CAMOYBAKEHUSI.
2. ®opMupoBaHNE KOMMYHHKAaTHUBHOM KOMIIETEHTHOCTH B COTPY/IHUUYECTBE:
— yYMEHUE BECTH JHAaJIOT, KOOPANHUPOBATH CBOU JICHCTBHS C ICHCTBUSIMH TAPTHEPOB TIO
COBMECTHOMH J1eSITeNIbHOCTH;
— CMOCOOHOCTH JJOOPO’KENATENBHO U YyTKO OTHOCUTBCS K JIFOJISIM, CONIEPEKUBATD;
— (hopMUpPOBaHME COLIMATIBHO aJIEKBATHBIX CIIOCOOOB MOBEICHMS.
3. ®opmupoBaHUE CIOCOOHOCTH K OPTaHU3aINH JACSITEIBHOCTH U YIIPABICHUIO €IO:
— BOCIIMTaHHE [IEJICYCTPEMIICHHOCTH M HACTOWYHNBOCTH;
— (opMHUpPOBaHNE HABBIKOB OPraHMU3aLUU paboyuero MpoCTPaHCTBA U PallMOHATIBLHOTO
WCTIOJIB30BaHUS pab04Yero BpeMeHH;
— (OpMHUPOBAHHE YMEHUS CAMOCTOSTEIIHHO U COBMECTHO IIAHUPOBATH JACATEIBHOCTD U
COTPYIHUYECTBO; — (OPMHPOBAHUE YMEHHSI CAMOCTOSITEIIHHO U COBMECTHO MTPUHUMATD
peleHus.
4. ®opMHUpOBaHUE YMEHUS pEIIaTh TBOPUYESCKHE 3a/1a9H.
5. ®opmupoBaHmue yMeHus1 paboTaTh ¢ nHpopManuei (coop, cucteMaTH3alys, XpaHeHue,
WCITOJIb30BAaHNUE).



Il. Ilnanupyemble pe3yJibTaThl OCBOCHHS CO/IeP:KaHUS Kypca

JINYHOCTHBIMHM pe3yJIbTATAMHU SIBIISIOTCS:
- 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe: YyBCTBO TOPAOCTHU 32 POCCUICKYIO HAYKY, OTHOILIEHUE
K TPYAY, LIeJIeYyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpy0osoli cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AalibHEHIIIeH 00pa3oBaTeIbHON
TPaeKTOpUH;
- 8 No3HaeamenbHOU cghepe: MOTUBALIUA YYEHUS, YMEHHUE YIPABIATH CBOCH MO3HaBaTEIbHON
JeSITeIbHOCTH.

IIpeaMeTHbIMU pe3yJIbTATAMH OCBOCHHUS IIPOTPAMMBI SIBIISTFOTCS:
- 8 NO3HABAMeENbHOU cepe:
OIMCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSATEIBHO MTPOBEACHHBIC XUMHUECKUE IKCTICPUMEHTHI,
KJIACCU(UITUPOBATH N3YUYECHHBIC OOBEKTHI U SIBIICHUS;
JlaBaTh OMPE/ICIICHUS N3YICHHBIX TTOHSTHIA;
OIMCHIBATH M PA3INYaTh U3YUYCHHBIC BEIIECTBA, IPUMEHSIEMbIC B TTIOBCETHEBHOM KH3HH;
CTPYKTYpUPOBATh H3y4YCHHBIH MaTepHall K XUMHUYCCKYIO0 HHPOPMALIUIO, IIOJIYUCHHYIO U3 APYTHX
HUCTOYHHUKOB;
JIeJIaTh BBIBOJBI M YMO3AKITIOUCHHS U3 HAOJIOICHMIA,
0e301macHO 00pamaThCs BEMECTBAMH.
- 6 mpy0osol cghepe:
IUTAHUPOBATh U OCYIIECTBIISATh CAaMOCTOSTEIIbHYIO pabOTy MO MOBTOPEHHIO U OCBOCHHUIO
TEOPETUYECKOMN YacTH,
TUTAHUPOBATH U TIPOBOJIUTH XUMUYCCKUH SKCIICPUMEHT; HCITOJIB30BATh BEIIECTBA B COOTBETCTBUU
C UX MPEIHA3HAYCHUEM U CBOWCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOUL chepe:
aHaM3UPOBATh u OLICHWBATh  TOCIICACTBHUS JJISI  OKPYXKAIOLICH CPeIIbI
OBITOBOM U
MIPOU3BOJICTBEHHON  JIEATEIBHOCTH YeTIOBEKa.
- 8 cihepe bezonacHoCmu HCU3HEOeAMeNbHOCU.!
OKa3bIBaTh MEPBYIO MOMOIIb MTPU OTPABIEHUSAX, 0KOTAaX U IPYTHX TPaBMax, CBI3aHHBIX C
BEIIIECTBAMH H JIA0OPATOPHBIM 000PYIOBAHUEM.

MeTtanpeaMeTHbIMH pe3yJbTaTAMU SBISIOTCS:
- YMEHHE ONpeeNsTh CPECTBA, [T HEPUPOBATH WU, HEOOXOAMMBIE JIJISl UX peaTu3allii;
- BIIQJICHHE YHUBEPCATbHBIMU €CTECTBEHHO-HAYUYHBIMHU CHOCOOAMHU NIEATETbHOCTU: U3MEpPEHHE,
HaOIoIeHNe, SKCTIEPUMEHT, YUeOHOEe UCCIIeIOBAHHUE;
- YMeHI/Ie OHpG}IGHfITL e 1 3aga4du ACATCIIbHOCTH, BI)I6I/IpaTI> CpC}ICTBa peaHI/ISaHI/H/I eian n
MIPUMEHSITh UX Ha MPAKTHKE;
- UCIIOJIB30BATh paSJ'II/ILIHI)IG NUCTOYHUKU IJIA HOJ'Iy‘-ICHI/ISI XI/IMI/I‘ICCKOI\/JI I/IH(l)OpMaHI/II/I.

OcBoeHue MPorpaMMbl BHEYPOUHOU JEATEIbHOCTH 00YYarOIIUMUCS TO3BOJIUT OTYYUTh
CIIeTYOIINE Pe3yIbTaThI:

B cepepe pazeumun nuunocmupix ynugepcanbHplx yueOHbIX 0eliCnull 8 pAMKAX:
Koenumuenoco komnonenma 6yoym cgpopmuposanul.

- JKOJIOTHYECKOEe CO3HAHWE, MPU3HAHUE BBICOKOHW IEHHOCTH JKU3HH BO BCEX €€ IMPOSBICHUSAX;
MIPaBIJI TTOBEICHUS B UPE3BBIUANHBIX CHTYAIIHSIX;

- OCHOBBI COIIMATEHO-KPUTUYECKOTO MBIIIIJICHHUS, OPUEHTAIMSI B OCOOCHHOCTSIX COIMAbHBIX
OTHOIIIEHUI U B3aUMOJICCTBHIA.

Heamenvnocmuozo komnonenma 6yoym cqhopmuposarvl.

- YMEHHUE BECTH JHMAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHUN U B3AUMHOTO YBAXKEHUS U



IIPUHATUS;

- YCTOMYMBBIM MO3HABATENbHBI MHTEPEC M CTAHOBJIECHHE CMbICI000pa3yromeil GpyHKIn
IIO3HABATEIBHOIO MOTHUBA;

- TOTOBHOCTb BBIOOpa MPOGMIEHOTO 00pa30BaHUsL.

L]ennocmmnozo u SMOYUOHATLHO2O KOMNOHEHMO8 OyO0em cihopmuposana:

- MOTPEOHOCTh B CAMOBBIPA)KEHUU U CAMOpPEaIN3allui, COLIUAIbHOM ITPU3HAHUU.
OOyuaronuiics NOIYyYUT BO3MOKHOCTD U1 (POPMUPOBAHMSL:

- TOTOBHOCTH K caMOOOPAa30BaHUIO U CaMOBOCIIUTAHHIO;

- BBIPQ)KEHHOW YCTONYMBOM y4eOHO-TI03HABAaTEIbHOW MOTUBAIMM M MHTEPECA K YUEHHUIO.

B cghepe pazeumus pecynamugnvix yHUGepCaIbHbIX yUeOHbIX OeliCH Ul 00yuarouuiica
Hayuumca:

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JIOCTMXKEHHUS 1€ Ha OCHOBE y4eTa BbIACIIEHHBIX
YUUTEJIeM OPUEHTUPOB JICHCTBHSI B HOBOM Y4eOHOM MaTepHae;

- I[eJIeNoJIaraHuio, BKIF0Yas MOCTAaHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPaKTHYECKON 3aauu
B [103HABATEJIbHYIO;

- IJTAHUPOBATH ITYTH JOCTUKECHUS LIEJIEH.

Lonyuums 603MOHCHOCMb HAYUUMBCSL:

- MIPU TUIAHUPOBAHUU JOCTHKEHHUS 1LI€JIeH CaMOCTOSATENbHO U a/IEKBAaTHO YYUTHIBATH YCIOBHS U
CpEelICTBa UX JOCTHKECHHS;

- CaMOCTOSITEIbHO CTABUTh HOBBIE YUEOHBIC IIENTU U 3a/1a4H.

B cepepe pazeumus noznasamenvHvix yHUGEPCATbHBIX YUEOHBIX OeliCMEUIL 00YHAIOUUTICA
Hayuwumcs:

- IPOBOIUTH HAOIIOICHUS U SKCIIEPUMEHT IOJ] PYKOBOJICTBOM YUHTEIIS;

- OCHOBaM peaju3aliy MPOEKTHO-UCCIIEI0BATENbCKON AEITEIbHOCTH;

- OCYIIECTBIISATH PACITUPECHHBIN MMOMCK WH(OPMAITUU C HCIIOJIb30BAHUEM PECYPCOB OMOINOTEK U
WHTEpHETA.

Tlonyuum 603MOIACHOCHb HAYYUMBCA:

- CaMOCTOSITEIHbHO IPOBOJAUTH UCCIIEIOBAHUS Ha OCHOBE MPUMEHEHHS METOI0B HAOIIOICHUS U
AKCHEPHUMEHTA;

- CTaBUTh MPOOIEMY, apTyMEHTHPOBATH €€ aKTyallbHOCTh;

- OPraHU30BaTh UCCIIEIOBAHKE C LIEJIbIO IIPOBEPKU TMIIOTE3bI;

- BBIJIBUTATh TUITOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX IPOLECCOB;

- IeJIaTh YMO3AKJIFOYEHUS U BBIBOJIbI HA OCHOBE ApryMEHTALINH.

B cpepe pazeumus KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUEOHBIX OCUCMEUIL 00YUaAlOUWUIICA
Hayuumca:

- AJIEKBaTHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA I PELICHUs PA3IUYHBIX KOMMYHUKATHUBHBIX
3a7a4; BJIAJETh YCTHON U MHUCbMEHHOW PEYbIO;

- aJICKBaTHO HCIIOJIb30BATh PEYb IS INIAHUPOBAHUS U PETYISALMU CBOEH JESITENBHOCTH;

- OPTaHU30BBIBATH U IJIAHUPOBATH YIEOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMH;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAaHUE;

- MHTETrPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOIEHCTBHUE CO
CBEPCTHUKAMU U B3POCIIBIMH.

Tonyuums 803MOHCHOCIb HAYUUMBCAL:

- OKa3bIBaTh MOJJEPKKY U COACHUCTBUE TEM, OT KOI'O 3aBUCUT JOCTHUKEHHUE LIEJIM B COBMECTHOMN
JIeSITeITEHOCTH,

- Opath Ha ce0s1 MHUIIMATUBY B OPTaHU3AI[MH COBMECTHOTO JICHCTBUSI.

111 ®opmbI ¥ BUABI y4eOHOIi 1eATeTbHOCTH

B mnmponecce 3aHATHH BCAYIIUMHA MCTOAAMHU U IIPUCMAMHU OpraHU3aluN ACATCIIbHOCTU YHAIlIUXCA



SIBJISIFOTCSL:

— METO/I CITyXOBOT'O BOCIIPHSTHSI U CIIOBECHOU Tiepeaun HH(OpMaInu;

MpUEMBI: paccKas, JIeKLUs, AUCKyccus, Oecelia, BHICTYIICHHE,

— METOJI CTUMYJIUPOBAHMS 1 MOTUBAIUY;

MIPUEMBI: CO3JaHUE CUTYALMH yCIIeXa, IOOUIPEHHE, BHIIOIHEHUE TBOPUECKUX 3aJaHUl, CO3JaHIE
MPOOJIEMHON CUTYyalluu, TPOTHO3UPOBAHUE OYAYIIEH NesITeIbHOCTH, KOPPEKTHOE TPEIbSIBICHUC
TpeOOBaHUM, 3aMHTEPECOBAHHOCTH Pe3yJIbTaTaMu paboOThI;

— METOJI Iepeiadyu HHPOPMAIIHH C TIOMOIIBIO MPAKTUIECKON JeITeTbHOCTH;

IIPUEMBI: COCTABJIECHUE IUIAHA, TE3UCOB BBICTYIUICHUM, PEIAKTUPOBAHUE, OLICHUBAHHE
BBICTYIUICHHUM, COCTABJICHUE CXEM U TaOJIUIL;

— METOJ KOHTPOJIS;

MIPUEMBbI: aHAJIU3 BBICTYIUJICHUH, HAOIIO/ICHHS, CAMOOLICHKA, OLIEHKA TI'PYIIIIb, TECTHI,
BBICTYIUICHHSI Ha 3aHATHAX, 3aIUTa IPOEKTA.

@opmMbl OpraHu3anuu 00y4eHus:

— IPYIIIOBBIE;
— UHJIMBUAYyaJIbHBIC;

— (ppoHTATIBHBIE.

IV ®opMbI KOHTPOJIA pe3yJIbTATOB OCBOCHMS IPOTPAMMBI

DopMBbI KOHTPOJISL:

® TEKYIIUI KOHTPOJb (OI[EHKa aKTUBHOCTH MPH 00CYKACHNUHU MPOOIEMHBIX BOIIPOCOB,
Pe3yJIbTaTOB BBIIOJIHEHUS JOMAIIHUX 3aJaHuil);

® TEMAaTHYECKUU KOHTPOJIb (OI[EHKA PE3YJIbTATOB TEMATUYECKOTO TECTUPOBAHUS);
® HTOTOBBII KOHTPOJIb (OLIEHKA PE3YyIbTATOB BRINOJIHEHUS Pa3nuyHbIX BapruanToB KIIMoB)

V Conep:xaHusi Kypca BHEYPOUHOM 1eATEIbHOCTH

BEIIECTBA (3 uaca)

HemHoro u3 ucropuun xumun. XvMHusi Buepa, CEroHs, 3aBTpa.
BemectBo, (huznyeckue cBOMCTBA BEILIECTB.

OTnuure YUCTHIX BenecTB OT cMeceit. CriocoObl pa3iesieHus cMecei.
IIpakTnuyeckas padora Ne 1 «CriocoOsblI paziesnieHus: cMeceit».



XUMUYECKHUE PEAKIIUMU (4 uaca)

[Mpuznaku xumuyeckux peakuuil. Kraccudukanms XMMHUYECKMX peakiui Mo pa3iIuyHbIM
MpU3HAKAM. DJIEKTPOJIUTHYECKAss IHUCCOLUALUs. DJIEKTPOJUThl W HEIJIEKTPOJUTHI. Peakiuun
HOHHOTO  oOMeHa.  OKHCIUTENIbHO-BOCCTAHOBHUTENbHBIE  peakuuu.  OKuciaurenu U
BOCCTAHOBUTEIH.

JlaGoparopHass padora Ne 1 «Peakuus 3amenieHdsi MEAM >KEJIE30M B PacTBOPE MEIHOIO
Kylopoca, BOA0pOJia IMHKOM B PacTBOPE COJISIHOM KHUCIOTHI».

JlabopaTopHasi padora Ne 2 «Peakmus oOMeHa MeXIy KapOOHATOM KaJIbIMS U COJITHON
KHCIIOTOHM, XJIOPUAOM Oapus U CEpHOW KHCIOTON», «Peakius pa3ioxeHHs THIPOKCHUAA MEIU

(I)».

METAJLJIBI (9 yacoB)

XapakTepruCTUKa METAJJIOB IVIABHBIX ITOATPYIII U UX COCIUHEHUN

OOm1ast XapaKTepUCTUKA METAIIOB IaBHBIX noArpymm I-III rpymnm B ¢BS3M ¢ UX MOJIOKEHHEM B
MepPUOINYECKON cucTtemMe xumuueckux snementoB .M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XUMUUYECKHE CBOMCTBA IPOCTBIX BELIECTB U COCAMHEHUI METAJUIOB - IIEJIOYHbIX,
LIEJIOYHO3EMETIbHBIX.

XapakTepucTrKa NepexX0IHbIX JIEMEHTOB — ME/IH, JKEJ€3a, ATFOMUHHUS 110 UX MOJ0KEHHIO B
MIEPUONIECKON ccTeMe XuMHUecKuX deMeHToB J[.. MeHeneeBa 1 0COOCHHOCTSIM CTPOCHUS
UX aTOMOB.

Meramusl B npupoae: pyabl UYEPHBIX, ILBETHBIX, JAPArolEHHBIX METAUIOB. XapaKTEpHBIE
MeTaIn4Yeckre, (u3nvyeckrue M XUMUYECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHME METaJIOB.
[IoHsiTHE aKTUBHBIX U ITACCUBHBIX METAJLIOB. 110J1b3a ¥ Bpex METAUIOB JUUIS 4EJIOBEKA.
DNEKTPOXUMHUUECKUN psii HanpsbkeHUuM metauioB. Koppos3us meramioB. MexaHu3M KOppo3uu
metauioB.  Knmaccupukamust kopposun  MeTtayuioB.  CrocoObl  3alIMTBI  OT  KOPPO3HH.
AHTUKOppO3UiiHbIE MOKPBITHS. CIIaBBI.

Peakiiun OBP ¢ yuactuem meramioB u ux coeaumHeHuid. llemouku npeBpaienuii (mo oopasity
oro).

IMpakTuyeckas padora Ne 2 «KauecTBeHHBIC peaKIK HA HOHBI METAIIOB)

HEMETAJLJIbI (13 uacoB)

Hewmeramnsl B npupoae. Vcrons3oBaHne NpUPOAHBIX PECYPCOB.

CrpoeHne aromoB HemeTauioB. CTpoeHMsI MOJEKYJI HeMeTauioB. (Pu3nyeckue CBOMCTBa
HeMeTaisioB. CocTaB M CBOWCTBA MPOCTHIX BEIIECTB — HEMETAJIIOB.

Psn anexTpooTpuiaTenbHOCTH HEMETAIIIOB. XMMHUECKHUE CBONCTBA HEMETAIUIOB.

[IpakTrueckas mIKana dJIEKTPOOTPULATEIBHOCTH aTOMOB. HemeTraubl — OKHCIHTENU H
BOCCTAaHOBUTENH. B3aMoEICTBUE C TPOCTBIMU U CJIOKHBIMU BEIIECTBAM.

OOmiass xapakTepucTHKa HeMeTalsioB TiaBHeIX mnoarpynn I[V-VII rpynn B cBsi3u ¢ ux
MIOJIOKEHHEM B IIEPUOAMYECKON cHCTeMe XMMHUYeckux »siemMeHToB JI[.MI. Menzaeneesa u
O0COOEHHOCTSIMHU CTPOEHHUS UX aTOMOB.

XapakTepHble XMMHMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB W COCAWHEHUH HEMETAJUIOB -
rajloreHoB, KUCJIOpOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

Perenue 3aanuii Ha COCTaBICHUE YPABHEHUM XUMUYECKUX PEAKLIUM.

IIpakTnueckas padora Ne 3 «OkcneprMeHTalIbHbIE 33/1a4U 110 PACIO3HABAHUIO U MOJIYYEHHUIO
BELIECTBY

XUMUSA U 3]IOPOBBE (2 yaca)

COCTaB " CpellCTBa COBpeMeHHBIX 158 CTapI/IHHI)IX CpeI[CTB TUTUCHBI, pO.]'H) XUMHNYCCKUX 3HaHI/II71 B
IPaMOTHOM BBIOOpE ATHX CPEICTB; MOJE3HBIE COBETHI MO YXOAY 32 MOJIOCTHIO pTa.

OCHOBHBIE COCTABJISIFOIIME 3I0POBOTO o0Opa3a xu3Hu. [IpaBuia moamepskanus 310poBoro oopasza
XKU3HU. PoJIb XMMHUYECKMX 3HAHUN MpPU aHAIM3€ B3aUMOJCHCTBUSI OpraHuM3Ma C BHEIIHEH
Cpenomu.



XUMHUS U DKOJIOTI'US (4 yacoB)
OcHOBHBIE BUBI 3arps3HEHUI aTMOC(Epbl U UX MCTOYHHKH.
Bona. Bonma B macirra6ax mianeTsl. O4uCTKA MATHEBOM BOJIBL.
[TapHukoBslil 3¢dekT, rodanbHOE NOTEIUIEHHE KIMMaTa U UX BO3MOXKHBIE MOCIEICTBHSL.
O30HOBBIH CIIOH U €ro 3HaYCHUE I )KU3HU Ha 3emiie. 3almTa aTMoc(epsl OT 3arps3HEeHUsI.
Hedtb 1 HeGTenpoaykTel. HedTh Kak TommmBo. 3arpsi3HeHUsI MUPOBBIX BOJAOEMOB.

JInuHast OTBETCTBEHHOCTH KaXKJIOT'0 YeJIOBEKa 32 0€30MaCHYI0 OKPYKAIOUIYIO Cpey.

VI TemaTuueckoe njiaHupoBaHue

Hcnoab3oBanue
Kou- 000pyI0BaHUS LIEHTPA
Ne €CTeCTBEHHOHAYYHOW U
n/n Tewma saustust Bo TEeXHOJIOTH4ecKoii
JacoB .
HAIlpaBJIeHHOCTEii
«Touka pocra»
l. BemecrBa 3

1. | HemHoro w3 wucTOpyM XUMHH. XHUMHS BUepa, JIeMOHCTpaIMOHHOE
CEeroJiHs, 3aBTpa. obopynoBaHue

2. | BemectBo, ¢pusnueckue CBONCTBA BEIIECTB.

OTinure YUCTBIX BEIIECTB OT cMmeceii. CriocoObl
paszieseHUs CMeCeH.

3. | IlpakTuueckass  padora Ne 1 «CrocoOsr Ludpposas naboparopus 1Mo
paszeNeHus CMeceii». xumuH (6a30BbIH YPOBEHB),

KOMILIEKT TIOCY/IBI 1
o0opynoBaHus AJs
YUEHUYICCKUX OIBITOB
(pusuka, xumus,
OHMOJIOTHSI ), KOMIUIEKT
XUMUYCCKUX PCAKTHBOB
1. XuMHYeCKHE peakuu 4

4. | Ilpu3naku xuMudeckux peakunid. Knaccudukarms
XUMHYECKHUX PEAKIIHIA 10 Pa3TUIHBIM IPU3HAKAM.

DNEKTPOIUTHYECKAS UCCOIUAITHS.

5. | DAEKTPOIUTHI U HEIJEKTPOIUTHI. Peakiiny HoHHOTO JleMOHCTPaIMOHHOE
obmeHa. OKHCITUTETbHO-BOCCTAHOBHUTEIILHBIC 000pynoBaHue
peakuu. OKUCITUTETN U BOCCTAHOBUTEITH.

6. | JlaboparopHasi padora Ne 1 «Peakius 3amenieHus [udposas maboparopus o
MeOM JKeIe30M B PpacTBOPE MEIHOTO Kyropoca, xumuH (6a30BbIH yPOBEHB),
BOJIOPOJIa LIMHKOM B PACTBOPE COJITHOM KUCIIOTBI». KOMILIEKT IIOCY bl 1

o0opymoBaHus AJs
YUEHUYICCKUX OMBITOB
(puzuka, xumusl,
OHMOJIOTHS ), KOMIUIEKT
XUMUYCCKUX PCAKTHBOB
7. | JlaboparopHasi padora Ne 2 «Peakius oOMeHa [udposas mabopatopus o

MEXIy KapOOHATOM KaJbIUs U COJISTHOW KHUCIOTOH,
XJIOpUIOM Oapuisi M CepHOM KHUCIOTOW», «Peakuus
paznoxxenus ruapokcuaa meau (11)».

xumuH (0a30BBIA YPOBEHB),
KOMIUIEKT TTOCY/IbI 1
o0opymoBaHus AJst
YYEHHYECKHUX OIBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB




1. MeTtanibl.

XapakTepuCTUKAa METAIIOB IJIaBHBIX MOATPYII U UX
COETMHEHUN.

8.11

OO01mas XxapakTepruCcTHKa METaNIOB TJIaBHBIX
noarpymi |-l rpyrmi B ¢BsSI31 ¢ UX MOJI0KEHUEM B
MEPHOINIECKON CHCTEME XUMHUECKUX JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHUS HX
aTOMOB.

15.11

10.

XapaKTeprle XHMHYECKHE CBOMCTBA IMIPOCTHIX
BCILIECTB M COCAUHCHUM METAJIJIOB - MICJI0OYHBIX,
MCJIOYHO3CMECIIbHBIX

22.11

JleMoHCTpalmoHHOe
00opyI0BaHUE

11.

XapakTeprCcTHKA IEPEXOJHBIX AIEMEHTOB — MEJIH,
’KeJe3a, aTFOMUHUS 10 UX TIOJIOKEHHIO B
HEPHOIUYECCKOM CHCTEME XUMHYECKUX 3JIEMEHTOB
J.U. MenneneeBa u 0COOEHHOCTSIM CTPOCHHS UX
aTOMOB.

29.11

12.

Meramuisl B npupone: pyAbl YEPHBIX, LBETHBIX,
JParoleHHbIX METAJUIOB. XapakTepHble
METAJJINYECKHE, (PU3HMUECKUEe U XUMHUYECKHE
CBOMCTBA, BHYTPCHHEE CTPOCHUE METAJLIOB.

6.12

13.

IloHsTHE aKTUBHBIX M IAaCCUBHEBIX MeTalIOB. [1onb3a
" BpCI MCTAJJIOB JIs1 YCJIOBCKaA.

13.12

14.

DNEKTPOXUMHUUECKUN Psiji HAIPSHKEHUN METalIOB.
Kopposus Metainnos. MexaHusm KOppo3uu
metanioB. Kinaccudukanus Koppo3un METauIoB.
CriocoOblI 3aIMThI OT KOPPO3UU. AHTUKOPPO3UITHbIE
NOKpbITUSA. CIUIaBBI.

20.12

KoMIUIEKT KOJUIEKIIUHI U3
CIIACKa

15.

Peakiun OBP ¢ ywactmem MeTaluioB W HX
coequHeHuil. llemouku mpeBparenuit (o obpasiy
oro).

27.12

JeMoHCTpalMoOHHOE
00opyI0BaHuE

16.

IpakTuyeckas padora Ne 2 «KauecTBeHHBIE
peaky Ha MOHBI METAJLIIOBY

Hudporas maboparopus mo
XUMHH (0a30BBIA YPOBEHB),
KOMIUIEKT TTOCYIbl U
o0opymoBaHus AJs
YYEHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHYECKUX PEaKTHBOB

V. Hemerananl
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17.

Hewmeramnsl B mpupoe. Mcnonb3oBaHue MPUPOTHBIX
pecypcoB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIOB.

19.

CTpOGHI/ISI MOJICKYJI HCMCTAJIJIOB.

20.

dusznueckue cBOMCTBA HEMETAJLIOB.

21.

CoctaB ®  CBOMCTBA  IPOCTBIX
HEMETAJJIOB.

BEIIECTB  —

22.

Psan SJICKTPOOTPULATCIILHOCTU HEMCTAJIJIOB.

23.

XMMHNYECKHE CBOIICTBAa HEMETAILIIOB.

Ludposas nabopaTopusi o
xuMuH (0a30BbBIi yPOBEHD),
KOMIUIEKT TIOCYIbl U
0o0opyIoBaHUs ISt
YYEHUYECKUX OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMILIEKT




XUMHYCCKHX PCAKTUBOB

24.

[IpakTuyeckass 1IKajga  3JIEKTPOOTPUIATEIHHOCTH
aTOMOB.

25.

HemeTaminl — OKMCIUTEIN U BOCCTAHOBUTEIIH.
BSaHMOHCﬁCTBHe C ITPOCTBIMHU U CIIO)KHBIMU
BCIICCTBAM.

26.

OOmast  xapakTepuCTHKa HEMETaNIOB  IJIABHBIX
noarpynn IV-VII rpynn B CBA3M € UX IOJIOKEHUEM
B IIEPUOANYECKON CHCTEME XUMHUYECKHX DJIEMEHTOB
J.U. MenneneeBa U 0COOCHHOCTAMHU CTPOCHUS UX
aTOMOB.

27.

XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX
BEILIECTB M COCIUHEHHI HEMETa/NIOB - TaJOT€HOB,
KHCIIOpOJia, cephl, a3oTa, docdopa, yrieposa,
KPEMHHSL.

28.

Pemienne 3amaHuii Ha COCTaBJICHUE YpPaBHEHHI
XUMHUYECKUX PEaKIIUi.

29.

IIpakTnyeckas padora Ne 3 «OKcnepuMeHTaIbHbIC
3aJ1a4yM 110 PaClO3HABAHUIO U MOJIYYEHHIO BEIIECTB)»

udposas nadboparopus mo
xumuH (0a30BBIA YPOBEHB ),
KOMIUIEKT TTOCY/IbI 1
o0opynoBaHus AJs
YYEHHUYECKHUX OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHYECKHX PEaKTHBOB

V. Xumus u 310poBbe

30.

CoctaB M cpencTBa COBPEMEHHBIX M CTApUHHBIX
CPEICTB TUIMEHBI, POJb XUMHUYECKHX 3HAHUM B
I'PaMOTHOM BBIOOPE 3TUX CPEJICTB; MOJIE3HBIE COBETHI
10 YXOZY 3a IOJIOCTBIO PTa.

31.

OCHOBHBIE COCTABIIAIOIINE 3J0POBOTO 00pa3a
xwu3Hu. [IpaBuna mognep>kanus 310poBoro oopasa
KU3HU. POIb XUMHUECKUX 3HAHUM NIPU aHAJIA3E
B3aMMOJICVICTBHS OpraHU3Ma C BHELIHEN CPEOi.

V1. Xumus u 3xo010rus

32.

OcHOBHbIE BBl 3arpsi3HEHUN aTMocdepsl U HX
HCTOYHUKH.

33.

Boma. Boma B wMacmrabax mnaHetel.  OducTKa
NUTHEBOU BOJIBI.

34.

[TapHukoBbIli  3QdexT, rodanbHOe MOTENIeHNHe
KJIUMaTa U UX BO3MOKHBIE TocneacTBUA. O30HOBBIN
CIION M €ro 3HaueHue AJs JKU3HHU Ha 3emiie. 3alura
aTMoc(epsl OT 3arpsI3HEHMSL.

35.

Hedts u nedrenponykrel. Hedth xak Tommmso.
3arps3HEHUsI MUPOBBIX BOJIOEMOB.
JInyHast OTBETCTBEHHOCTH KaXKA0T0 YEJIOBEKA 3a

0€30MaCHYI0 OKPYKAIOIIYIO CPEIy.

KoMIUIEKT KOJUIEKIIUHI U3
CIIUCKA
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