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|. IosicHuTeNbHAasA 3aNKMCKa
Pabouast nporpamMma cocTraBjieHa HA OCHOBE CJIeIYIOIIUX JOKYMEHTOB:

e OyHAaMEHTANBHOTO s/pa COAep)KaHus oOmero oOpa3oBaHUS U B COOTBETCTBHH C
l'ocynapcTBeHHBIM CTaHIApTOM 00IIero oopazoBanus (mpuka3 MuHHCTEPCTBA 00pa30oBaHUS U
Hayku Poccutickoit @eneparuu ot 17.12.2010 1. Ne 1897).

o @enepanpHoro 3akoHa «O06 oOpazoBanmu B Poccuiickoit ®enepammm» Ne273-O3 ot 29
nexaops 2012.

e ®denepanbHOro IepeyHsi y4eOHHMKOB, PEKOMEHJOBAHHOTO (JOMyLIEHHOro) MuHHCTEPCTBOM
oOpazoBanusi W Hayku P® K UCHOJB30BaHUI0O B 00pa30BaTeNbHOM TIpOIECCE B
o0mieo0pazoBarenbHBIX yapexaeHusx Ha 2023-2024 yaeOHbIi TO/I.

e TpebGoBanuii K pe3ylrbTaTaM OCHOBHOTO 0Omero oOpa3oBaHUs, TPEJICTABICHHBIX B
(beneparbHOM TOCYIapCTBEHHOM 00pa30BaTEeIBbHOM CTaHAApTE 00ImIero oOpa3oBaHUsI BTOPOTO
MOKOJIEHHS. B HUX TakKe y4yuThIBAIOTCS WAEU pa3BUTHUS U (POPMHpPOBAHMS YHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI 111 OCHOBHOTO OOIIEro 00pa3oBaHus.

e Meroanueckux peKOMEHJAlMii MHUHHCTepcTBa mnpocsenieHus Poccuiickoi denepanuu 1o
«Peammzanun  00pa3oBaTENbHBIX MPOrPAMM  €CTECTBEHHOHAyYHOM M TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEW IO XMMHMM C HCIIOJIb30BaHMEM 000pyaoBaHMs ILeHTpa «Touka pocTa»
(yrBepikIieHbl pacropsbkeHneM MunucrepcTBa npocseuieHus: Poccuiickoit denepanuun ot 12
saBaps 2021 r.Ne P-6).

[Iporpamma «YauBuTeNbHAas XUMUS» JETATU3UPYET COJEpkKaHHE Kypca BHEYPOUHOM
NeSITeNIbHOCTH, JaeT MoApoOHOE paclpeiesieHue YacoB U MOCIEA0BATEIbHOCTh U3YUEHHUS TEM U
pa3aenos.

JlanHast mporpaMMa npefHa3HaueHa Ul ydamuxcs 9 kiacca, MO3BOJISIET PacIIupUTh U
YIayOuTh y y4alluxcsi MPaKTHYECKOe MPUMEHEHUE MOJIYYEHHBIX TEOPETUYECKHX 3HAHUU IO
XUMHUH.

ABTOpCcKass mporpamMma paccuuTaHa Ha 34 y4yeOHBIX waca (1 wac B Hemeno),
OpUEHTHpOBaHA Ha yriayOJieHWe W paclIMpeHue 3HaHWil, Ha pa3BUTHE JI0003HATEIHLHOCTU U
MHTEpeca K XMMHH, Ha COBEPIICHCTBOBAHNE YMEHUM, yJalluxcsi 00panaThCs C BEIeCTBAMHU.

JlaHHBIM ~ KypC BHEYPOUHOM  JESATEIBbHOCTH MPEAyCMaTPUBAECT  AKOJOTHYECKYIO
HaIpPaBJIEHHOCTh XWMHUYECKOTO 00Opa3oBaHMsl, NpeAycCMaTpUBAaeT O3HAKOMIICEHHE YyYalllUXcs ¢
XMUMHYECKUMHU AaCIeKTaMHU COBPEMEHHOW HKOJIOTMM M 3KOJOTHYEeCKHX MpolsieM (rinodanbHoe
MOTEIJICHUE KJIMMAaTa, 030HOBBIE AbIPHI, KUCIOTHBIC J0XKIU, 3arpA3HEHHE OKPYKAIOIIEeH CPe.Ibl,
HCTOIIEHUE MPUPOTHBIX PECYPCOB).

leHHOCTH TpOrpaMMBlI 3aKJIIOYAETCSl B TOM, YTO Yydyallluecs C IOMOIIbI0 KeHc —
TEXHOJIOTUH MOJTy4aT BO3MOXHOCTh IIOCMOTPETh HA pPa3IMuHbIe MPOOIEMBI C MO3UIUU YUYEHBIX,
OIIYTUTH BECh CIEKTP TPEOOBAHUI K HAYYHOMY -HCCIIEI0BAHUIO.

AKTyallbHOCTh TPOTpaMMbl B TOM, YTO OHA CO3JAaeT YCIOBUSA [UISl COILMAIBHOTO,
KYIBTYPHOTO W TpO(ECCHOHANBFHOTO CaMOOIPENeIeHHs, TBOPUYECKON caMopeanu3aluu
JUYHOCTH peOHKa, (GOPMUPOBAHUS XMMHUYECKOM TIpaMOTHOCTH. 3HAHUS U  YMEHUA,
HEOOXOIUMBbIE M7l OpraHU3alid HCCIEJOBATENbCKON JEeSATeNbHOCTH, B OYAyIIeM CTaHyT
OCHOBOI /71 OpraHM3allid HayYHO-HCCIIEJI0BATENbCKOM JESTENbHOCTH B BY3aX, KOJUJIEHXKaX,
TEXHUKyMax | T.1.

Bce uWHHOBallMOHHBIE TE€AArOTMYECKHE TEXHOJIOTMM H3HAYAJIBHO CTPOATCA  Ha
KOMIIETEHTHOCTHOM TOJXOJ€ M HaleleHbl B pe3yapTaTe oOydeHuss Ha Oyaymlyro
npodecCHOHANBbHYIO JIeATeNbHOCTh. JlaHHOE YTBEp)KICHHE U OMpeAeNseT aKTyalbHOCTh
npumeHenus «Keiic — Metona» B mpakTtuke obpa3zoBanus. Keiic — TeXHOJIOTHH MPEICTABISIOT
co0oii rpynmy o06pa3oBaTeIbHBIX TEXHOJIOTHI, METOJIOB M MPUEMOB 00y4eHHUs, OCHOBAaHHBIX Ha
pElIeHNH KOHKPETHBIX MpoOieM, 3aad, MO3BOJSIOT B3aUMOICHCTBOBATh BCEM OOYJarOIIMMCH,
BKJIFOYAs IPETo/1aBaTeis.

[Ipu pa3paboTke MporpaMMbl aKIEHT JAeTalics Ha BOMPOCHI, KOTOpbIe B 0a30BOM Kypce
XUMHUU OCHOBHOM WIKOJIBI PACCMATPUBAIOTCS HEAOCTATOYHO IMOJHO WJIM HE paccMaTpUBArOTCS
COBCeM. 3a/laydl M yIpaXHEHUsS TMOJ00paHbl TaK, YTO 3aHATHS MO MX OCMBICICHUIO U PEIICHUIO
MPOXOJIAT MO0 MapauIebHO C U3yYaeMbIM Ha YPOKax MaTepuaioM, MO0 Kak MOBTOPEHUE yKe
IIOJTy4CHHBIX 3HAHUMH.

[IpakTuueckass 3HAYMMOCTH MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO C IOMOIIBIO KeHC-



TEXHOJIOTUH Y/AAeTCs aKTUBHM3HPOBATH Pa3IMYHbIC (PAKTOpPBI: TEOPETHUECKHE 3HAHUS MO TOMY
WIH MHOMY KypCy, NPaKTHUYECKHH OMBIT 00ydyaeMbIX, MX CIIOCOOHOCTb BBICKAa3bIBaTh CBOH
MBICIIM, WJ€W, MPEJIOKEHNs, YMEHHUE BbICAYyLIaThb AaJbTEPHATUBHYIO TOUYKY 3pEHHS, H
apryMEHTHPOBAHO BbICKAa3aTh CBOIO.

C nmomomp0 3TOTO  MeEToAa OOydarolMe IOJydaT BO3MOXKHOCTh HpPOSIBUTH H
YCOBEPIIEHCTBOBATh AHAJIMTUYECKHE U OLEHOYHBIE HABBIKM, HAYYUTbCA pabOTaTh B KOMaHJE,
MIPUMEHSTHh Ha IPAKTUKE TEOPETUYECKUIN MaTepuall.

HoBu3Ha naHHOW mNporpaMMbl 3aKJIFOYAeTCsl B BO3MOXKHOCTH HU3YyYEHHUS Y4alllUMMCS
HOBBIX TE€M, HE paccMaTpUBAaEMBIX MPOTPAaMMOM MpeaMeTa, C TOMOIIBI0 IMPOOIEMHO-
CUTYaTUBHOTO OOY4YEHHMs] C MCIOJIb30BAaHUEM KEWCOB. OTO MO3BOJSET CTPOUTH OOyueHue
ydammxcs 9 KiIaccoB € y4eTOM MAaKCHUMaJbHOTO TPUOMMKEHMSI IpeAMeTa XUMHHM K
MIPaKTUYECKON CTOPOHE KU3HU.

Heap kypca: pacmvpenue u yriyolieHue 3HaHUM 10 IPeaMETy, CO3aHue BOCTIUTHIBAIOIIEH
cpenbl, 00ecTeunBaroiell aKTUBU3AIUI0 HHTEIIEKTYaJIbHBIX HHTEPECOB YYAIIUXCSl B CBOOOIHOE
BpeMs, pPa3BUTUE 3I0POBOM, TBOPYECKH pACTYIIEH JIMYHOCTH, NOATOTOBIEHHOW K



JKHU3HCACATCIIbHOCTHU B HOBLIX YCJIOBUAX, CIIOCOOHOI Ha COIMAJIbHO 3HAYUMYIO IIPAKTUUYCCKYIO
ACATCIIBHOCTD, p€ajin3aluio I[O6pOBOJIB‘-IeCKI/IX MHUIUATHUB.

3angaum kypca:
1. ®opmupoBaHue MO3UTUBHOM CAMOOIICHKH, CAMOYBAKCHHUSI.
2. ®opMupoOBaHUE KOMMYHHKATUBHON KOMIIETEHTHOCTH B COTPYIHHYECTBE:
— YMEHHE BECTU AMAJIOT, KOOPIAUHUPOBATH CBOU JEMCTBUS C AEUCTBUSMHU APTHEPOB IO
COBMECTHOM ACATCIBHOCTH;
— cnocoOHOCTH T00pOKENATETHHO M YYTKO OTHOCHTBCS K JIIOZSIM, CONIEPEKUBATD;
— (opMHUpPOBaAHHE COIIMATBLHO aJIEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opmupoBaHue CIOCOOHOCTH K OPTaHU3aIluH JESITETBHOCTH U YIIPABJICHUIO €IO:
— BOCIIUTaHUE LIEIEYCTPEMIIEHHOCTU U HACTONYNBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3aluy pabovero NpOCTPAHCTBA U PALIMOHAIBHOTO
WCI0JIb30BaHUs pabovyero BpeMeHu;
— (popMupoBaHUE YMEHUS CAMOCTOSITEIBHO M COBMECTHO IJIAHUPOBATh ACATEIbHOCTD U
COTPYIHHYECTBO; — (POPMUPOBAHUE YMEHUSI CAMOCTOATEIBHO U COBMECTHO MPUHUMATD
pelieHusl.
4. ®opMUpOBAHHUE YMEHUS PElIaTh TBOPUECKHE 3a]1auH.
5. ®opMmupoBaHue yMeHus paboTath ¢ nHpopmanuen (coop, cucTeMaTu3anus, XxpaHeHHe,
WCIOJIb30BaHNE).

Il. [Inanupyemble pe3yJIbTaThl OCBOEHHUS COJEP:KaAHUA Kypca

JInyHoCTHBIMHU pe3yJdbTaTaMi SABJIAIOTCA:
- 8 YEHHOCMHO-0PUEHMAYUOHHOU chepe: TYBCTBO TOPJOCTH 32 POCCUICKYIO HAYKY, OTHOIIICHHUE
K TPYZY, LEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpyoosoil cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HanbHEHIIEH oOpa3oBaTelbHOM
TPAaEKTOPHU;
- 8 NO3HABAMENbHOU Cchepe: MOTHBALUS YYCHUS, YMCHUE YIPABISATH CBOCH MO3HABATEIHHOU
JESTEIbHOCTH.

IIpenMeTHBIMU pPe3yJIbTATAMM OCBOCHUS POTPAMMBI SBJISTFOTCSL:
- 8 NO3HABAMENBLHOU chepe:
OIHMCBIBATH JIEMOHCTPAITUOHHBIC H CAMOCTOSITEIILHO IMPOBEICHHBIC XUMUYECKUE IKCIICPUMEHTHI;
KJIaccu(pUIMpPOBaTh U3YUCHHBIC OOBEKTHI U SBJICHUS;
JIaBaTh OIPEICIICHHS U3YUYECHHBIX TOHSATHIA;
OIKCBIBATH M PA3JINYaTh U3yUCHHBIC BEUICCTBA, IPUMCHSIEMbIC B TIOBCEIHEBHOM KHU3HH,
CTPYKTYPUPOBATh U3YYCHHBIH MaTepUall 1 XUMHUYECKYIO HHPOPMAIIHIO, TIOJTYUYECHHYIO U3 APYrUX
HCTOYHUKOB;
JIeTIaTh BBIBOJIb M YMO3AKIIFOUCHHS U3 HAOJIIOICHHUIA;
0e301acHO 00paIIaThCs BEECTBAMHU.
- 6 mpy0osol cepe:
TUTAHUPOBaTh W OCYIIECTBJIATH CAMOCTOSITEIBHYIO pabOTy IO IMOBTOPEHUIO M OCBOCHHUIO
TEOPETHUYECKON YaCTH,
TUTAHUPOBATh U MPOBOJAUTH XUMHUECKUI SKCIIEPUMEHT; UCTIOJIh30BATh BEIIECTBA B COOTBETCTBUU
C MX MPEIHA3HAYCHUEM U CBOMCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
aHAJIM3UPOBATh u OLICHMBATh  TOCIICACTBUS JJISI  OKpPYXKAIOIIeH Cpe/Ibl
OBITOBOI U
MIPOM3BOJICTBEHHOW  JICATEIILHOCTU YENIOBEKa.
- 8 chepe bezonacHocmu HcuzHeOesmelbHOCMIU:
OKa3bIBaTh MEPBYIO TOMOINb IMPH OTPABICHUSAX, 0XOTax M APYrMX TPaBMax, CBSI3aHHBIX C
BEIIIECTBaMU U J1a0OpaTOPHBIM 000PYJOBAHUEM.



MeranpeaMeTHBIMH Pe3yJIbTaTaAMHM SBIIIFOTCS:
- YMEHUE ONPEIEIIATh CPEACTBA, TEHEPUPOBATh UAECH, HEOOXOAUMBIE I UX pealu3aliy;
- BJIaJICHHE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYyYHBIMH CIOCOOAMU JIEATEIBHOCTH: U3MEPEHUE,
HaOJI0/IeHUE, SKCIIEPUMEHT, y4eOHOE UCCIICI0BAaHHE;
- YMEHHE ONpeeNsaTh Lelu U 3aJaul AEATEIbHOCTH, BHIOMpATh CPEACTBA PEeAM3alU LU U
IIPUMEHATH UX Ha IIPAKTHUKE;
- HCII0JIb30BAaTh Pa3JINYHbIEC UCTOYHUKH JUISI TOJTYYEHHS] XUMUYECKON HH(pOpMaLnu.

OcBoeHue MporpamMmmbl BHEYPOUHOH IEATETHHOCTH 00YyJaIOMIMMUCS TIO3BOJIUT TOTYIUTh
CJIEIYIOLUE PE3YIIBTATHI:

B cepepe pazeumua nuunocmuvix ynueepcanbHuvlxX yueOHbIX 0elicm Uil 6 PAMKAX:
Koenumuenozo komnonenma 6yoym cgpopmupoganul:

- 9KOJIOTMYECKOE CO3HaHWE, MPU3HAHUE BBICOKOM IIEHHOCTH JKM3HU BO BCEX €€ MPOSIBICHUSIX;
MPaBUJI TIOBEACHUS B UYPE3BBIUAMHBIX CUTYAITUAX;

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIIJIEHHS, OPUEHTALMsI B OCOOEHHOCTSAX COLMAIbHBIX
OTHOIIIEHUH 1 B3aUMOJICHCTBUM.

Leamenvnocmuozo komnonenma 6yoym cghopmuposanvi:

- YMEHHE€ BECTH MOl Ha OCHOBE PABHONPABHBIX OTHOUIEHWH M B3aWMHOTO YBaXKEHHS U
TIPUHSTHS;

- yCTONYMBBIA TO3HABATENbHBIM WHTEPEC M CTAHOBIEHHE CMBICI000pa3yrouieil QpyHKuuu
M03HABATEIHLHOTO MOTHBA,

- TOTOBHOCTbH BbIOOPA MPOPUILHOTO 00pa30BaHUsl.

LlennocmHo2o u IMOYUOHANLHO20 KOMNOHEHMO8 Oyoem chopmuposana:

- MOTPeOHOCTh B CAMOBBIPAXEHUH U CAMOPEATTU3alliH, COLUAIILHOM NTPU3HAHUU.
OO0yuaromuiicst MOJIYYUT BO3MOKHOCTD IS (JOPMUPOBAHUS:

- TOTOBHOCTH K CaM0OO0Opa30BaHUIO U CaMOBOCIUTAHHIO;

- BRIP@KEHHOHN YCTOMYMBON YIEOHO-TTO3HABATEILHON MOTHBAIIUY U HHTEPECA K YUCHHIO.

B cehepe pazeumus pecynamugnplx yHugepcaibHuviX y4eOHbIX 0eicmeuil 00yuarouuiica
Hayyumca:

- CaMOCTOSITEIbHO aHAJU3UPOBATH YCIOBHS JOCTMXKEHHUS 1€ Ha OCHOBE yueTa BbIJCIECHHBIX
y4UTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

- LIeJIeToJIaraiuio, BKIII0Yas MOCTaHOBKY HOBBIX II€JIeH, TpeoOpa3oBaHue MPaKTUYECKOM 3a1auu
B [103HABATENIbHYIO;

- IJTAHUPOBATH MYTH JIOCTHKEHUS LEeIeH.

Honyuums 603MOHCHOCNb HAYYUMBCA

- MpU TUTAHUPOBAHUU JOCTUKEHUS 1I€JIel CaMOCTOSATENBHO U aJIEKBATHO YYUTHIBAThH YCIOBUS U
CpEeICTBA UX JOCTHKCHHUS,

- CaMOCTOSATEILHO CTAaBUTh HOBBIE YUEOHbIE LIETU U 3a/1a4H.

B cepepe pazeumua noznasamenvrvix yHUEpCaIbHbIX y4eOHbIX OCUCHEUT 00YUAIOUWUTICA
Hayuumca:

- IPOBOINTH HAOIIOIEHHSI ¥ SKCTIEPUMEHT 1101 PYKOBOJICTBOM YUUTEJNS;

- OCHOBAM pE€aJIM3alUK IPOECKTHO-UCCIEJOBATEIbCKON JEATEIbHOCTH;

- OCYILIECTBIISATh PACIIMPEHHBIH OMCK MHPOPMALIUH C UCTIOIB30BaHUEM PECYPCOB OMOIMOTEK U
HMHTEpHETA.

Llonyuum 603MOCHOCb HAYYUMBCA

- CaMOCTOSITEJIBHO MPOBOAUTH UCCIIEIOBaHNS HAa OCHOBE IIPUMEHEHUS] METOJIOB HAOJIOJICHUS U
JKCIIEPUMEHTA;

- CTaBUTH MPoOJIEMy, apryMEHTHPOBATh €€ aKTyalbHOCTb;

- OPraHU30BaTh UCCIIEIOBAHUE C LENbIO IPOBEPKU TUIIOTE3BI;

- BBIJIBUT'aTh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX IPOLIECCOB;

- IeJIaTh YMO3AKJIFOYEHUS U BBIBOIbI HA OCHOBE apr'yMEHTALUH.



B cihepe pazeumusn KoMmMyHuKamueHvlX YHUGEPCAIbHBIX YUEOHBIX OelCm Ul 00yUalOWuIicA
Hayuumca:

- AJICKBATHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA [UISl PELIEHUS PA3TUYHBIX KOMMYHUKATUBHBIX
3a7a4; BJAJETh YCTHOW U MMCbMEHHOW PEUbIO;

- aJICKBaTHO HMCIOJI30BATh PEYb JIJIs IVITAHUPOBAHHUS U PETYJIALIMU CBOCH AEATENBHOCTH;

- OpPraHu30BbIBATH U IUIAHUPOBATH YIEOHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- UHTErpUpOBaTHCS B TPYNIYy CBEPCTHUKOB M CTPOUTHh MPOJYKTHUBHOE B3aWMOJICHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

Honyuums 603MOHNCHOCIL HAYUUMBCSL:

- OKa3bIBaTh MOJIEPKKY U COACHCTBUE TEM, OT KOI'O 3aBUCUT JOCTHUKEHHUE LIEJIM B COBMECTHOM
JICSITCIIbHOCTH;

- OpaTh Ha ce0s1 MHUIIMATUBY B OPraHU3allMd COBMECTHOTO JICUCTBUSI.

111 ®opmbl U BUABI YUeOHOI JeATeJbHOCTH

B mponecce 3aHSATUU BCAYIIUMHU METOJIAMU U IpUEMaMHU OpraHu3aliu ACATCIbHOCTU ydallluXCA
SABJISAOTCA:

— METOJT CITyXOBOT'O BOCIIPHSITHSI Y CJIOBECHOMU Tiepeiaun MHPOPMAITNH;

MIPUEMBI: paccKas, JEKIHs, IUCKyccusi, Oecena, BRICTYILUICHUE;

— METOJ CTUMYJIUPOBAHUA U MOTHBAILINH,

MMPHUEMBI: CO3JJAHUC CUTyalluH YCII€Xa, MOOUIPCHHUE, BBIIIOJTHCHUE TBOPYCCKUX BaﬂaHHﬁ, CO3JaHUC
MpOOJIEMHOM CUTYAIMH, MPOTHO3UPOBAHNE OYAyIel NeATeTbHOCTH, KOPPEKTHOE MPEIbsIBICHUE
TpeOOBaHUM, 3aMHTEPECOBAHHOCTh Pe3yIbTaTaMU PaOOTHI;

— MeToJ nepeaadr HHQOPMAITHH € TIOMOIIBIO TPAKTHYECKON JICATSIILHOCTH;

MIPUEMBI: COCTABJICHUE TIaHA, TE3UCOB BHICTYIUICHUH, PEIaKTHPOBAHUE, OIICHUBAHHUE
BBICTYIIJICHUH, COCTABIICHHE CXEM M TaOJIHII,

— METOJ KOHTPOJIS;

MIPUEMBI: aHAJTU3 BHICTYIUICHUH, HAOJTIOICHUS, CAMOOIICHKA, OIIEHKA I'PYIIIBI, TECTHI,
BBICTYILJICHHS HA 3aHATHSX, 3alIUTA IIPOCKTA.

@®opMbl OPraHu3annu 00y4eHus :

— IPYIIIOBbIE;
— WHJWBUyaJIbHBIE;

— (ppOHTAIILHEIE.

IV ®opMbI KOHTPOJIS Pe3yJIbTATOB OCBOEHHUS MPOrPaMMBbI

DOopMBI KOHTPOJIS:

L4 TeKYH_[Hﬁ KOHTPOJIb (OHGHKa AKTHUBHOCTHU IIPpH O6CY)KI[CHI/II/I HpO6J'I€MHBIX BOIIPOCOB,
PE3YyJIbTATOB BBINIOJIHCHUA JOMAIITHUX 3a,Z[aHI/II7I);

® TEeMaTUYECKUH KOHTPOJIb (OL[EHKA PEe3y/IbTaTOB TEMATUYECKOTO TECTUPOBAHNUA);
® UTOTOBBIM KOHTPOJIb (OLIEHKA Pe3yIbTaTOB BBHIOJHEHUS pa3anuHbIX BapuanTos KIIMoB)

V Copep:xanus Kypca BHEYPOUHOIi 1eITeJIbHOCTH

BEHIECTBA (3 uaca)

Hemnoro 13 nuctopuu Xumun. XuMus BUepa, CeroiHs, 3aBTpa.
BemectBo, pusnyeckue cBOCTBa BEILIECTB.

OTnumne YUCTHIX BemecTB 0T cMeceil. CriocoObl pa3eneHus: CMecen.
IIpakTuueckas padora Ne 1 «Crioco0sl pazaeneHus cMeceii».



XUMUYECKHUE PEAKIIUU (4 uaca)

[Tpu3naku xumuyeckux peaknuii. Knaccupukanmuss XUMHUYECKHX pEaKIUil M0 pa3IudHbIM
MIpU3HAKaM. OJIEKTPOJUTHYECKAs UCCOLMALUA. OJEKTPOJIUTHl M HEAIEKTPOJIuThl. Peakuuu
HOHHOTO  oOMeHa.  OKHCIHTEIIFHO-BOCCTAaHOBHUTENbHBIE  peakuuu.  OKuUCIUTeNnH |
BOCCTaHOBHTEJIN.

JlabopaTopHasi padora Ne 1 «Peakuus 3amellleHUss MEAU JKEIE30M B PAcTBOPE MEIHOIO
KYyIIOpOCa, BOJOPOAA LIMHKOM B PacTBOPE COJISTHOW KMCIIOTBI.

JladopaTtopHasi padora Ne 2 «Peakinusi oOMeHa Mexay KapOOHATOM Kajbllds W COJISTHOM
KHCJIOTOM, XJIOPUJIOM Oapusi U CEPHOM KHUCIOTOI», «Peakius pasznokeHus THAPOKCUIA MEIU

(1.

METAJLJIbI (9 uyacoB)

XapakTepucTHKa METAJIJIOB TJIaBHBIX TOATPYII U UX COEAMHEHUN

OO0mas XapakTepucTHKa MeTauIoB raaBHbIX noarpynn [-III rpynm B cBsi3u ¢ UX MOJOXKEHUEM B
MEePUOANYECKON crucTeMe XxuMmuueckux snemeHtoB JI.1. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XMMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUN METAIIJIIOB - IIEI0YHbIX,
IIEJI0YHO3EMENbHBIX.

XapakTepucTHKa NEPEXOHBIX JIEMEHTOB — MEIH, XKeJle3a, ATFOMUHUS 110 UX MOJIOKEHHUIO B
MePUOANYECKON cucTeMe XuMudeckux anemenToB J[.M. MenneneeBa 1 0COOEHHOCTSM CTPOCHHUSI
UX aTOMOB.

Meramel B mpupoje: pyabl YEPHBIX, IBETHBIX, JPArolleHHBIX METAJUIOB. XapaKTepHbIE
MeTajinyeckre, (pU3M4YecKkue M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOEHUE METaJUIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTAJUIOB. [Tosb3a 1 Bpen MeTallIoB JUIsl YeloBeKa.
DJIEKTPOXUMUYECKUI pPsifi HAIpsKEHU meTauioB. Koppos3us MetaisioB. MexaHu3M KOPpO3UHU
MeramioB. Knaccudukanuss xoppo3un MetauioB.  CHocoObl  3allUThl  OT  KOPPO3HUHU.
AHTHKOPpO3UiiHbIE NOKPBITHS. CILIaBHI.

Peakimun OBP ¢ yuactuem metaiuioB u ux coenuHenuil. [lemouku mpeBpamieHuii (mo oodpasiy
or9).

IIpakTHyeckasi padora Ne 2 «KauecTBeHHBIE peakliMi HA HOHBI METAJIOBY

HEMETAJLIBI (13 yacoB)

Hewmeramnsl B ipupoe. Mcnosib30BaHue NpUpOIHBIX PECYPCOB.

Crpoenue aromoB HemeTtasioB. CTpoeHuss Mozekysl HemeTtauioB. Dusmyeckue CBOICTBa
HeMeTauioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAILIOB.

Psin sanekTpooTpuLiaTeIbHOCTH HEMETAUIOB. XMMHUYECKHUE CBOMCTBA HEMETAILIIOB.

[IpakTuueckass IIKajla »3JIEKTPOOTPULATENBHOCTH aTOMOB. Hemeramnsl — OKUCIUTENIH U
BOCCTAHOBUTENU. B3auMo1eiCTBUE C MPOCTHIX U CIIOKHBIX BEILIECTB.

OOmiass xapakTepucTHKa HEMeTauloB riaBHbIX mnoarpynn IV-VII rpynm B cBsBU ¢ uX
MOJIOKEHUEM B MEPUOJUYECKON cuctemMe xumuueckux osnemeHToB JI.MI. MenneneeBa wu
OCOOCHHOCTSIMU CTPOCHHSI UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB M COEIMHEHUHA HEMETaUIOB -
raJIor€HOB, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

Pemenue 3ananuit Ha cocTaBiIeHUE YPABHEHUN XUMUYECKUX PEAKLIUH.

IIpakTHyeckas padora Ne 3 «OKClIEpUMEHTANIBHBIE 33/Ja4M 10 PACIO3HABAHUIO U MOIYYEHUIO
BEILIECTBY

XUMMUSI U 3IOPOBBE (2 yaca)

CocraB u cpelIcTBa COBPEMEHHBIX M CTAPUHHBIX CPEJCTB TMTUEHBI, POJIb XUMHUYECKUX 3HAHUH B
IPaMOTHOM BBIOOPE ATUX CPEJCTB; MOJIE3HBIE COBETHI M0 YXOAY 3a MOJIOCTHIO pTa.

OcHOBHBIE COCTaBISIOIIME 3I0POBOTO 00paza xu3Hu. [IpaBuiia moanepanHus 310poBOro oopasa
XKU3HU. POJIb XMMHMUYECKMX 3HAHUU TpU aHAJIM3€ B3aUMOJICHCTBHUS OpraHM3Ma C BHEIIHEH
CpEHON.



XUMMUS U DKOJOTUS (3 uaca)

OcHOBHBIE BUIBI 3arpsI3HEHUN aTMOC(EPBI U KX UCTOYHHKH.

Bopa. Bona B macmtabax niuanetsl. O4ncTKa MUTHEBOM BOJIBI.
[TapuukoBeiid 3¢ ek, rnodarbHOE MOTEIUIEHWE KIUMaTa M MX BO3MOKHBIC ITOCIIEACTBUS.
O30HOBBIN CJIOH U €r0 3HAYCHUE [T )KU3HH Ha 3emiie. 3aiuTa atMocqephl OT 3arps3HEHHUS.
Hedts u Hedrenponykrsl. HedTh kKak TOmIMBO. 3arps3HeHUs] MUPOBBIX BOJJOEMOB.

JInuHast OTBETCTBEHHOCTH KaXK/IOTO YEJIOBEKA 3a OE30MaCHYI0 OKPYKAIOIIYIO CPELy.

VI TemaTu4yeckoe nJianHupoBaHue

HUcnoan3oBanue
Kou- 000opy/0oBaHus LIEHTPA
Ne €CTeCTBEHHOHAYYHOI U
n/n Tema sausTus Bo TEXHOJIOTHYEeCKOii
4acoB N
HaNpaBJIEeHHOCTEH
«Touka pocra»
I BemecrBa 3

1. | HemHoro wu3 wucrtopun XuMmuu. XHUMHS BUEpa, JleMOHCTpaIOHHOE
CEroJIHs, 3aBTpa. obopynoBanue

2. | BemectBo, (hu3nyeckue CBOMCTBA BEIIECTR.

OTnuune YUCTBIX BemecTB OT cMecei. CriocoObl
pa3aesieHusi CMeCei.

3. | lIpaktnueckasn  padora Ne 1  «CrocoObr Ludposast nabopaTopus 1o
paszieneHus cMeceii». XuMuH (0a30BBIH yPOBEHD),

KOMIUIEKT MTOCY/Ibl U
000pyI0OBaHUS IS
YYEHUYECKUX OTBITOB
(busuka, xumus,
OHMOJIOTHSI ), KOMILJIEKT
XUMHWYCCKUX PCAKTUBOB
I XuMH4YeCKHe peakiuu 4

4. | Ilpu3naku xumuueckux peaknuid. Krnaccudukanuys
XUMHUUYECKUX PEAKUHM IO pa3IuYHbIM IPHU3HAKAM.

DIIEKTPOJIMTUYECKAS TUCCOLIAALIMSL.

5. | DIEKTPOJUTHI U HEIJIEKTPOJIUTHI. Peakiiuu HOHHOTO JIeMOHCTpaIHOHHOE
obmeHa. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC 00opynoBaHue
peakuyu. OKUCIUTENIN U BOCCTAaHOBUTEIH.

6. | JladopaTtopHuasi pa6ora Ne 1 «Peakius 3amenieHus [Tudposast madbopaTopus o
MeIu JKEJIe30M B pacTBOpPE MEITHOro KyIopoca, XuMnH (6a30BBIH yPOBEHB),
BOJIOPO/Ia IIMHKOM B PACTBOPE COJISTHOW KHUCJIOTHD. KOMIITICKT MOCYAbI 1

000py0BaHUS IS
YYEHHUYECKHUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHWYCCKUX PCAKTUBOB
7. | JIabopaTtopnas pabdora Ne 2 «Peakuus oOmeHa [udposast mabopaTopus 1o

MeXAy KapOOHATOM KalbIUs U COJSHOW KHUCIOTOM,
XJIOpUIOM Oapusi M CEpHOM KHUCIOTOW», «Peakius
paznoxxenus runpokcuaa meau (I1)».

xuMuH (0a30BBIA YPOBEHB ),
KOMIUIEKT MTOCYbI U
000pyIOBaHUS IS
YYEHUYECKUX ONBITOB
(pu3uka, xumus,
OUMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTHBOB




1. MeTtanibl.

XapaKTepI/ICTI/IKa MCTAJIJIOB T'JIaBHBIX HOI[I‘pyrIH Hn UXx
COEIMHEHMI.

OOm1ast xapaKTepUCTHKA METAJJIOB TJIABHBIX
noarpynt |-l rpynn B cBsi3u ¢ ux 10J10’K€HNEM B
MIEPUOIUYECKON CUCTEME XMMHUECKUX 2JIEMEHTOB
J.W1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10.

XapakTepHbIE XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB U COEAMHEHUI METAJUIOB - IEJITOYHBIX,
HIEJI0YHO3EMEIIbHBIX

JleMoHCTpalroHHOE
obopynoBaHue

11.

XapaKTepI/ICTI/IKa MEPEXOJHBIX DJICMCHTOB — MEIH,
Kele3a, aTIOMUHHS TI0 UX TIOJIOKESHHIO B
HepHOHquCKOﬁ CHUCTEMEC XUMHUYCCKHUX 3JIECMCHTOB
JI.W1. MenzeneeBa 1 0COOEHHOCTSIM CTPOEHUS MX
aTOMOB.

12.

Meramisl B mpupoje: pyabl YEPHBIX, LBETHBIX,
JPAroeHHbIX METaJIJIOB. XapakrepHsle
MeTajinyeckue, (Qu3nueckue U XUMHUYECKUe
CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAIIOB.

13.

IloHsATHE aKTUBHBIX M IACCUBHBIX MeTasIoB. [lonan3a
" BpCa METAJIJIOB IJId YEJIOBEKA.

14.

DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.
Koppo3sus Meramnos. MexaHnu3m Koppo3nuu
MetaiioB. Kitaccugukanus Koppo3un MeTaIoB.
CriocoObl 3aTUTHI OT KOPPO3UH. AHTUKOPPO3UHHBIC
noKpbITHs. CIIaBBbI.

KoMiiexT koyuieknui u3
CIIHCKA

15.

Peakuuu OBP ¢ ywactuem wMeTamwioB W HX
coenuHeHui. llenmouku mpeBparieHuit (mo obpasiy
orm).

JleMoHCTpaloHHOE
obopymoBaHue

16.

IpakTHyeckasi padora Ne 2 «KauecTBeHHBIC
peakiuu Ha HOHBI METaJJIOB)

Hudporas madopaTopust 1o
XuMUH (0a30BBIA YPOBEHB ),
KOMIUJIEKT TTOCYbI U
000pyTOBaHMSI 1151
YYEHHUYECKUX OIBITOB
(busuka, Xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHYECKUX PEAKTHBOB

V. Hemerainl
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17.

Hemerannsl B npuposie. Micnonb3oBaHue NpupoaHbIX
PECYpPCOB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIOB.

19.

CTpOGHI/IH MOJICKYJI HCMCTAJJIOB.

20.

duznueckue cBoMicTBa HEMETAIIOB.

21.

CoctaB M  CBOWCTBa  NPOCTBIX
HEMETAJUIOB.

BCIICCTB -

22.

Psan QJICKTPOOTPUIATCIIBHOCTH HEMETAJJIOB.

23.

XMUMHYECKHE CBOMCTBA HEMETAJJIOB.

udposas madbopatopusi mo
XuMuH (0a30BbIi YPOBEHB),
KOMIUIEKT MTOCYbI U
000pyIOBaHUS IS
YYEHUYECKUX OTBITOB
(pu3uka, xumusl,
OMOJIOTHS ), KOMILIEKT




XUMUYCCKUX PCAKTUBOB

24.

[IpakTnueckas 1IKajga 3JIEKTPOOTPULATEIBLHOCTH
aTOMOB.

25.

Hemerainnsl — OKUCAUTENN U BOCCTAHOBUTEIIH.
B3anmMopeiicTBrae ¢ IPOCTBIMU U CII0KHBIMU
BELICCTBAM.

26.

OO0mass XapakTepuUCTUKAa HEMETaUIOB  TJIABHBIX
noarpynn IV-VII rpynn B ¢BS3M € UX IOJIO)KEHUEM
B NEPUOJAMYECKON CHCTEME XUMHYECKHUX 3JIEMEHTOB
JI.V. MenzneneeBa u 0COOEHHOCTSMHU CTPOEHUS MX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOWCTBA IMPOCTBIX
BEIIECTB M COCJAMHEHUI HEMETaUIOB - TaJIOT€HOB,
Kuciopona, cepsl, as3orta, d¢ocdopa,
yraeponaa,

KPEMHHUSL.

28.

Pemenne 3amaHuii Ha COCTaBICHHWE ypaBHEHUU
XUMHUYECKUX PEAKIIHM.

29.

IIpakTuuyeckas padora Ne 3 «JkcriepruMeHTaTbHBIE
3a71a4M M0 PACIO3HABAHUIO U TIOTYYCHUIO BEIIECTBY

Ludposas nadopatopusi 1o
XUMUH (0a30BBIN YPOBEHB ),
KOMIUIEKT MTOCY/Ibl U
000pyIOBaHUS TSI
YYEHUYECKUX OMBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XMMHYECKUX PEaKTHBOB

V. Xumus 4 310pOBbe

30.

CoctaB M cpencTBa COBPEMEHHBIX M CTapHHHBIX
CPEICTB TUTHEHBI, pOJIb XUMHUYECKUX 3HAHUU B
IPaMOTHOM BbIOOPE ITHX CPEJICTB; MOJIE3HBIE COBETHI
10 YXOJy 3@ IOJIOCTHIO pTa.

3L

OCHOBHBIE COCTaBJISIFOIINE 37J0POBOTO 00Opa3a
xu3HU. [IpaBuna nmoguepxkanus 310poBoro odpasa
KU3HU. POJIb XUMUYECKUX 3HAHUN MTPU aHAJIH3E
B3aMMO/ICHCTBHS OpraHu3Ma ¢ BHEIIHEH CpesIoi.

V1. XumMus ¥ 3K0/10rus

32.

OcHOBHBIE BHIBI 3arpsi3HEHUN aTtMocdepbl U HX
HMCTOYHHKH.

33.

Boma. Boma B Macmrabax 1radersl.  OuwncTka
NUTHEBOM BOJEL.

34.

[TapuukoBelii 3¢ dekr, TI00aTbHOE MOTEIJICHUE
KIIUMaTa ¥ UX BO3MOXKHBIE MocieAcTBUS. O30HOBBIM
CJION W ero 3HaveHue JUid )KM3HM Ha 3emJe. 3amuTa
atMocgeps! oT 3arpsizHeHus. Hedte u
HedTenpoaykTel. HedTh Kak TOIUIMBO.
3arpsi3HEHUs1 MUPOBBIX BOJI0EMOB.

JInyHast OTBETCTBEHHOCTh KaXXIOTO YelOoBeKa 3

0€30MacHyI0 OKPYXAIOIIYIO Cpesy.

KoMmIiekT koieknuii u3
CITCKa




VIl IlepeyeHb pexoMeHAyeMbIX HCTOYHUKOB

1. Apckuit FO.M., lanunsau B.W. u ap. «Okonorudeckre npoOaeMbl: YTO MPOUCXOIUT, KTO
BHHOBAT U YTO JIENIaThy»: ydeOHoe nocodue. M., MHIITY, 1997.
2. baiikoBa B.M. Xumus nocnie ypokoB. B momomp mkose. — M.: [Ipocemenue, 2011.

3. beikanoBa T.A., beikanoB A.C. 3a1a4u 110 XUMUU C IKOJIOTHUECKUM COJICPIKAHUEM. —
Boponex, 1997.

4. Tompadensn M.I'. BaeknaccHas padora o xumun. — M.: [Ipocsemenue, 2012.

5. I'me6oma B./l. Opranuzaims u npoBeIeHUE SKOJIOTHIECKOTO MTPAKTUKyMa CO
IIKOJIBHUKaMK: MeTotndeckue pekomennanuu/B.J1. ['me6osa, H.B.Ilo3aHsKOBa. —
Vineguosck: YUIIKITPO, 2007

6. I'peuymaukosa T.}O. [Iporpamma BHeypouHoOii aesitensHOCTH «brocdepa. Dxomorusi.
3nopoBbey. [Teker]: meroauueckue pekomenpanuu /T.1O. ['peuymnukosa, E.B.
Crnupuna. — YaesHoBck: @I'BOY BO «Val'TIY um. U. H. YabsHoBay, 2017.

7. T'peuymnukosa T.1O. [IporpamMmma BHEYpOUHOH AEATEIBHOCTU «DKOJIOTO-KPAEBETUECKHE
kBecThl». [Teker]: metoanueckue pexomenaamuu /T.FO. ['peuymnukoBa, E.B. Cnupuna.
— Vaeaaosck: ®I'BOY BO «Ynal'T1Y um. U. H. Yaesaosay, 2017.
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