MyHuuunajgbHoe 001eodpa3oBaTejibHOE YUpeKIeHne
«Kenesnoropckas cpeaHss o0meodpazoBateabHas MKoJaa Ne3»

PaccmoTpeno

MO yuuteneii eCTECTBEHHO-
00IIECTBOBETYECKOTO 1IUKIIA
ITpoToxom Ne 1

oT «30» aBrycra 2023r.
PykoBonurens MO
BacuibeBa 1. A.

CorsnacoBano

«30» aBrycra 2023 .
3am. qupekropa o YBP
M.B. lypHunkas

PaGouas nporpamma

MyHuumnanbHoe
obujeobpasosare
nbHOe
yupexzenue
"MenesHoropckasa
cpepHaAn
obueobpasosarte
NbHaA wkona Ne3"

BHEYPOUYHOU AeSTeJIbHOCTH «B XuMHuu BCé HHTEPEeCHO»
YPOBeHb: OCHOBHOe 00111ee oopa3oBanue (9 Kiaacc)

cpok peaau3anuu 1 roa

r. Kenesnoropck-Nnnmckuii
2023-2024 y4eonblii roa

Y4ures:
Kupnaenko T. B.



|. IHosicHUTEJbLHAA 3AMMCKA

IIporpamma «B XUMHUU BCE MHTEPECHO» AETAIU3UPYET COAEPKAHME Kypca BHEYPOUYHOU
NESITeIbHOCTH, AaeT MOJAPOOHOE paclpe/leIeHUEe YacoB M MOCIEI0BaTEIbHOCTh U3YYEHUS TEM U
paszenos.

JanHas nporpamma INpeiHa3sHadeHa Uil ydammxcs 9 kmacca, MO3BOJISIET PACIIMPUTDH U
YIIIyOUTh y yYaluxcs MPaKTUYeCKOe MPHUMEHEHHE MOJYYCHHBIX TEOPETHYECKMX 3HAHUH M0
XUMHH.

ABTOpCKas mporpamma paccuntana Ha 35 yueOHbIx yaca (1 uac B HeJIem0 ), O)pUeHTHPOBaHa
Ha yriayOsieHue U pacliMpeHue 3HaHuH, Ha pa3BUTHE JII0003HATEIbHOCTH HMHTEpECca K XUMUH, Ha
COBEPILICHCTBOBAHME YMEHUHN yJalXcsi 00OpaIaThCs C BEIIECTBAMH.

JlaHHBIE ~ Kypc BHEYPOYHOM  JCSATEIBHOCTH  IPENyCMATPUBAET  DKOJOTHYECKYIO
HaIpaBJIEHHOCTh XUMHUYECKOr0 0Opa3oBaHMs, IPEIyCMATPUBAET O3HAKOMIICHHE YYalllUXCs C
XUMHUYECKMMHU aCHEeKTaMHU COBPEMEHHOM 3KOJOIMHM U 3KOJOTHMYECKUX IpobiieM (rinodaabHOe
MOTEIJIEHUE KJIMMAaTa, 030HOBBIE JABIPbI, KUCIOTHBIE JI0XK/U, 3aIPA3HEHUE OKPY)KAIOIIEH CPE.bl,
UCTOIIEHUE PUPOIHBIX PECYPCOB).

[{eHHOCTB MPOrpaMMBI 3aKJIFOYAETCS B TOM, YTO YYaIIMECs C TOMOILBIO KEHC — TEXHOJIOTHH
[I0JTy4aT BO3MOXHOCTb IOCMOTPETh Ha pa3iINyHble MPOOIEeMbl C IO3ULIUU YUEHBIX, OIIYTUTh BECh
CTEKTp TpeOOBaHMI K HAYYHOMY HCCIIEIOBAHUIO.

AKTyaJIbHOCTh NIpOrpaMMbl B TOM, YTO OHA CO3LAET YCIOBUSA [UI1 COLMAJIBHOIO,
KYJIBTYPHOT'O U TPO(ECCHOHATILHOTO CAMOOTIPEICTICHHS, TBOPUYECKOI caMopeann3anuy JMIHOCTH
peOénka, GpopMHUPOBAHUS XUMHUYECKOM I'pPaMOTHOCTH. 3HAHHUA U YMEHMs, HEOOXOAUMBIE IS
OpraHM3allK HCCIIEI0BaTENbCKON IEATENbHOCTH, B OyAYyIIEM CTaHYT OCHOBOM JUIsl OpraHu3aluu
Hay4YHO-HUCCIIEI0BATENIbCKON JEATEIIBHOCTH B By3aX, KOJUIEIXKAX, TEXHUKYMax U T.[.

Bce WHHOBaLMOHHBIE [E€JArOrMUECKUE TEXHOJOTMU M3HAYalIbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM IIOJXOJ€ U HalleJdeHbl B pe3yilbraTe oOOydeHHs Ha Oyayllyro
npoeCCHOHATIBHYIO JICATENBHOCTh. JlaHHOE yTBEep)KIEHHE U ONpEeAeNseT aKTyaJbHOCTb
npumeHenus «Keiic — meToza» B mpakTuke oOpasoBanus. Kelic — TeXHOJIOTUU MPECTABISAIOT
co0oi Tpynmy 00pa30BaTEeNbHBIX TEXHOJIOTUH, METOJIOB U PUEMOB O0yUYCHHSI, OCHOBAHHBIX Ha
pelIeHNH KOHKPETHBIX MpoOJieM, 3a]ad, MO3BOJIAIOT B3aMMOAEHCTBOBATh BCeM OOydaroIIMMCH,
BKJIIOYasl IIpenoaBaTes.

ITpu pa3zpaboTke mporpaMMsbl akIEHT Jesancs Ha BOIPOCH, KOTOpbIE B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJIBI PACCMaTPHUBAIOTCS HEJAOCTATOYHO IOJIHO WJIM HE paccMaTpUBAIOTCS
coBceM. 3a/laud U YHIpaXHEHHUs MOJ00paHbl Tak, YTO 3aHATHS MO UX OCMBICICHHUIO U PELICHUIO
MPOXOJAT JUOO0 MapajiesIbHO C U3Y4aeMbIM Ha YPOKaxX MaTepHUajioM, MO0 KakK MOBTOPEHUE yiKe
IIOJIYYE€HHBIX 3HaHUU.

[IpakTHyeckas 3HAYUMOCTb MHPOrpaMMBbl 3aKJIIOYAETCSl B TOM, YTO C IOMOIIBIO KeHc-
TEXHOJIOTUH yJIa€TCsl aKTUBU3UPOBATh pa3InyHbIe (DAKTOPHI: TEOPETUUECKUE 3HAHUSA 110 TOMY WU
MHOMY KYypCY, NMPaKTHUECKUI ONBIT 00y4aeMbIX, UX CIIOCOOHOCTb BBICKA3bIBaTh CBOM MBICIIH,
UJeH, IPeJIOKEHHUS,, YMEHHE BBICIYIIATh albTEPHATUBHYIO TOUKY 3PEHHS, U apryMEHTHPOBAHO
BBICKA3aTh CBOIO.

C nmnomompio 3TOro Meroja oOOydarIlMe TMoJaydaT BO3MOXKHOCTh MPOSIBUTH U
YCOBEPIICHCTBOBATh AHAJIMTHUECKUE M OLIEHOYHBbIC HABBIKM, HAy4YUThCs pabOTaTh B KOMaHJE,
MIPUMEHSTh Ha IPAKTHKE TEOPETUUECKUI MaTepHuall.

HoBu3Ha 1aHHOI MPOrpaMMBbl 3aKJIF0YAETCSl B BO3MOKHOCTH U3YyUEHHS yUalUMUCS HOBBIX
TE€M, HE PacCMaTpUBAeMbIX MPOTrpaMMON MpeaMeTa, C MOMOIIBI0 MPOOJIEMHO- CUTYaTUBHOTO
00y4YeHHs C UCTIOIH30BAHNEM KEHCOB. JTO MMO3BOJISIET CTPOUTH O0yUYeHHE ydyaluxcs 9 KIaccoB C
Y4€TOM MaKCUMaJIbHOTO IPUOIMKEHUS TpeIMeTa XUMUU K IIPAKTHUYECKON CTOPOHE JKU3HH.

Hean Kypca: pacumpenue u yriryoieHue 3HaHUH 10 MPEAMETY, CO3/aHNe BOCITUTHIBAIONICH
Cpenbl, 00ecTeuynBaIOIIeH aKTUBU3AIMIO HHTEIJIEKTYyalIbHBIX HHTEPECOB YYalTUXCS B CBOOOIHOE
BpEMsl, pa3BUTHE 3I0POBOM, TBOPUYECKH PACTYLIECH JIMYHOCTH, MOJATOTOBJICHHON K



KHU3HCACATCIbHOCTH B HOBBLIX YCIIOBHAX, CIIOCOOHOM Ha COIMAJIBHO 3HAYUMYIO ITPAKTUYCCKYIO
ACATCIIbHOCTD, pCaIn3alvuto I[O6p0BOJIb‘IeCKI/IX WHUIMUATHUB.

3agauu Kypca:
1. ®opmupoBaHue MO3UTUBHON CAMOOLIEHKH, CAMOYBAKEHHUSI.
2. ®opMUpOBaHNE KOMMYHUKATUBHOI KOMIIETEHTHOCTH B COTPYAHUYECTBE:
— YMEHHE BECTH JUAJIOT, KOOPAUHUPOBATH CBOM JACUCTBUS C ICHCTBUSIMH ApTHEPOB 110
COBMECTHOMH JI€ATEIbHOCTH;
— CIOCOOHOCTH TOOPOXKETATEIBHO U YYyTKO OTHOCUTHCS K JIFO/ISIM, CONIEPEKUBATh;
— (popmupoBaHUE COIMAIBHO aJEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoOBaHUE CIOCOOHOCTH K OpraHU3alluu JIEATEIbHOCTH U YIPABICHUIO €IO:
— BOCIIUTaHHE LIEJICYCTPEMIIEHHOCTH U HACTOWYUBOCTH;
— (popMHpoBaHNEe HABBIKOB OpraHU3AIMK pabOYero NpoCTPaHCTBA U PALIHOHATBHOTO
MCIOJIb30BaHUS pab0YEro BPEeMEHH;
— (hopmupoBaHUEe YMEHUS CAMOCTOSITEILHO U COBMECTHO TUIAHUPOBATh JI€ATEIHHOCTh U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHS CAMOCTOATEIBHO M COBMECTHO NMPUHUMATh
pelIeHus.
4. ®opMHpOBaHUE YMEHHUS PEUIaTh TBOPUECKUE 3aIaUH.
5. ®opmupoBaHue yMeHus padboTars ¢ uHpopmManuen (coop, cucreMaTu3alus, XxpaHeHue,
HCIIOJIb30BAHHUE).

Il. [Inanupyemble pe3yJibTaTbl OCBOCHHS COJAEPKAHUSA Kypca

JIMYHOCTHBIMYU Pe3yJIbTATAMM SBIISFOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOUL Chepe: TyBCTBO TOPJOCTH 33 POCCHICKYIO HAayKy, OTHOIIICHHE
K TPYZYy, LEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpy0osoll chepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEIIel 00pa3oBaTeIbHOM
TPaCKTOPUH;
- 68 NO3HABAMENbLHOU chepe: MOTUBAIMS YUYCHUsS, YMEHHE YIPABIATH CBOCH IMO3HABATEIBHOM
JeSITeTbHOCTH.

IIpenMeTHBLIMHU pe3yJbTaTaAMU OCBOCHUS IIPOTPAMMBI SIBJISIOTCS:
- 8 NO3HABAMENLHOUL Chepe:
OIHMCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSITEITLHO MTPOBEICHHBIC XUMUYECKUE IKCTICPUMEHTHI;
KIIacCU(UIIUPOBATH U3YUECHHbIE OOBEKTHI U SIBICHUS;
JaBaTh ONPEICIICHUS N3YICHHBIX TTOHSITHIA;
OTMCHIBATh M Pa3INYaTh U3YUEHHBIEC BEIIECTBA, IPUMEHSEMbIC B TOBCETHEBHOMN KH3HHU;
CTPYKTYpUPOBATh H3yYCHHBIA MaTEepHall U XUMUYICCKYIO HH(OPMAIIHIO, TTOJTYICHHYIO U3 IPYTHX
HCTOYHHUKOB;
JIeIaTh BBIBOJIBI M YMO3AKTIOUEHUS U3 HAOIIOICHU;
0e301MacHO 0OpamaThCs BEIECTBAMHU.
- 6 mpyoosol cghepe:
TUTAHUPOBATh U OCYIIECTBIIATH CAMOCTOATEIHHYIO PabOTy MO MOBTOPEHHIO U OCBOCHHIO
TEOPETUYECKOMN YacTH,
TUTAHUPOBATh U MIPOBOJUTH XUMUYECKHI SKCIIEPUMEHT; HCIIOJIH30BaTh BEIIECTBA B COOTBETCTBUH
C MX TIpeHa3HAYCHUEM U CBOWCTBAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHAJTM3UPOBATH u OIICHUBATh  TIOCJCJICTBHS JUISI  OKPYXKAIOIICH CpeJIbl
OBITOBOM U
MIPOU3BOJICTBEHHOW JICATEIIBHOCTH YeJIOBEKA.
- 8 chepe be30nacHOCmU HCU3HEOeAMeNbHOCMIL:
OKa3bIBaTh MEPBYIO ITOMOIIb PU OTPABJIICHUSX, 0KOTAaX W JAPYTUX TpaBMaXx, CBS3aHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYTIOBAaHHEM.



MeTanpeaMeTHbIMHU pe3yabTaTAMM SIBJISIOTCS:
- YMEHHE OTPEEINATh CPEJICTBA, TCHEPUPOBATH UJIEH, HEOOXOIUMBIC IJI UX PealTU3allNN;
- BIIQJICHHE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCO0AMU JIEATEIHHOCTU: MU3MEPEHUE,
HaOJI0ICHNE, SKCIIEPUMEHT, y4eOHOE UCCIICOBAaHUE,
- YMEHHUE ONpEeNeNsITh LEeNU U 3aJauM JeATeIbHOCTH, BEIOMpATh CPElICTBA peallh3aliy eI U
MIPUMEHATH UX Ha MIPAKTHUKE;
- MCIIOJIb30BATh PA3JIMYHBIE UICTOYHUKY JIJIS TOTYYESHHS] XUMUUECKON HH(POpMAIIH.

OcBoeHHE TPOTpaMMBbl BHEYPOUHOU JEATEILHOCTH 00YyJaIOMUMUCS TIO3BOJIUT MOJYIUTh
CJIEIYIOIUE PE3YIJIbTATHI:

B cghepe pazsumus nuunocmuwix yHuBEpcanbHbiX y4eOHbIX 0CUCMEUIL 6 PAMKAX:
Koznumuenozo komnonenma 6yoym cgpopmuposanvi:

- DKOJIOTMYECKOE CO3HAHHE, IMPU3HAHUE BBICOKOW LIEHHOCTH >KM3HU BO BCEX €€ NPOSBICHUSX;
IIpaBWJI IOBE/ICHUS B YPE3BbIYAHBIX CUTYaLUX;

- OCHOBBI COIIMAIBHO-KPUTUYECKOTO MBIIIJICHHSI, OPUEHTALINS B OCOOCHHOCTSAX COLMAIBHBIX
OTHOILIEHUN U B3aUMOJICHCTBUM.

Heamenvrocmnozo komnonenma 6yoym cghopmuposansi:

- YMEHHUE BECTU JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOIIEHUN U B3AaUMHOI'O YBAXKEHUS U
HIPUHSTHS,

- YCTOMYMBBHIM TO3HABaTENbHBI WHTEPEC W CTAHOBJICHHE CMBICIOOOpasyromen (GyHKIH
[I03HABATEJIBHOIO MOTHUBA;

- FOTOBHOCTb BbIOOpA MPO(PUIBLHOT0 00pa30BaHusl.

Llennocmmnozo u oMOYUOHANILHO20 KOMNOHEHMO8 6Y0em chopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpeaIN3alii, COLMAIbHOM IIPU3HAHUU.
OOyuaronuiics HOIYYUT BO3MOXKHOCTD U1 (POPMUPOBAHMS:

- TOTOBHOCTH K CaMOOOPa30BaHHUIO U CaMOBOCIHTAHUIO;

- BBIP@)KEHHOW yCTOWYMBON y4eOHO-TI03HABATEIbHOM MOTHUBALIMY U UHTEpeca K YUECHHUIO.

B cehepe pazeumua pezynamuenvix yHugepcanbHulX yueOHbIX 0elicmeuil 00yuaouuica
Hayuumca:

- CaMOCTOSTEJIbHO aHAJIM3UPOBATh YCIOBUS JAOCTHXKEHHUS LE€IM Ha OCHOBE y4eTa BBIICIECHHBIX
YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHuae;

- I[eJIenoIaraHuio, BKJIK0Yasi MOCTAHOBKY HOBBIX IieNiel, mpeoOpa3oBaHue MPAaKTUYECKON 3aaun
B [TI03HABATENBHYIO;

- INIAHUPOBATh IIyTU JOCTUKECHHUS LIEIIEH.

LHonyuums 603MOICHOCMb HAYYUMBCA

- IPU IJIAHUPOBAHUU JOCTHIKEHHU LIEJIEH CaMOCTOATENIBHO U aJICKBATHO YYUTHIBATH YCIOBUS U
CPEICTBA UX JOCTHIKCHHS;

- CAaMOCTOSTEJILHO CTABUTh HOBbIE yUeOHbIE LIEJIN U 3a/1a4H.

B cgpepe pazsumus noznasamenvuvix yHu6epcaibHblX y4eOHbIX 0CUCHEUN 00yUAIOWUILCA
Hayuumca:

- IPOBOJUTH HAOJIO/IEHUS M SKCIIEPUMEHT 01 PYKOBOJICTBOM YUHTEIIS;

- OCHOBaM pealli3alyu IPOEKTHO-UCCIIEN0BATEIbCKON NeATEIbHOCTH;

- OCYIIECTBIISATH PaCIIUPEHHBIA MOUCK MHPOPMAIH C UCIIOJIb30BAHUEM PECYpPCOB OMOIMOTEK U
HMHTEpHETA.

Lonyuum 603MOHCHOCMb HAYYUMBCA:

- CaMOCTOSITEJILHO MPOBOIUTH HCCIIEIOBAHNS HA OCHOBE IIPUMEHEHHUSI METO/I0B HAOIIOICHUS U
JKCIIEPUMEHTA;

- CTaBUTb Npo0JIeMy, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;

- OpPraHU30BaTh HCCIIENOBAHUE C LENbI0 IIPOBEPKHU TUIIOTE3BI;

- BBIJIBUI'aTh T'MIIOTE3BI O CBA3X U 3aKOHOMEPHOCTSIX IPOLIECCOB;

- JIeJaTh YMO3AKIOYEHUS U BBIBOJIBI HA OCHOBE apryMEHTAIUN.



B cepepe pazeumus KommynukamuHovix YHUBEPCATILHBIX YHUEOHBIX Oelicmeuil 00yuaouwuiica
Hayuumcsa:

- aJIeKBaTHO MCIIOJIb30BaTh PEYEBBIE CPEICTBA ISl PELICHUS PA3IMYHBIX KOMMYHHUKATHUBHBIX
3a7a4; BJAJETh YCTHOW U MMCbMEHHOUN PEYbIO;

- aJICKBaTHO UCIIOJIb30BATh P€Yb JUJIS IUTAHUPOBAHUS U PETYIISILIUU CBOEH 1€ATEIIbHOCTH;

- OpPraHU30BBIBAThH U MJIAHUPOBATH YUEOHOE COTPYAHHUECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETrPUPOBATHCS B IPYIIY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJEHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

Tlonyuums 603MOACHOCIIL HAYYUMBCA:

- OKa3bIBaTh NOJAJEPKKY U CONECUCTBUE TEM, OT KOI'O 3aBHCHUT JTOCTH)KEHHE LIEJIM B COBMECTHOMN
NeSTeIbHOCTH;

- Opath Ha ce0sl MHUIMATUBY B OPraHU3allui COBMECTHOTO ICUCTBHUS.

111 ®opmbl 1 BUIABI y4eOHOI 1eATETbHOCTH

B npouecce 3aHATHI BEAYIIUMU METOJAMH U IPUEMAMH OPraHU3alUH ICSITEIbHOCTH YUAIIUXCS
SIBJISIFOTCSL:

— METOJI CJIyXOBOT'O BOCHIPUSITHS M CIIOBECHOM Nepenaun nHPpopMaluu;

MIpUEMBI: paccKas, JIeKIus, AUCKyccusi, 6eceia, BHICTYIUICHHE;

— METOJI CTUMYJINPOBAHUS U MOTHBALIUH;

MIPUEMBI: CO3JaHUE CUTYallUH yCIeXa, MOOIIPEHNE, BBIIIOJIHEHUE TBOPUECKUX 3aJaHUM, CO3aHue
MPOOJIEMHON CUTYaIluH, TPOTHO3UPOBAHKUE OYAYIICH AeITeIbHOCTH, KOPPEKTHOE MIPEIbSIBICHHIE
TpeOoBaHUM, 3aMHTEPECOBAHHOCTh Pe3y/IbTaTaMu PabOTHI;

— MeTOoJ nepeaayr HHGOPMAIHH C ITOMOIIBIO TPAKTUYECKON ACATEIHHOCTH;

MIPUEMBI: COCTABJICHUE IJIaHA, TE3UCOB BBICTYIUICHH, peJaKTUPOBAaHUE, OLICHUBAHUE
BBICTYIUICHHUM, COCTABIICHUE CXEM U TaOJIHIL;

— METOJ KOHTPOJIS;

MIPUEMBbI: aHAJIN3 BBICTYIIJICHWN, HAOJIIOACHUS, CAMOOIIEHKA, OIlEHKA TPYIIIbI, TECTHI,
BBICTYILJICHHS Ha 3aHATHSX, 3alMTa [IPOEKTA.

®opMbI OpraHu3anuu 00y4eHHs:
— I'PYMIIOBEIE;

— UHAMBHUyaJIbHBIE;

— (hpoHTATIBHBIE.

IV ®opmbI KOHTPOJISI Pe3yJIbTATOB 0CBOCHHS NMPOrPaMMbI

@OpMBI KOHTPOJIS:
® TEKYUIMI KOHTPOJb (OLEHKAa aKTUBHOCTU MPHU 00CYXKJI€HUHU NMPOOJIEMHBIX BOIIPOCOB,
PE3yJIbTaTOB BBHIIIOJIHEHUS JOMAIIHUX 3aJJaHUi);
® TeMaTH4eCKHil KOHTPOJIb (OLIEHKA PE3yJIbTaTOB TEMAaTUYECKOT0 TECTUPOBAHUS);
® UTOTOBBII KOHTPOJIb (OLIEHKA PE3YJIbTAaTOB BBIOJHEHUS pa3inyHbIX BapuanToB KIIMoB)

V CoaepxkaHusi Kypca BHEYPOUHOH 1eATeIbHOCTH

BEUIECTBA (3 uaca)

HemHuoro n3 ucropun xumun. XuMus Buepa, CETOAHs, 3aBTpa.
BemiectBo, puzndeckne CBOWCTBA BEIIECTB.

OTnu4re YUCTHIX BEIIECTB OT cMeceil. CriocoOBl pa3iesieHus: CMeceH.
IIpakTnuyeckas padora Ne 1 «CriocoObl pa3eneHus cmeceit».



XUMUYECKHUE PEAKIIUMU (4 uaca)

[Ipusnakn xumMuueckux peaknuii. Krnaccupukammss XUMHUYECKMX PEaKIHH 10 Pa3IndHbIM
MpU3HAKAM. OJIEKTPOJIUTHYECKAsE UCCOLMALUS. DIEKTPOJUTHI U HEINEKTPOJUTHI. Peakimu
HOHHOTO  oOMeHa.  OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu.  Okucnurenn U
BOCCTAaHOBUTEIIH.

JlabGopaTopHasi padora Ne 1 «Peakuus 3amemieHUss MEIHM JKEJIE30M B PacTBOPE MEIHOTO
KyIlopoca, BO0pOJia IMHKOM B PacTBOPE COJITHOM KUCIIOTBD».

JlabopaTopHasi padora Ne 2 «Peakmusi oOMeHa MeXaIy KapOOHATOM KajbllUS W COJISTHOMN
KHCIIOTOH, XJIOPUAOM OapHsi M CEpHOM KUCIOTOMY, «Peakius paznoxkenus ruapokcuaa meau (11)».

HEMETAJLJIBI (13 yacoB)

Hewmerainsl B npupose. Mcnonb3oBanue NpUpOIHBIX PECYPCOB.

Crpoenne aromoB HeMmeraioB. CTpoeHuss MoOJeKyn HemeTauioB. (Pdusnueckue CBOMCTBA
HemeTaioB. CocTaB U CBOMCTBA IPOCTHIX BEIIECTB — HEMETAILIOB.

Psan snexTpooTprunaTebHOCT HEMETAUIOB. XUMUYECKUE CBOMCTBA HEMETAJUIOB.

[IpakTnueckass mIKana 3JIEKTPOOTPULATEILHOCTH aTroMoB. Hemerannsl — OKHCIUTENH U
BOCCTAaHOBUTENH. B3auMoI€HCTBUE C IPOCTBIMU U CJIOKHBIMU BEILIECTBAM.

OOmiass xapakTepucTka HeMmeTasioB riaBHeIX mnoarpynn IV-VII rpynn B cBi3u ¢ ux
IIOJIOKEHUEM B IIEpUOJUYECKOM CHUCTEME XUMHYeCcKux 3ieMeHToB J[.M. MengaeneeBa u
0COOEHHOCTSIMH CTPOCHMS UX aTOMOB.

XapakTepHbIE XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB U COCIMHEHUN HEMETAIIIIOB - FAJIOTEHOB,
KHCJIOPOAa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS.

Pemrenne 3a1annii Ha COCTAaBIIEHUE YPABHEHUN XUMUYECKUX PEAKIUN.

IIpakTnyeckas padora Ne 2 «OKkcnepuMeHTaIbHbIE 3aJa4l 110 PACIIO3HABAHUIO U TOJIYYEHUIO
BELIECTB

METAJLJIBI (9 yacoB)

XapakTepruCTUKa METAIJIOB IJIaBHBIX IMOArPYI U UX COCIUHEHUN

OO0mas xapakTeprucTuka MeTamuioB riaBHbIX noarpynn [-1II rpynm B ¢Bsi3u ¢ UX MONOXKEHUEM B
NepUOINYECKOi cucTeMe XuMuieckux snemenToB J[.M. MenneneeBa 1 0coOOEHHOCTH CTPOEHUS UX
aTOMOB.

XapakTepHbIe XUMUYECKUE CBOMCTBA IIPOCTHIX BEILIECTB U COCAUHEHUN METAJUIOB - LIEJIOYHBIX,
LIEJI0YHO3EMETIbHBIX.

XapakTepuCTUKa MEPEXOJHBIX DJIEMEHTOB — ME/IM, JKEJIE€3a, AJIFOMUHHUS 110 UX TOJI0KEHUIO B
MEPUOINYECKON cucTeMe XuMudeckux aemMeHToB .M. MenzeneeBa u 0COOEHHOCTSIM CTPOSHUS
UX aTOMOB.

Meramisl B npupone: pyabl YEPHBIX, LBETHBIX, JAPArolleHHBIX METAJUIOB. XapaKTEepHbIE
MeTaJuInYeckue, (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOEHHE METAJUIOB.
[ToHsiTHE aKTUBHBIX U TACCUBHBIX METAJUIOB. 1101632 M Bpel METaIOB IS 4EIIOBEKA.
ONEKTPOXUMHUYECKUN psii HanpshbkeHUuH MeramioB. Kopposusa mertannos. MexaHu3m Koppo3un
MetauioB.  Knmaccudukanus kopposun  MeTtayuioB.  CrocoObl  3allUTBl  OT  KOPPO3HH.
AHTUKOppO3UitHbIE TOKPBITHS. CIIaBbI.

Peakumun OBP ¢ ywyactueM meramnoB U ux coenuHeHuil. llemouku mpespamieHuii (o odpasimy
oro).

IpakTuyeckas padora Ne 3 «KadecTBeHHBIE pEaKIA HAa HOHBI METAJIIOB)

XUMUS U 3IOPOBBE (2 yaca)

CoctaB u Cp€acTtBa COBPEMEHHBIX U CTAPUHHBIX CPCACTB IT'MT'MCHBI, POJIb XUMHUYCCKUX 3HaHUH B
IPaMOTHOM BBIOOPE ATHX CPEICTB; MOJIE3HBIC COBETHI IO YXOY 3a MOJIOCTHIO PTA.

OCHOBHBIE COCTABJISIFOIIME 30POBOI0 00Opa3a xu3Hu. [IpaBuia moaaep:kanus 370pOBOro oopasa
XKU3HU. POJIb XUMUYECKUX 3HAHUI TIPU aHAJIN3E B3aMMOJICHCTBHUS OPraHu3Ma C BHEIIHEH Cpeion.



XUMUSA ¥ DKOJOTHS (4 yacos)

OcHOBHBIE BU/IbI 3arps3HEHUH aTMOC(EpBl M UX UCTOYHHUKH.

Bona. Bona B macmradax miagersl. O4UCTKA TUTHEBOM BOJIBI.
[TapuukoBsIii 3¢ ¢dekT, rI100aTpHOe MOTEIUIEHHEe KIMMaTa ¥ MX BO3MOKHBIC TOCIEICTBHSL.
O30HOBBIH CIION W €r0 3HaYEHUE JJIs KU3HHU Ha 3eMiie. 3anmTa aTMochepsl OT 3arps3HEHUS.
Hed1s 1 HepTenpoaykTel. HedTh Kak TOmmmBo. 3arps3HeHUsI MUPOBBIX BOAOEMOB.
JInyHas OTBETCTBEHHOCTh KaXKJIOTO YeJIOBEKa 3a 0€30MMacCHYI0 OKPYKAIOIIYIO CPey.

VI TemaTuveckoe MJIaHUPOBaAHHUE

Hcnoan3oBanue
Kos- | obopynoBaHus HeHTpa
Ne Tema 3aHsaATHSA BO €CTEeCTBEHHOHAYYHOM 1
n/n 4acoB TeXHOJOTH4eCKOM
HANPaBJIEHHOCTEl
«Touka pocra»
l. BemecrBa 3
1. | Hemoro w3 wucropunm XuMuUU. XHUMHS BYEpa, 1 JleMoHCTpaloHH
CEeroJIHs, 3aBTpa. oe
o0opyoBaHue
2. | BemecTBo, hu3nueckue CBOWCTBA BEIIECTB. 1
OTnuune 4uCThIX BemecTB oT cMeceid. CrocoObl
pa3aeneHus CMecen.
3. | Mpakruyeckass padora Ne 1  «CroocoOsr 1 Hudposas nadbopatopus
pas3zenenus cMeceiiy. noXuMuH (6a30BbIi
YPOBEHB ), KOMILIEKT
ocyzbl ¥ 000py10BaHUS
JUIS YUEHUYECKUX
OmbITOB ((pU3KKa, XUMUS,
OHMOJIOTHS ), KOMIUIEKT
XUMHYECKHX PEaKTHBOB
1. XuMHn4yecKue peakuuu 4
4. | IlpuzHaku xumuueckux peakuuii. Knaccupukarms 1
XUMHYECKHUX PEAKIHHA 10 Pa3TUIHBIM ITPU3HAKAM.
DNEKTPONIMTHYECKAs TUCCOITAAIINS.
5. | DNEKTPOIUTHI U HEANIEKTPOJIUTHI. Peakiinu HOHHOTO 1 JleMOHCTpanoHH
obMeHa. OKHCIUTETHHO-BOCCTAHOBUTENLHBIE oe
peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH. o0opyioBaHuE
6. | JladoparopHasi pa6ora Ne 1 «Peakius 3aMeIeHus 1 Hudposas maboparopust

MCIU IKCJIC30M B pacTBOpPE MEAHOIO KYIIOpOCa,
BOAOpPOJa HMHKOM B PacTBOPE COJISTHOM KHCIIOTBI.

noxumuu (6a30BBIN
YPOBEHB ), KOMITJIEKT
1oCcy bl 1 000PYAOBaHUS
JUTSL YICHUYISCKUX
OTBITOB ((hU3HKa, XUMUS,
OHOJI0THS ), KOMIUIEKT
XUMHYECKHX PEAKTHBOB




7. | JlaGopaTopHass padora Ne 2 «Peakums oOMeHa 1 [Mudposas naboparopus
MEXIy KapOOHATOM KallbIIUSI U COJISTHONW KHCIIOTOM, noxumu (6a30BBIN
XJOpUAOM Oapusi U CEpHOM KHCIOTOW», «Peakius YPOBEHB ), KOMITJICKT
paznoxxenus rugpokcua meau (1H)». 1OCy bl U 000PYAOBaHUS

JUIS YYEHUYECKUX
omnbITOB ((hu3uKa, XUMus,
OMOJIOTHS ), KOMIUICKT
XMMHUYECKHUX PEaKTHBOB
I, Meranisbl. 9

8. | XapakTepucTuKa METaJUIOB IIaBHBIX MOJATPYII U UX 1
COCIMHEHU.

9. | O0Omas xapakTepuCTHKA METAILIOB IJIABHBIX 1
noarpynn =111 rpynm B ¢Bs34 ¢ UX NOJI0KEHUEM B
MEePUONYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTH CTPOEHMSI X
aTOMOB.

10. | XapakrepHble XMMHYECKHE CBOMCTBA IPOCTHIX 1 JIeMOHCTpallMOHH
BEIIECTB U COCTUHEHUI METAJIIOB - IIEIOYHBIX, oe
IEI0YHO3EMETbHBIX o0opyoBaHue

11. | XapakreprcTrka nepexoqHbIX HJIEMEHTOB — MEJIH, 1
xKelesa, ATFOMUHUS 110 X MOJIOKEHUIO B
MEPUONYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOEHHOCTSIM CTPOSHHUS UX
aTOMOB.

12. | Merayutel B mpupoje: pyabl YEPHBIX, [BETHBIX, 1
JparoleHHbIX METaJIJIOB. XapakTepHble
MeTaJIn4eckue, Gu3nuecKue U XUMHUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOCHUE METAJIIIOB.

13. | TloHsATHE aKTUBHBIX ¥ MMACCUBHBIX MeTAIUIOB. [1ob3a 1
U BpeJl METAJUIOB IS YeJIOBEKa.

14. | DnekTpoxuMHUECKUH PSifl HATPSDKEHHI METALIOB. 1 KommnekT komnekuuit
Koppo3sus Meramios. Mexanusm Koppo3uu M3CIUCKA
MeTauioB. Knaccudukanus Koppo3uu MeTaljIoB.

CriocoOpl 3a1UThl OT KOPPO3UU. AHTUKOPPO3UIMHBIE
noKpbITUs. CrIaBBbl.

15. | Peakuuu OBP ¢ ywactuemM MeTalioB M UX 1 JleMOHCTpallMOHH
coequHeHuil. llenouku npespamieHuit (mo obpasiry oe
oro). 00opyI0BaHue

16. | MpakTuueckas padora Ne 2 «KauectBeHHbIE 1 Hudposas nadboparopus
pEeakIy Ha MOHBI METAJIOB)» noxuMuH (6a30BbIN

YPOBEHb ), KOMILJIEKT
Nocyzbl ¥ 000pyI0BaHUS
JUISL YYEHUYECKUX
OmbITOB ((U3KKa, XUMUS,
O61oI0TNs), KOMIUIEKT
XMMHUYECKHUX PEAKTHBOB
V. 111 HemeTasibl 13

17. | Hemeramnsl B mpupoje. Mcnonb3oBaHue MPUPOIHBIX 1
pECYpCOB.

18. | CtpoeHmne aTOMOB HEMETAILIOB. 1

19. | CrpoeHust MOJIEKyST HEMETAILIOB. 1

20. | ®usuveckue CBOMCTBA HEMETAIIIOB. 1

21. | CoctaB © CBOWCTBa TMPOCTHIX BEHIECTB  — 1

HEMCTAJIJIOB.




22.

Psn a5exkTpooTpULaTeIbHOCTH HEMETAILIOB.

23. | XuMu4ecKue CBOMCTBAa HEMETAIIOB. IMudposas naboparopust

nmoxuMuu (6a30BbII

YPOBEHB ), KOMILJIEKT
MoCyZbl U 000pYIOBaHUS

JUTSL YICHUUYECKUX
OMBITOB ((hU3UKA, XUMUS,
OMOJIOTHS ), KOMIUICKT

XMMHUYECKHUX PEaKTHBOB

24. | IlpakThueckas IIKajga 3JIEKTPOOTPHULIATEIHLHOCTU
aTOMOB.

25. | HemeTasuibl — OKMCIIATEIH ¥ BOCCTAHOBHUTEIH.

B3aumojeiicTBrE ¢ TPOCTHIME U CIIOKHBIMU
BEIIECTBaM.

26. | OOmiass xapakTePHCTHKA HEMETAUIOB  TJIaBHBIX
noarpymm IV—VII rpynm B ¢BsI3u ¢ MX MOJI0KEHUEMB
MEPUONYCCKON CHCTeME XHMHUYECKUX JJICMCHTOB
J.1. MenaeneeBa U OCOOEHHOCTAMU CTPOCHHS UX
aTOMOB.

27. | XapakTepHuple XUMHYECKME CBOMCTBA  IPOCTBIX
BELIECTB M COEJUHEHHI HEMETajIOB - TaJlOTeHOB,

KHCIIOpOAa, cepbl, a3ora, (docdopa, yriepoaa,
KpEMHHUSL.

28. | Pemenne 3amaHuii Ha COCTaBJICHHWE ypaBHEHUU
XUMHUYECKHUX PEaKIIHA.

29. | IpakTuyeckas padora Ne 2 «DKCIEPUMEHTAIBHBIE udposas madopatopus
3aJla4y¥ [0 PACIO3HABAHUIO U MOJIYYEHHUIO BEIIECTBY noxumuu (6a30BbIN

YPOBEHB ), KOMILJIEKT
MoCyZAbl U 000pYIOBAHUS
JUTSL YICHHUECKUX
OMBITOB ((hU3KKa, XUMUS,
OHOJI0THS ), KOMIUIEKT
XUMHYECKHX PEAKTHBOB
IV. Meranibl.

8. | XapakTeprucTUKa METa/UIOB IJIABHBIX TOJTPYIIT U UX
COCIMHEHUM.

9. | O6as xapakTeprCTHKa METAJIOB IJIABHBIX
noarpynn =111 rpymnm B ¢Bs3U ¢ UX OJI0KEHUEM B
MEePUONYECKON CHCTeME XUMHUECKUX dJIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTH CTPOEHMSI X
aTOMOB.

10. | XapakrepHble XMMHUYECKHE CBOMCTBA IPOCTHIX JleMOHCTpalMoHHOe
BEIIECTB U COCTUHEHUI METaJIIOB - MIEIOYHBIX, obopynoBaHue
IETI0YHO3EMENTBHBIX

11. | XapakrepucTrKa epEXOIHBIX 3JIEMEHTOB — MEJIH,

XKeJe3a, ATFOMHHHUS 110 UX TTOJIOKESHHIO B
MEePUONYECKON CUCTeME XUMHUECKHUX DIIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHSI X
aTOMOB.

12. | Meramuisl B mpupoje: pyabl YEPHBIX, LBETHBIX,

JparoleHHbIX METaJUIOB. XapakTepHsble
MeTaJuInYecKue, (PU3NUECKue U XUMHUECKUe
CBOMCTBA, BHYTPEHHEE CTPOCHUE METAJIOB.




13.

TloHnsaTHE aKTUBHEBIX U ITACCUBHBIX MeTaJUIOB. [lob3a
Y BpE€Il METAJLJIOB JIJIs1 YEJIOBEKA.

14.

DJIEKTPOXUMHUYECKUH PsJ HAIPSKEHU METaJlJIOB.
Koppo3sus Meramuios. Mexanusm Koppo3uu
MeTauioB. Knaccudukanus Koppo3uu METaljIoB.
Crioco0pl 3a1IUThl OT KOPPO3UU. AHTUKOPPO3UIHBIE
nokpbIThs. CIIaBsbl.

KoMIuiekT xojuieknuii u3
CIIHCKa

15.

Peakuuu OBP ¢ ywactuemM MeTauloB M HX
coenuHeHuil. Llernmouku mpeBpamieHuii (1o
00pasziyOI'd).

JleMOHCTpallMOHHOE
obopynoBaHue

16.

IIpakTuyeckasi padora Ne 2 «KauecTBeHHbIC
pCaKkuu Ha HOHbI MCTAJIJIOB)

[udposas nadbopaTopus
noxumun (6a30BBIN
YPOBEHB ), KOMILIEKT

NoCy bl U 000PYAOBaHUS

IS YYCHHYECKUX
OIBITOB ((hU3HKa, XUMHUS,
OMOJIOTHSI ), KOMILIEKT
XUMHYECKHX PEAKTHBOB

V. Xumus 4 310pOBb€

30.

CoctaB M cpelncTBa COBPEMEHHBIX M CTApUHHBIX
CPEIACTB TUTMEHBI, pOJIb XMMHMUYECKHX 3HAHUM B
IPaMOTHOM BBIOOPE STUX CPEJCTB; IMOJIE3HBIE COBETHI
10 YXOAY 3a IIOJIOCTBIO PTa.

31.

OCHOBHBIE COCTaBJISIOIINE 3/J0POBOro 0Opa3a
xu3HU. [IpaBuia nognepxxanus 310poBoro oopasa
KHU3HU. POsIb XUMHUECKUX 3HAHUM ITpU aHAIU3e
B3aUMOJICHCTBUS OpPraHU3Ma C BHEIIHEW CPEOM.

V1. Xumus u 3KoJ10rus

32.

OcHoBHbIE BU/BI 3arpsi3HEHUN aTMocdepbl U UX
HCTOYHUKHU.

33.

Boma. Boma B wMacmrabax rmiadersl. OdymcTka

NUTHLEBOI BOJBI.

34.

[TapaukoBelli 3¢ dexT, rnodasbHOE NOTEIIEHHE
KJIMMaTa M WX BO3MOXHBIE TIocneaAcTBUsL. O30HOBBIN
CJIOW W €ro 3HaueHue JUIsl )KU3HU Ha 3emJe. 3anura
aTMocdepsl OT 3arps3HEHUS.

35.

Hedts n Hedrenpoayktsl. HedTh kak Tommmao.
3arps3HEHNsI MEPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTb KaXJI0T0 YEJIOBEKa 3a
0€30MacHyI0 OKPY>KAIOIIYIO CpPELy.

KomiekT xosiekimii
M3CHUCKA

Hroro

35
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