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Hoacnumenvnan 3anucka

[Iporpamma «3a cTpaHUIaMu y4eOHUKA XUMUN» NETATU3UPYET COACPKaHUE Kypca
BHEYPOUHOM  JIEATENBHOCTH, JaeT TNOoJApoOHOE  paclpeiiesieHHe 4YacoB |
MOCJIEIOBATEHHOCTD U3YUYEHHUS TEM U Pa3/IeNioB.

JlanHass mporpamMma TpeaHa3HadeHa JUIsd ydamuxcs 9 kiacca, TMO3BOJSET
pacCIIMpUTh M YIIYOWTHh y YyYaNIUXCS TMPAKTHUYECKOEC NPUMEHEHHE IMOTYYSCHHBIX
TEOPETHUECKUX 3HAHUIN TTOXUMUH.

[Tporpamma paccuntana Ha 34 yueOHbIX yaca (1 yac B HelesI10), OpUCHTHPOBaHA HA
yrayOJeHue W pacuIMpeHHue 3HAHUM, Ha pa3BUTHE JIFOOO3HATEIILHOCTU HMHTEpeca K
XUMUH, HACOBEPIICHCTBOBAHUE YMEHUH ydalluxcsi oOpamiaThCs ¢ BEIIECTBAMHU.

JlaHHBIM Kypc BHEYPOUHOM JESTENBHOCTH MPEAYyCMATPUBAET SKOJOTUYECKYIO
HANpPaBJICHHOCTh XHMHYECKOTO 00pa3oBaHUs, MPEAyCMATPUBAET O3HAKOMIICHUE
yUYalUXCsl ¢ XUMHUYECKUMHU ACTIEKTaMU COBPEMEHHOW JKOJIOTMM U JKOJOTUYECKHX
npobiieM (ro0anbHOE MOTEIUICHUE KIMMaTa, 030HOBBIE JIBIPBI, KUCJIOTHBIC HOXKIH,
3arpsA3HEHUE OKPYXKAIOIICH Cpeibl, UCTOIIEHUE TPUPOIHBIX PECYPCOB).

[{eHHOCTH TPOTPaMMBI 3aKJIIOYAETCS B TOM, YTO YYAIIAECS C TOMOIIBIO KEHC —
TEXHOJIOTHHA TMOJydaT BO3MOXKHOCTh IOCMOTPETh Ha pPa3IMYHBIE TPOOJIEMBI C
MO3UIIUH YICHBIX, OIIYTUTh BEChCIIEKTP TPEOOBAHUI K HAYIHOMY HCCIICIOBAHUIO.

AKTYyaqpHOCTh MPOTPAMMBI B TOM, YTO OHA CO3/1aeT YCIOBHUS ISl COIMAILHOTO,
KYyJIbTYPHOTO u npodeccrnoHaIbHOTO camoOoIIpeIeTICHus, TBOPYECKOM
caMopeanu3alui JIMYHOCTH peOEHKa, (HOPMHUPOBAHMS XUMHUYECKOW TPaMOTHOCTH.
3HaHUST W yYMEHHUA, HEOoOXOoAWMbIe JUIsi OpraHu3alliu  HCCIIEeT0BATEIHCKON
NesTebHOCTH, B OyAylieM CTaHyT OCHOBOW IS OpraHU3alMi Hay4YHO-
MCCJIEI0BATENbCKOM IEATEILHOCTH B By3aX, KOJIJIEAKaX, TEXHUKYMaX U T.J.

Bce wHHOBAIMOHHBIC TEAArOTMYECKUE TEXHOJIOTHMHM HW3HAYAJIBLHO CTPOSTCS Ha
KOMIIETEHTHOCTHOM TIOJIXOJI€ W HalleJIeHbl B pe3yjbTaTe OOy4eHHs Ha OyIyIyro
MpoECCUOHANIBHYIO  JIeATeNbHOCTh.  JlaHHOE€  YTBEpXKICHHUE U  OIpenaenseT
aKTyanbHOCTh npuMeHeHus «Kelic — meronga» B mpakTuke obpazoBanus. Keiic —
TEXHOJIOTHH TPEICTABISIOT CO00M TpyImy 00pa30BaTeIbHBIX TEXHOJIOTHI, METOIOB
u mpuéMoB OOyYCHHS, OCHOBAaHHBIX HAa PEIICHWM KOHKPETHBIX MpoOJeM, 3amiad,
MTO3BOJISIOT B3aUMOJICHCTBOBATH BCEM O0YJArOITUMCS, BKITFOYAs TIPEToaBaTes.

[Tpu pa3paboTKe MporpaMMBI aKIEHT JIeaCcsl Ha BOMPOCHI, KOTOpbIe B 0a30BOM
Kypce€ XHMHH OCHOBHOM MIKOJBI PAcCMATPUBAIOTCSA HEAOCTATOYHO TOJHO WIIU HE
paccMaTpUBAIOTCSl COBCEM. 3aJlaud W yIpaKHEHUs MOJ00paHbl TaK, YTO 3aHSATUSI TIO
UX OCMBICIICHUIO M PEIICHHUIO MPOXOAT JUO0 MapauiesIbHO ¢ H3ydaeMbIM Ha YPOKax
MaTepHuaioM, JJH00 Kak MOBTOPEHUE YK€ MOTYYECHHBIX 3HAHHM.

HoBu3Ha nanHo# mporpaMMbl 3aKJTF0YACTCS] B BO3MOKHOCTU M3YUYEHUS yUAIIUMUCS
HOBBIX TEM, HE PaCCMaTPUBAEMBIX MTPOTPAMMON MpeaMeTa, C IMOMOIIBI0 TPOOIEMHO-
CUTYaTUBHOTO OOYYEHHS C HCIOJIb30BAaHUEM KEWCOB. DTO TMO3BOJISET CTPOUTH
oOydeHne ydJammxcs 9 KIacCoOB C YU4ETOM MaKCHUMAJIBHOTO MPUOMKEHUS TpeaMeTa
XUMUU K IPAKTUYECKON CTOPOHE KU3HHU.

Iean Kypca: pacumimpeHue U yriryOJICHHE 3HAaHUH 110 IPEAMETY, CO3JaHue
BOCITUTBIBAIOIIEH CPEJIbl, 00ECIICYNBAOIICH aKTUBU3AIMIO HHTEIUIEKTYaIbHBIX
WHTEPECOB yJalIuXxcs B CBOOOHOE BpeMsl, Pa3BUTHE 3/I0POBOM, TBOPUYECCKU
pacTymel JIMYHOCTH, MOATOTOBIICHHON K )KM3HEIEATEILHOCTH B HOBBIX YCJIOBHSX,



CMOCOOHON Ha COLMANBHO 3HAYUMYIO MPAKTUYECKYIOAEATEIbHOCTD, PEATH3aIHIO
I00pOBOJIBUECKUX UHUIATHUB.

Ha 6aze nentpa «Touka poctay obecrieunBaeTcs peaau3alus 00pa3oBaTeIbHbIX
IpOTrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON HANPaBIEHHOCTEH, pa3paboTaHHbIX
B COOTBETCTBHUU C TPEOOBAaHUSMU 3aKOHOIATENIbCTBA B c(hepe 00pa3oBaHus U C YIETOM
pexomennaiuit denepanbHOro oneparopa yueoHoro npeamera « Xumus». Mcnonbs3zoBaHue
000pyI0BaHUs IIEHTpPA

«Touka POCTa» MO3BOJIAICT CO3AaTh YCJIOBHUA:
e A paCIUPCHUA COACPIKAHUA INKOJIBbHOI'0O XUMHUYCCKOT'O O6p330BaHI/I${;

e JIJId ITOBBIIICHUA MMO03HABATECILHOM aKTUBHOCTH 06yqa10mnxc;1 B
CCTGCTBGHHOHay‘{HOI?I O6JI8,CTI/I;

e JUIA Pa3BUTHS JIMYHOCTH peOEHKA B MIpOIlecce 00yUSHUS XUMHUH, €T0 CIIOCOOHOCTEH,
(GbOopMHUPOBAHUS U YIOBJICTBOPECHUS COMMATHLHO 3HAYNMBIX HHTEPECOB U
noTpeOHOCTEH;

3amaum Kypca:
1. PopMHUpPOBaHUE O3UTUBHON CAMOOLIEHKN, CAMOYBaKECHHS.
2. ®opMHUpOBaHNE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B COTPY/AHUYECTBE:
— YMEHHUE BECTHU IUAJIOT, KOOPAUHUPOBATH CBOU JIEUCTBUS C
JNEHUCTBUSMMU ITAPTHEPOB [10COBMECTHOM JEATENBHOCTH;
— CIIOCOOHOCTH JOOPOKENAaTENbHO U YYTKO OTHOCHUTHCS K JIIOJISIM,

CONIEPEKUBATD;
— dbopMupoBaHUE COIUATBLHO aJ€KBAaTHBIX CIIOCOOOB MOBEACHUSI.
3. dopmupoBaHue CIOCOOHOCTH K OpTraHU3alUU JIEITEIIbHOCTH U

YIIPaBIICHHUIO €IO:
— BOCIIHTaHHE 1IEJICYCTPEMIICHHOCTH ¥ HACTOMYUBOCTH;

— (dbopMHpoOBaHrE HABBIKOB OpraHU3alUU PabovYero
MPOCTPAHCTBA U PAIMOHATLHOTOMCIIONB30BaHUs pabodero
BPCMCHH;

— (GopMUpOBaHHE YMEHHS CaMOCTOSTCIIBHO M COBMECTHO
IUTAHUPOBATh JACITEILHOCTh M COTPYJIHHUYECTBO; — (opMHpOBaHHE
YMEHHSI CAMOCTOSTEIbHO U COBMECTHO MPUHUMATh PEIICHHUS.

4. dopMHUpOBaHUE YMEHUS pEIIaTh TBOPUYECKUE 3a1a4H.

5. ®opmupoBanue ymeHusi paborats ¢ uHbopmarmeit (coop,
CHCTEMAaTH3aINs, XPaHEHHE, UCTIOH30BAHUE).

Ilnanupyembie pe3yJibTATHI OCBOCHUS COAEPKAHUSA Kypca

JIMYHOCTHBIMH pe3yJibTATAMM SIBJISIIOTCS:

- 8 YEeHHOCMHO-0PUEHMAYUOHHOU chepe. YyBCTBO TOPAOCTH 32 POCCUICKYIO
HayKy, OTHOLICHUEK TPYAY, LEICYCTPEMICHHOCTh, CAMOKOHTPOJIb U
CaMOOILICHKA;

- 8 mpy0oeoll cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY
JanbHeiei o0pa3oBaTeIbHONTPAEKTOPHH;

- 8 NO3HABAMENbHOU chepe: MOTUBAIMS YUCHHS, YMEHUE
YIIPaBJISITh CBOEW ITO3HABATEIBbHOUIAECATEIBHOCTH.



IIpeaMeTHBIMHU pe3yabTaTaMH OCBOEHUS NPOrPaMMBbI SBIISFOTCS:
- 8 NO3HABAMENLHOU cepe:

ONUCKHIBATh JIEMOHCTPALIUOHHBIE W CAMOCTOSITENIbHO IPOBEACHHBIE XUMHUYECKUE
AKCIIEPUMEHTHI; KITACCH(UITUPOBATH H3yUYCHHBIE OOBEKTHI U SIBIICHUS;

JaBaTh ONpe/IEICHUS U3YYCHHBIX MOHSATUH;

OMHCHIBATHL M  pa3iviyaTh U3YYCHHbIC BEIECTBA, IPUMEHAEMbIE B
MOBCEJHEBHON  JKM3HW; CTPYKTYpHpOBaTh HW3YYEHHBIM  mMaTepuan H
XUMHUYECKYI0 HH(pOpMaIuio, MOIYyYEeHHYIO U3 IPYTUX UCTOYHHUKOB;

JenaTh  BBIBOJABI W YMO3AaKIIOUEHUS U3

HaOJIIOICHUMN; 0e30I11acHo oOpaiarbcs
BEILIECTBAMHU.
- 8 mpy0osoli cihepe:

IJIAHUPOBATHh U OCYIIECTBIISATH CAMOCTOATEILHYIO pabOTy MO MOBTOPCHUIO U
OCBOCHHMIOTEOPETHUYECKON YacTu,

IUTAHUPOBATh M TMPOBOJUTH XUMHUYECKHH SKCIEPUMEHT;, HCIOJIb30BaTh
BEII[ECTBA B COOTBETCTBUHC WX MPETHASHAYCHUEM U CBOHCTBAMH.

- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:

aHAJTM3UPOBATh M OLICHUBATH TIOCIEACTBUS IJIST OKPYKAIOIIEH
CPeabIOBITOBOM U MPOU3BOJACTBEHHOM NESTEIIbHOCTU
YEJI0BEKa.

- 8 chepe bezonacHocmu HcuzHeOesmelbHOCMU:

OKa3bIBaTh MEPBYIO MOMOIIIb MPU OTPABJICHUSIX, OKOTAX U JAPYTUX TpaBMax,
CBSI3aHHBIX CBEIIECTBAMHU U JaOOPATOPHBIM 00OPYIOBAHUEM.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMMU SBIISIOTCS:

- yYMEHHE OIPEACNIATh CPEACTBA, TEHEPUPOBATH UJIEU, HEOOXOUMBIE JIJIST KX
pealn3aiuy;

- BJIaJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMMU
NEeSATeTLHOCTH: U3MEpEHUE, Ha0I0/IeHUE, IKCIIEPUMEHT, yaeOHOe
UCCJIEI0BAHMUE;

- yMEHHUE ONPENeNATh 1EIu U 33Jau JesTEIbHOCTH, BHIOUPATDH

CpeICTBa peaau3aluy e UTPUMEHSITh UX Ha TIPAKTHKE;

- MCITOJIH30BATh PA3JIMYHBIC UCTOYHHUKH JIJIS TIOJTYICHHSI XUMUYECKOM
uHdopMaIuu.

OcBoenne mporpaMMbl BHEYPOUYHOM JIEATETBHOCTH OOYYAIOIIUMHUCS TO3BOJIUT
MOJTyYUThCIEAYIONIUE PE3yIbTAThI:

B cgpepe pazeumus nuunocmubix YHUGEPCATbHBIX YUEOHBIX OCUICHBUIL 8 PAMKAX:

Koenumusenoeo komnonenma 6yoym cghopmuposari:

- AKOJIOTMYECKOE CO3HaHWE, MPU3HAHUE BHICOKOW LIEHHOCTH >KU3HU
BO BCEX €€ MPOSBJICHUSX;IPABUJ MOBEACHUS B UPE3BbIYANHBIX CUTYALIUSIX;

- OCHOBBI COITUATTLHO-KPUTUYECKOTO MBIIIJICHUS, OPUEHTAIIUSI B
0COOEHHOCTSX COLIMAIILHBIX OTHOILIIEHHNA 1 B3aUMOIEHCTBHUINA.

Jesmenbnocmnozo komnonenma 6yoym cqpopmuposanbl.

- YMEHHE BECTH JUAJIOT Ha OCHOBE PABHOMPABHBIX OTHOIICHUI
Y B3aMHOTO YBKCHUSI UTIPUHATHS;

- YCTOWYMBBIM TTO3HABATEIBHBIA UHTEPEC U CTAHOBJICHUE
CMBICI000pa3ytomieit (yHKIIMUIIO3HABATEILHOTO MOTHBA;

- TOTOBHOCTH BBIOOpA MPOPHIBLHOTO 00pa30BaHMUs.



LlenHocmHo20 U 2IMOYUOHAILHO20 KOMNOHEHMO8 6y0em chopmuposana:
- MOTPEOHOCTH B CAMOBBIPAXKCHHUH U CaMOPEaTTU3aIlHH,
COLIMAJIbHOM Tpu3HaHUU. OOy4aronIMics MOTyYUT
BO3MOYKHOCTbH 1J1s1 (DOPMUPOBAHMUS:
- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCITUTAHUIO;

- BBIPAKEHHOM YCTOMYMBOM yueOHO-TI03HABATEILHON MOTUBAIIUU U HHTEpECa
K YUYCHHIO.

B cpepe pazeumus pecynramusnvix yHuGepCcanbHvlX y4eOHbIX OCliCM Ul
ooyuarowuiica

Hayuumcsa:

- CaMOCTOSTENIbHO aHAJIM3UPOBATh YCIOBHS JOCTHXKEHUS I1I€JIU Ha
OCHOBE YyYeTa BbIJICJIICHHBIX yUUTEIIEM OPUEHTUPOB JACHCTBUS B HOBOM
y4eOHOM MaTepHale;

- [eJIeTIOIaraHuIo0, BKIIIOYasl MOCTAHOBKY HOBBIX IIEJIEH,
npeoOpa3oBaHue MPAKTUYECKON 3a/1a4U B [103HABATEIBHYIO;

- TUTAHUPOBATH ITyTH JOCTHKCHUS TIEJICH.

THonyuums 603MOHNCHOCHb HAYUUMBCAL:

- MIpH IJIAHUPOBAHUH JTOCTIKEHUS IEJIe CaMOCTOSTENBHO
aJIeKBaTHO YYUTHIBATh YCIOBHUS MCPEACTBA UX JTOCTHKEHUS;

- CaMOCTOSITENIbHO CTaBUTh HOBBIE YUEOHBIC 1IETH U 3aJa4H.

B cpepe pazeumus noznasamenvuvlx yHuGepcaibHbIX YUeOHbIX 0elicmeull
ooyuarowuiica
Hayuumcsa:

- IPOBOJUTH HAOIIO/ICHUS U SKCIIEPUMEHT IO PyKOBOJICTBOM YUMTEIIS;

- OCHOBaM peajn3aliy IPOEeKTHO-UCCIIEI0BATENCKON A TEIbHOCTH;

- OCYIIIECTBJISATh PACITUPEHHBIN MMONCK MHGOPMAIIHH C
HCIIOJIb30BaHUEM PECYPCOB OMOIMOTEK HMHTEPHETA.

Tonyuum 603M0HCHOCMb HAYYUMBCAL:

- CaMOCTOSTENIbHO MPOBOJAUTH UCCIIEIOBAHUS Ha OCHOBE
MPUMEHEHUSI METO/I0B HAOIIOICHUST UIKCIIEPUMEHTA,;

- CTaBUTH IPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaTbHOCTD;

- OpraHU30BaTb UCCICAOBAHUEC C TCIIBIO IIPOBCPKU I'MIIOTE3bI;
- BBIABUT'AaTb THUIIOTC3bI O CBA3AX H 3aKOHOMCPHOCTAX ITPOLICCCOB;

- JeaTh YMO3aKIFOUEHHUS U BBIBOJIBI HA OCHOBE apryMeHTaruu. B cdepe
Pa3BUTHS KOMMYHHUKATUBHBIX YHUBEPCAIBHBIX YUSOHBIX JEHCTBHI 00yJarOMIUICs

Hayuumecsa:

- aJICKBATHO MCIIOJIb30BATh PEUYEBBIE CPEICTBA I PEIICHUS
Pa3JIMYHBIX KOMMYHHUKATHBHBIX3a7a4; BIaJE€Th YCTHOW U TUCbMEHHOU
pEeUbIo;

- aJICKBATHO UCITOJIb30BaTh PEUb JJIs INIAHUPOBAHUS U PETYIISILIUU CBOEH
JIeSITeIIbHOCTH;

- OpraHU30BbIBATH U TUIAHUPOBATH YUEOHOE COTPYTHUUECTBO C YUUTEIEM U
CBEPCTHUKAMHU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- WHTETPUPOBATHCS B IPYIIILY CBEPCTHUKOB U CTPOUTH
MPOAYKTUBHOE B3aUMOAECHCTBUE COCBEPCTHUKAMU U B3POCIIBIMH.

LHonyuums 8603MOAHCHOCL HAYUUMBCA



- OKa3bIBATb MOAACPIKKY U CO,Z[GﬁCTBPIC TEM, OT KOI'O 3aBHCUT

JOCTHXKCHHUC LICTIN B COBMCCTHOﬁHCHTCHBHOCTH;
- 6paTI> Ha ce0s HHUIWATHUBY B OpraHu3aiiyu COBMCCTHOT'O ,HGIZCTBPIH.

11 ®opmbl 1 BHABI Y4eOHOM AeSITeILHOCTH

B npornecce 3aHaTHI BEIyIIMMU METOJIaMU U ITPUEMaMU OpraHU3AINH
NEeSATENbHOCTH YUALUXCS IBIISIOTCA:

— METOJ] CIIyXOBOT'O BOCIIPHUSITUS U CIIOBECHOM
nepenayu HHGOpMAaIK; IPUEMbI: PacCKa3, JEKIIHs,

AUCKyccus, Oecena, BRICTYIICHUE;

— METOJ] CTUMYJIMPOBAaHUS U MOTUBALINY;

MIPUEMBI: CO3/IaHUE CUTYyAI[UU YCIIeXa, OOUIPEHHE, BHIITOJIHEHHUE
TBOPYECKHUX 3aJaHUI, CO3IaHUETPOOIEMHON CUTYallil, IPOTHO3UPOBAHUE
Oynyiien nesTeIbHOCTH, KOPPEKTHOE MPEabIBICHUE TPEOOBAHUIA,
3aMHTEPECOBAHHOCTH PE3yJIbTaTaMu PadOTHI;

— METOJ Iepeaadr MHGOPMALMK C TOMOIIBIO TPAKTUYECKOMN
NEeSATEIbHOCTH; IIPUEMBI: COCTABJICHHE IJIAHA, TE3UCOB BBICTYIUICHHH,
pEAaKTUPOBAHUE, OLICHUBAHUE BBICTYIIJIEHUM, COCTABICHUE CXEM U
TaOJINIL;

— METOJ KOHTPOJIS;

IPUEMBI: aHAJIN3 BBICTYIUICHUH, HA0II0ACHNS, CAMOOLIEHKA, OLIEHKA TPYIIIIbI,
TECTBI, BBICTYIUICHUS HA 3aHATHUAX, 3alUTa IPOEKTA.

- UTOTOBBIN KOHTPOJIb (OIIEHKA PE3YJIbTATOB BHITIOJIHEHUS PA3IUYHBIX BAPUAHTOB
KIMog)

@®opMbI OPraHu3aluu 00y4YeHHs :
— IPYyNIIOBBIE;

— UHJIUBUAYAJIbHBIC;

— (ppoHTAJIbHBIE.

Ilnanupyemoie pezyromamot océoeHus Kypca
6HEYPOUHOIL OeamebHOCIMU N0 XUMUU

Ha 3aHATHSIX BHEYpOYHOW JAESITENBHOCTH «3a CTpaHULAMU YYEOHUKAa XUMHI»
oOyyJarouiuecs: TONOJHAT CBOW 3HAHMSI 110 XUMUH, MOBBICAT CBOW YPOBEHb TEOPETUUECKOMN
U 3KCIEPUMEHTAIBHON MOJATOTOBKH. 3aHATHS MPU3BaHbI IPOOYAUTH y YHAIIUXCS UHTEPEC
K XUMHUYECKOW HAyKH, CTUMYJIMPOBATh NAJBHEUIIEE H3YyYECHHE XUMHUH. XUMHUYECKHUE
3HaHUA, C(OpPMHpPOBaHHBIE HA BHEYPOUHBIX 3aHATHUAX, [OMOTYT OOy4aroUMMCS B
NOJIFOTOBKE K 3K3aMEHYy N0 XMMHUU M B JajbHEHIIeM OCO3HAHHO BbIOpaTh HaNpaBiiCHUE
poHIBHOTO 00YUYEHUS.

IIpeamMeTHBIMH pe3yJabTaTaMM OCBOCHHUSI IPOIPAMMBI SIBJIFOTCS:

- B TIO3HABaTeJIbHOU c(epe: OMUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO
IIPOBEJCHHBIE JKCIEPUMEHTHI, HUCIIONb3YS ISl ATOTO PYCCKUM S3BIK U SA3BIK XUMHH;



HAOIOIaTh JEMOHCTPUPYEMBIE M CaMOCTOSITENIbHO MPOBOAMMBIE OMBITHI, XUMHUYECKUE
peaKInu, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B [ICHHOCTHO-OPUEHTAIIMOHHOMN c(hepe: CTPOUTH CBOE TIOBEICHUE B COOTBETCTBUU C
NIPUHIIATIAMH OEPEKHOTO OTHOIICHHUS K TIPUPOJIC;

- B TPYZIOBOI cdepe: MIaHUpOBaTh U OCYIIECTBISATH CAMOCTOSITENIbHYIO paboTy o
MOBTOPEHUIO ¥ OCBOEHUIO TEOPETUUECKON YaCTH, INIAHUPOBAThH U MPOBOAUTH XUMUYECKUIN
OKCMIEPUMEHT; HUCIOJb30BaTh BEIIECTBA B COOTBETCTBUM C HX TNpPEJHA3HAYCHUEM U
CBOMCTBaAMU;

- B cepe 0e30macHOCTU >KU3HEICATEIBHOCTH: OKa3bIBaTh MEPBYIO MOMOIIbL MPHU
OTpaBJICHMSIX, OKOTaX M JPYTHMX TpaBMaX, CBA3AHHBIX C BEIIECTBAMHU H JIAOOPATOPHBIM
000py/TI0BaHUEM.

JINYHOCTHBIMH Pe3yJIbTATAMM SIBIISTFOTCS:

- B IICHHOCTHO-OPHUEHTAIIMOHHOM cepe — TyBCTBO TOPIOCTH 32 POCCUICKYIO HAYKY,
OTHOIIICHHE K TPYAY, IIeJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA,;

- B TpynoBoWl cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajibHeHIien
00pa3oBaTeNbHON TPACKTOPHUH;

- B TIO3HABAaTEIbHOW cdepe: MOTHBAIMS YyUYEHUS, YMCHHE YIPaBIATh CBOEH
MMO3HABATEIILHOU JIESITETbHOCTH.

MeTtanpeaMeTHbIMH Pe3yJaIbTaATAMM SIBISIFOTCS:

- BIIQJICHUE YHHUBEPCAJIHHBIMUA €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH NIE€ATEIHHOCTH:
HaOJII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, YI4€OHOE UCCIICIOBAHUE;

- YMEHHE TEeHEepUpOBaTh WJCH, OMNPEACNATh CPEACTBA, HEOOXOIWMBIE ISl HX
peanu3anuu;

- YMEHHE ONpeNeiiaTh IeId W 3a7add JIeATEIBHOCTH, BBIOMPATH CpEICTBA
peaM3anuy eI U IPUMEHSTh UX Ha MIPAKTHKE;

- UCTIOJIb30BaTh PA3IMYHBIC UCTOYHUKH JJIS TIOJTyUEHUSI XUMUYECKOW HH(pOpMaIIHH.

OcBoeHHMe NpOrpaMMbl BHEYPOUHOH JIEATEIBHOCTH OOYYarOIIMMHCS MO3BOJIUT
MOJIYYHUTh CIEAYIOIINE PE3YyIbTaThl:

B cgpepe pazeumun nuunocmuvix yHUGEpCaIbHbIX YUEOHBIX 0CUCMEUIL 8 PAMKAX:

1. Koenumugenozo komnonenma 6yo0ym cghopmuposamsi:

- OCHOBBI COLMAJBbHO-KPUTHUYECKOTO MBIIUICHUS, OpPUEHTAlUsi B OCOOEHHOCTSX
COIIMAJIbHBIX OTHOIICHUM 1 B3aUMO/ICHCTBUIA;

- DKOJIOTMYECKOE CO3HAHHWE, MPHU3HAHUE BBICOKOM LEHHOCTH >KM3HU BO BCEX €€
MPOSIBJICHUSIX; MPABUJI MOBEACHHUS B UPE3BbIYANHBIX CUTYAIIHUSIX.

2. [Jennocmno2o u IMOYUOHAILHO20 KOMNOHEHMO8 Oyoem cqhopMuposaua:

- TOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpeaTU3alliU, COIUATBbHOM MTPU3HAHUH.

3. esamenbHocmno2o komnoHenma 6y0ym c@opmupo8ansi:

- YMEHHME BECTH JUaJOr Ha OCHOBE PaBHOIPABHBIX OTHOIIEHUNW WU B3aHMMHOTO
YBaKCHUS U IPUHSATHSI;

- YCTOWYMBBIM TO3HABATENBHBI WHTEPEC W CTAHOBJIEHUE CMBICIO00pa3yOIICH
(GyHKUIHU [TO3HABATEIbBHOTO MOTHUBA;

- FOTOBHOCTb BbIOOpa NpO(PHIIbHOr0 00pa3oBaHUsl.

2. O0y4arouIuiicss NoJy4uTh BO3MOKHOCTD ISl (POPMUPOBAHUSL:



- BBIPOKEHHOM YCTOMYMBOW y4yeOHO-IIO3HABATEIbHOM MOTHBAIMM M MHTEpEca K
YUEHHUIO;

- FOTOBHOCTHU K CaMOOOpPAa30BAHUIO U CAMOBOCIIMUTAHHUIO.

B cepepe pazeumusa pecynamugenvix YHUGEPCANbHBIX YUEOHBIX OeUcCHmEull
ooyuarowuiica

1. Hayuures:

- LEJEeNoJIaraHuio, BKJIOYasg IIOCTAHOBKY HOBBIX L€Jied, MpeoOpa3oBaHUe
MPAKTUYECKOM 3a/1a4d B NO3HABATEIbHYIO;

- CaMOCTOSTEJIbHO aHAJIU3UPOBATh YCIOBUSI JOCTHXKEHHUSI 1€ Ha OCHOBE YydYeTa
BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB ACHCTBHS B HOBOM YY€OHOM MaTepHuale;

- INIAHUPOBATh yTH TOCTHKEHUS LETIEH.

2. [TosyunTh BO3MOKHOCTh HAYUYHUTHCS:

- CaMOCTOSITEJIbHO CTAaBUTh HOBBIE YUEOHbBIC LIETU U 33]1a4H;

- TIpY TUIAHUPOBAHUU JTOCTHUKEHHUS LIEJIEN CAMOCTOATENIBHO U a/IEKBATHO YUYHUTHIBATh
YCJIOBUS U CPEJCTBA UX JTOCTUKEHUS.

B cghepe pazeumusn KommyHukamueHviX YHUBEPCAIbHBIX YYEOHBLIX O€UCHEUIL
ooyuarowuiica

1. Hayuwnres:

- QJICKBaTHO MWCIOJIb30BaTh peuYb [JIs IUJIAHUPOBAHMWS U PETYyJSLHUM  CBOEH
NEATEIIbHOCTH;

- QJICKBaTHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA [JIsi PEIICHUS Pa3TUUYHBIX
KOMMYHUKATHUBHBIX  3aJ]a4y; BIAJeTh YCTHOM U TIMCHbMEHHOW pEYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpraHu30BbIBaTh W IUIAHUPOBATh y4yeOHOE COTPYJAHHYECTBO C YYHUTEIEM H
CBEPCTHUKAMU;

-  UHTETPUPOBATHCA B TPYNIly CBEPCTHUKOB M CTPOUTh MPOJYKTHBHOE
B3aMMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

2. ITosyunTh BO3MOXHOCTh HAYUHUTHCSI:

- OpaTh Ha ce0s MHUIMATUBY B OPTaHU3AIIUTH COBMECTHOTO JICHCTBUS;

- OKa3bIBaTh MOJACPKKY M COACHCTBHUE TEM, OT KOT'O 3aBUCUT JOCTHUKEHUE I1ICJIU B
COBMECTHOM JIEITEIILHOCTH.

B cgpepe pazeumua no3nasamenvHvlX YHUGEPCATbHBLIX YUEOHBIX Oelcmeuil
ooyuarowuiica

1. Hayuwnres:

- OCHOBaM peaJlu3allui MPOEKTHO-UCCIIEI0BATEIbCKON JEATEIbHOCTH;

- IPOBOJIUTH HAOIIOJCHUS U IKCIIEPUMEHT 1101 PYKOBOJICTBOM YUUTEJIS;

- OCYUIECTBJISITh PACHIUPEHHBIA MOUCK MH(POPMAILIUU C KCIIOIH30BAHUEM PECYPCOB
oubnuotex u MuTepHera.

2. IToayyuT BO3MOXHOCTh HAYIUTHCS:

- CTaBHUTH MPOOJIEMY, ApTyMEHTHPOBAThH €€ aKTyaTbHOCTb;

- CaMOCTOSITEJIbHO TPOBOAHWTH HCCIEIOBAaHUS HA OCHOBE NMPUMEHEHUS METOJOB
HAOJTFOICHUS ¥ SKCIICPUMCHTA,

- BBIJIBUTATh THITIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- OpPTraHNU30BaTh MCCIICIOBAHUE C IETbIO TPOBEPKH TUITOTE3HI;

— JenaTh YMO3aKITFOUCHHS ¥ BBIBOJIBI HA OCHOBE apryMEHTAIIUH.



Cooepotcanue npozpammel Kypca

Paznen 1. Bxognoii cpe3 KUM 3a 2023 r. Ocob6ennoctu OI'D mo xumMuu B
2024r. — 34
— KoAu(UKATOP DJIEMEHTOB COJICPKAHUS
— cnerudukarus Kuvos OI'D mo xumun
— uHbopManroHHbIe pecypcsl OI'D

Paszpeua 2. «Mup XUMHUM» — TEOPETUYECKUN MaTEpUal 0 HEOPTAHUYECKON XUMUN
Y IIEPBOHAYAJIBHBIM IIPEACTABICHUSIM IO OPraHMYECKOW XWUMHUH, METOAMKA PEIICHMS
3aJIaHUN Pa3HOIO YPOBHS CI0KHOCTU — 234.

Crpoenue atoma. CTpoeHHUE AIEKTPOHHBIX 000JI0UEK aTOMOB NEPBbIX 20 IEMEHTOB
I[ICX3

Ileproauyeckuil 3aKOH U IEPUOAUYECKA CUCTEMAa XUMHUYECKUX dyemeHToB J[.1.
Meunneneesa

Crpoenue Mosekys. XUMHUYECKasl CBsI3b: KOBaJCHTHas (HEMOJSIpHAs, MOJSpHast),
WOHHAas1, METAJUINYECKAI.

BaneHTHOCTP XMMHUYECKMX dJ€MEHTOB. (CTENEeHb OKHCIEHUS XUMHYECKUX
DJIIEMEHTOB.

[IpocTeie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEAUHEHUM.
HomenknaTypa HEOpraHM4eCKUX COCIMHEHUM.

XHAMHUYECKAsT peakus. YCIOBHUS W NPU3HAKK MPOTEKAHUS XMUMHUYECKHX PEAKLIHMN.
XVWMHUYECKUE YPAaBHEHHUs. 3aKOH COXPaHEHUSI MACChl BELIECTB.

Knaccudukanus XUMHUYECKUX PEaKIMM MO pa3IMYHBIM MPU3HAKAM: KOJIMYECTBY U
COCTaBy MCXOIHBIX M IIOJYYEHHBIX BELIECTB; WM3MECHECHHUIO CTEIIEHEH OKHUCIICHUS
XUMHUUYECKHUX JIEMEHTOB, IIOTJIOLICHUIO U BBIICJIICHUIO SHEPTUH.

Brrunciienre MaccoBOM JOJIM XUMUUYECKOTO 3JIEMEHTA B BELIECTBE.

ONEKTPOJIUTEl U HEDIEKTPONUTHl. KaTHOHBI M aHUOHBL. JIEKTPOJIUTHYECKAs
U CCOLMAIUS KUCIIOT, WIEN0Yel, coniel (CpeHuX )

Peakuy HOHHOrO 0OMEHA U YCIOBUS UX OCYILIECTBIICHHUS.

XVMMHYECKHE CBOMCTBA OKCUAOB: OCHOBHBIX, aM(DOTEPHBIX, KUCITOTHBIX.

XHWMHUYECKHE CBOMCTBA OCHOBAHUM U KUCJIOT.

XUMHUYECKHE CBOMCTBA aM(OTEPHBIX THIPOKCUIOB.

XUMHYECKHE CBOMCTBA COJIEH (CpeTHUX)

XHAMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TaJOTE€HOB, KHUCJIOPOAA,
CepBHl.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, ¢pocdopa, yriepoaa,
KPEMHHS

UYuctele BemecTBa W cMmecu. I[IpaBuma Oe3omacHo pabOThI B IIKOJIBHOM
naboparopuu. YenoBek B MUpE BEIIECTB.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE peakui. OKUCIUTEND U BOCCTAHOBUTEb.

Brrunciienne MaccoBOM JOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOpe. BerumcieHus
110 XUMUYECKOMY YPABHEHHUIO.



PacuérHple 3amaud: BBEIYMCIEHHE MACCOBOM JOJIM XHMHYECKOIO DJIEMEHTA B
BEIICCTBE, BBIYUCIICHHUS 110 XUMHUYECKOMY YPAaBHEHHUIO C UCIIOIb30BAHUEM MACCOBOM JI0JIN
PacTBOPEHHOTO BEIECTBA B paCcTBOPE.

B3auMocCBsI3b pa3IMYHBIX KJIACCOB HEOPraHMYECKHMX BEIISCTB. PeaKiy HOHHOTO
obOMeHa.

XuMmuueckue CBOIICTBA IPOCTBIX BEIIECTB METaJLJIOB: [ETOYHBIX,
[ETOYHO3EMENBHBIX, MAarHUs U MX COEAUHEHHH, JKeJle3a U €r0 COeIUHEHMH, aIFOMAHUA,
ero COCIUHEHUI.

OnpeneneHne XapakTepa Cpeabl pPacTBOPOB KHCIOT M IIEIOYCH € IOMOIIBIO
uHIHKaTOpoB. KadecTBeHHbIe peaknny Ha aHUuoHBI B pactBope (Cl-, Br-, I-, S2- S032-,
S042-, NO3 -, PO4 3-, CO3 2-, Si03 2-)

KauecTBeHHBIE peakuy Ha KaTHOHBI B pactBope (NH4 +, Nat, K+, Ca2+, Mg2+,
Fe2+, Fe3+, AI3+ Cu2t, Zn2+)

[Toyuenne razooOpa3HbIX BelmlecTB. KadecTBeHHBIC pEaKIMH Ha Tra3000pa3HbIe
BeliecTBa (KHCIOPOI, BOJOPO, YIIICKUCIIBIN ra3, aMMHUaK)

Pasnmen Bximowaer pa®oOTy IO TPEHUPOBOUYHBIM 3aJaHUSAM JUIS  ONPEICIICHUS
TOTOBHOCTH INKOJBHHKOB K DK3aMEHY IO TOMY HJIM HHOMY pPa3jieily C IMOCIICTYIOIINM
aHaJIN30M ¥ METOJAMYCCKUMH PECKOMCHIAITUSIMHU.

Pa3zpnes 3. TecToBBIl IPAKTUKYM. — 6 4
BxomtouaeT HenmocpeCTBEHHO TECTUPOBaHKE U PabOTy ¢ O1aHKaMu OTBETOB.

Pa3znes 4. BolnoJiHeHNe MPOEKTHO-UCCJIEI0BATEILCKUX PAadoT. — 24
Paznen BxiroyaeT paboTy 00ydaronuxcs mo BbIOpaHHBIM TEMaM MPOEKTa MO0 XUMHUH,
KOHCYJIbTAllU! YUUTEIIS.



Kanenoapno-memamuueckoe nianuposanue Kypca 6HeypouUHOu 0esameabHOCmU

«3a cmpanuyamu y4eOHUKA Xumuu

Tema ypoka

Yacel

Jlara

Bxonnon cpe3 KM 2023r

Ananuz BXOOHOI'O CPE3a

Oco6ennoctu OI'D o xumuu B 2024 T.
KoaupUuKaTop AJIEMEHTOB coJiepKaHus,
cnerupukarmuss  KumoB OI'D mo  xumwum,
JIEMOHCTpPaIlMOHHBIN KM 2024r.,
uHdopmaimonHsie pecypcel OI'D;

Crpoenne aroma. CTpOE€HHE IIEKTPOHHBIX
o0osiouek aromoB nepBbix 20 anemenToB [ICXD.
[lepuoguyecknii  3aKOH W NEPUOANYECKAS
chUCTeMa  XMMHYECKuX  snemeHtoB  JI.U.
Menneneena

Crpoenue  Moiiekyd.  XHMHUYECKas  CBS3b:
KOBaJICHTHasl (HEmoJsipHasi, MOJIsipHAasi), UOHHAs,
MeTaJlJInyecKasl.

BaneHTHOCT, XUMHUYECKUX 3JIeMEHTOB. CTCIEHD
OKHCJICHHUSI XMMHYECKHUX DJICMCHTOB.

[IpocTeie u CJIOKHBIC BEIIEeCTBA.
OcHOBHEBIE KJIaCChI HEOPTaHUYECKUX
coennHeHurd. HoMeHknaTypa HEOpPraHHMYECKUX
COCJIMHECHUH.

XAMuYeckass  peakuus.  YCIOBUA WU
IIPU3HAKA TPOTEKAHUS XUMHUUYECKUX PEAKLIHM.
XUMHUUYECKHE YpaBHEHHS. 3aKOH COXpPaHEHUA
MacChl BEIIECTB.

Knaccudukanus XuMHUYeCKUX peakuui 1o
pa3IuYHBIM ITPU3HAKaM: KOJIMYECTBY M COCTaBY
MCXOIHBIX U IOJYYECHHBIX BELIECTB; N3MEHEHUIO
CTEIICHEW OKMCIICHUS XUMHUYECKUX 3JIEMEHTOB,
IIOTJIOUIECHUIO U BBIICJIICHUIO JHEPIUH.

Breruncienue MAacCOBOMU JOJIN
XUMHUYECKOTO DJIEMEHTA B BEIIECTBE.

DIIEKTPOJIATHI U HEBJIEKTPOJIUTHI.
KaTtnoHpl #  aHUOHBL.  DJIEKTPOJUTHYECKAS
JUCCOIMAIMs  KHMCIOT, miejoyeu,  coieu
(cpenHux)

Peakuun oHHOrO OOMEHa M YCIIOBUSI MX
OCYILIECTBIICHUS.

10

XUMHUYECKUE CBOMCTBAa OKCHUJIIOB:
OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.




11

XVUMHAYECKUE CBOMCTBA OCHOBAHUN WU
KHUCJIOT.

12

XUMHYEeCKHE  CBOMCTBAa  aM(OTEPHBIX
TUIPOKCUJIOB.

13

XuMUYEeCKUe CBOMCTBA coJiel (CpEIHUX).
B3anmocBs3b Pa3IMYHBIX KJIaCCOB
HEOPTaHWYECKUX BEIIECTB. Peakiuu HOHHOTO
oOMeHa.

14

XHUMHMYECKHE CBOMCTBA IMPOCTBIX BCHICCTB
HEMCTAJIJIOB: T'aJIOT'CHOB.

15

XHUMHMYECKHE CBOMCTBA IMPOCTBIX BCHICCTB
HCMCTAJJIOB: KHMCJIOPOJid, CCPLI.

16

XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB
HEMETAJUIOB: a30Ta, hochopa

17

XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
HEMETAJUIOB: YIJIEpOAa, KPEMHHS

18

Yucteie BemecTtBa W cMmecu. [IpaBuia
Oe3omacHol pabOThl B IIKOJBHON J1TA00OpAaTOPHHU.
YeioBEK B MUPE BEIIECTB.

19

OKMCIINTEIIbHO-BOCCTAHOBUTEILHBIC
pCaKnunm. Oxucnureslb 1 BOCCTAHOBUTE]Ib.

20

Brerunciedue MAacCCOBOM O
PacTBOPEHHOTO BEIIECTBA B pacTBope.
Briuncienns o XUMHYECKOMY YPaBHEHUIO.

21

Pacuéthbie 3a7a4u: BBIUNCIICHUE
MAacCOBOM JOJIM XUMHYECKOIO DJIEMEHTA B
BEIIECTBE, BBIUUCIECHUS [0 XUMHYECKOMY
YPaBHEHUIO C MCIOJIB30BAHUEM MaCcCOBOM JOJIU
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

22

XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB:  IIEJIOYHBIX, MIEJIOYHO3EMEIBHBIX,
MAarHusi U UX COCIMHEHHUI.

23

XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
METAJVIOB:  JKejle3a U €ero  COCAUHCHHH,
aJIIOMHHHUSI, €70 COCIUHCHUM.

24

Onpenenenue xapakrepa cpenbl
pacTBOPOB KHCIIOT M IIEJIOYEH C IMOMOUIBIO
WHIUKaTOpoB. KadecTBeHHbIE peakuuu Ha
aHUOHBI B PaCTBOPE .

25

KauecTBeHHBIC peaklnMd HAa KATHOHBI B
pacTBope.

26

[Tomydyenne  ra3oo0pa3HBIX  BEILIECTB.
KadyecTBeHHBIE peaknuu Ha Tra3o00pasHble
BEIIECTBA (KUCIOPOJ, BOAOPO, YIJIEKUCIIBIH ras,
aMMHaK)

27

Jlnarnoctuyeckas pabora




28 | AHanM3 TUarHOCTUYECKON paboThI 1
29 | luarnoctuueckas pabora 1
30 | AHanu3 AMarHOCTUYECKON paboThI 1
31 | JlmarHocTudeckas pabora 1
32 | AHanu3 AMarHoCTUYECKON paboThI 1
33 Pabora oOydJaronuxcss Mo BBIOpaHHBIM 1
TeMaM TPOEKTa, KOHCYJIbTAIIUN YUUTEIIS.
34 Pabora oOydaromuxcss Mo BBIOpAHHBIM 1

TEMaM IIPOCKTA, KOHCYJIbTalluH YIHUTCIIA.
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[ Tludposas nadopaTopust i YICHUKOB 1O OUOJIOTHUH.
(udposas nabopaTopus I YICHHUKOB 0 XUMHH.



