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MNOACHUTEJIBHASA 3AIIMCKA

ITporpamma «BBeaeHue B XHMHIO» OCHOBHOTO OOLIEro 00Opa3oBaHUsA
(cocTaBieHa Ha OCHOBE TpeOOBaHUII K pe3ysbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, c yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHUS.

ITporpaMmma 1o «BBeneHue B XHMMHIO» pa3paboTaHa C LEJIbIO OKa3aHUs
METOJMYECKON MOMOIIM YUUTEINIO0 B CO3/1aHUU paboyeil MporpaMMsbl 1o yueOHOMY
IpeaMETY.

[Iporpamma nmaétr mpencraBieHHWe O IENsIX, OOMIeH crpaternn OOydeHUS,
BOCIUTAHUA U Pa3BUTUS OOydYaIOIUXCS CpEACTBAMH Y4eOHOTO MpeaMeTa,
ornpezenseT 00s13aTeNbHOE MPEAMETHOE COIEPKAHNE, €ET0 CTPYKTYPY IO pa3zesnaM
U TEMaM, paclpeaesieHHe M0 KilaccaM, PEKOMEHIYEMYIO IOCJIE0BATEIbHOCTh
U3YYEHHUS XUMUU C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, TIOTUKU
y4eOHOTo mpolecca, BO3paCTHBIX 0COOCHHOCTEHN oOyuaromuxcs. B mporpamme mo
XUMHH  yYUTBHIBAIOTCS BO3MOXHOCTM Y4eOHOTO TMpeAMeTa B peanu3aliu
TpeOOBaHUI K IUIAHUPYEMBIM JINYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesynprataM oOydeHUs U B (POPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENbHON  JEATENBHOCTH OOydYaromerocs IO OCBOCHHIO  y4eOHOro
COJIepIKaHUA.

W3yyeHne XuMUM Ha yYpOBHE OCHOBHOIO  00IIero oOpa3oBaHUsA
OpPUEHTUPOBAHO HA OOLIEKYIBTYPHYIO TOATOTOBKY, HEOOXOAUMYIO JIJIsl BBIPAOOTKU
MUPOBO33PEHUYECKUX OPUEHTHUPOB, PAa3BUTHUS MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOY4YaIOIIUXCS, HAa MNPOJOHKEHHE OOy4YeHHUS Ha YpPOBHE CPEIHETO
obmero oopa3oBaHusl.

3HaHWE XUMHM CIYKUT OCHOBOM 11 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocs, ero NpeiCcTaBiICHU O MaTepUalbHOM E€IUHCTBE MMpPA, BAXKHYIO
pOJIb UTPaAIOT (GOPMUPYEMBIE XUMHUEH MPEACTABICHUS O MPEBPALICHUSIX SHEPTUU U
BEIIECTB B MpPHUPOJE, O MyTAX peleHUs TI00adbHBIX MPOOJIEM yCTOHYHMBOIO
pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HJHEPreTUYECKOW, IPOIAOBOJILCTBEHHOU
po6JieM, IpoOIEMBI SKOJIOTMUECKON 0€30I1aCHOCTH, IPOOJIEM 3PABOOXPAHEHMS.

N3yuenue xumun:

CHOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH Ui camMOpa3BUTUSL U
(bopMUPOBaHUA KYJIBTYPBI IMYHOCTH 00YYAIOIINXCS, UX O0IIeH 1 (PyHKIIMOHATIHLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIIJIEHUS U TBOPYECKUX CHOCOOHOCTEN
oOy4aroluxcsi, HABBIKOB HX CaMOCTOSITEJIbBHOM  y4yeOHON  JEeSTENIbHOCTH,
OKCIIEPUMEHTAJbHBIX W HCCIEAOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
MIPEICTABJIICHUA O €IUHCTBE MPUPOBLI U YETIOBEKA, SBISETCS KIIOUYEBBIM ITArlOM B
dbopMHUpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOIIUXCS;

crocoOCTBYET (OPMHUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAyYHbIM 3HAHUSIM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
o0Opa3oBaHue 00y4JarOIHUXCA.

JlanHble HampaBieHUs B OOyYE€HUH XUMUU OOECIEUYHBAIOTCS CHEIHPHKOM
CoZIepaHUsl TpPEeIMETa, KOTOPbIM SBISETCA IMEJaroruyeckd aaanTUPOBAHHBIM
OTPaYKEHUEM ONPEICTICHHOTO 3Tara pa3BUTUSL XUMUU.

YrinyOn€éHHbl KypC XUMUHU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH
HA OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbI NTEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONINX MPEACTABICHUN OOIIel XUMHUH U
OTJIETIbHBIX 3HAYUMBbIX MOHSATHA OPraHUYECKOW XUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€¢ u3yueHuto. CoaepiaHue CKIaIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOUN
peakuu. O0Ge 3T CUCTEMBI OPTAHW30BAHBI MO MPHUHITUITY MOCIEAOBATEIHHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPE/ICTABICHUN PAa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.M1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHsI O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKON AUCCOLMAIIMK BEIIECTB B pACTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHWUW TMOJOKEHbl SMIMPUYECKUA MOJYyUYECHHbIE
dakTtel. TeopeTndyeckue 3HAaHUS PA3BUBAIOTCSA MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomUMCS BO3MOXHOCTh OOBSCHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTH MPAKTUYECKOTO MPUMEHEHHUs
U3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUs MPOTPAMMBI IO  XUMHH  TMPOUCXOAHWT  C
WCITOJIb30BAaHUEM 3HAHUN U3 paHEe N3YUYCHHBIX YICOHBIX TPEIMETOB: OKPYKAIOIINAN
Mup, 6uosnorus, pu3nka, MaTeMaTuka, reorpaQus, TEXHOJIOT s, UCTOPUSI.

[Iporpamma OCHOBHOrO 001Iero oOpa3oBaHUA IO XUMHH (yTIyOJIEHHBIH
YpPOBEHb) OpPHUEHTHPOBAHA HA COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
oOpasoBanusi, cHermupuKN y4eOHOTO TIpeaMeTa H OOeCIeYeHUE YCIEIIHOTO
oOyueHHsT Ha CIEAyIoleM ypoBHE oOpa3zoBaHusi. B mporpamme mno xumuu
peanu3yeTcsi pa3BUBAlOLIasl W MPaKTUYECKas HAMpPaBICHHOCTh OOYYEHUS XUMUH,
nuddepennpanuss 00ydeHHs,  BKJIOYammias — NpoUIbHYHO  MOATOTOBKY
oOyyJarouuxcsi M MOCHEAYIOIIEee CaMOOIpeaesieHne B BbIOOpE HarmpaBliCHUA
oOyueHus B mpo(UIBHBIX KJIaccax.



YrnyOonénHoe wW3ydyeHHWE XUMHUU  CIIOCOOCTBYET  peanm3anuy  3aaad
npoecCHOoHaNTbHON OPUEHTAIUN U HAMPABIIEHO HA MPEIOCTaBICHUE BOZMOKHOCTH
KOKIOMY OOyYaromeMycsi TPOSIBUTh CBOM WHTEIUICKTYalbHBIE W TBOPYECKUE
CIIOCOOHOCTH MPU M3YYEHUHU YUEOHOT0 MpeIMeTa, HEOOXOUMBIE JJIs TPOJOJIKEHUS
00pa3oBaHusl U TAJIbHEHIIEH TPYI0BOM AEATETLHOCTH.

[Iporpamma 1o xumum (yriayONn€HHBIM YpOBEHb) TMIpeAHA3HAUYCHA IS
WCITOJIb30BAaHUSI B 0Opa30BATEBHBIX OPTaHU3AIUAX, PEATU3YIOMNUX MPOTPAMMBI
nuddepentiupoBaHHoro (yriayoaéHHOro, NpoQUILHOTO) H3YyUYEHHUS OTICIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IETO 00pa30oBaHUsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUU, U3y4yaeMOW Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcs B mporecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, OOJACTU MPAKTHYECKOW IESTEIHHOCTU
4yeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOIo
IpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIIINX
(bakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHH, JOCTYIHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3bIKa HAyKH, B TPHOOMICHUH K HAYYHBIM
METO/MaM TIO3HAHUS TIPU U3YYCHUH BEIIECTB W XUMHUYECKHX PEaKIIUi,
(GbopMHpPOBaHUY U PA3BUTUHU [TO3HABATENBHBIX YMEHUN U CTOCOOOB JACSTENBHOCTU U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATEIIbHOW U Y4eOHO-UCCIIEeI0BATENbCKON
NESATETLHOCTH, OCBOCHHMHM TPaBWJI OE30MacHOTO OOpaIieHHs C BEIIeCTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enun u3ydeHus: XUMUU OTPAXKAIOT HAPABIEHHOCTh 00YUYEHUsI Ha Pa3BUTHUE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ MHTEIIEKTa U O0IIEeH KYJIbTypBhI.

N3yyenne XuMUM HaMpaBJIC€HO HA JOCTUKEHHUE CIEAYIOIINX 1IEJICH:

dbopMHpOBaHUE WHTEIUICKTYalbHO pPa3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHUHSITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

(dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBl MHPA, KAK OCHOBBI [IJISi TMOHUMAHUS XUMHYECKOW CTOPOHBI
SIBJICHUI OKPYKAIOIIETO MUPa, OCBOEHHUE SI3bIKa HAYKH,

npUOOIIeHNE OO0YYalomUXCsl K CaMOCTOSITEIbHOW TO3HABaTEIbHOW U
UCCJIEIOBATENILCKOW  JICSITENIbHOCTH, K  Hay4YHbIM  METOJaM  MO3HAHUf,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  o0meld  (QYHKIIMOHAIIBHOW ©  €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM WYHCJIE€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KaIOILIETO MHPA, UCIOJIb3Ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMEHATh UX MPU PEIICHUH TPOOIeM B MOBCEIHEBHOM KU3HU U TPYAOBOU
NEeSATEIbHOCTH;



pa3BuTHE Yy OOydaroluxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NESATETLHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMig K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIONIETO MPOMUIIS U HATTPABICHHOCTH JaIbHEHIIETO 00ydeHNUS,;

OCO3HAHHUE LIEHHOCTU XMMHMYECKHX 3HAHWW B JKM3HU UYEJIOBEKA, MOBBILICHUE
YPOBHSI JKOJIOTUYECKOM KYJIbTYPhl, HENPHUSITHE JEUCTBUM, MPUHOCSIIUX Bpel
OKPYXaIOUEH Cpeae U 310POBbIO JIFOAEH;

nmpruoOpeTeHre OO0YyUYaIOMUMICS OIbITA CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIINH ), HEOOXOAMMBIX JJIS PA3TUYHBIX BUIOB JESITEIBHOCTH.

Ha yrnyOnénnoe wuzyueHue ydyeOHOro mnpeamera «BBelneHue B XUMUIO»
oTBoauTCsA 34 yaca B 7 kiacce (1 ywaca B Hememo) 3a cuét yactu OOII OOO,
dbopmupyemMoil yuacTHUKaMHu 00pa3oBaTeIbHBIX OTHOMmEeHNH. Beero 34 vaca 3a rof
oOy4eHwus.



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Tema 1. Xumusi B IeHTPe €CTECTBO3HAHUSA
XHUMUs KaK 4acTh €CTECTBO3HAHUA. POb XMMHK B Hallleil )KU3HU.
EcTtecTBO3HaHME - KOMIUIEKC HAYK O MPUPOIE: PUIUKHU, XUMUU, OMOJIOTHUH,
reorpaduu. B3auMoOTHOIIIEHHS YETIOBEKA C OKPYKAIOIIUM MHPOM.

[Tpenmer xumun. Ouznueckue Tena v BeuecTBa. CBOMCTBA BENMIECTBA KaK
OCHOBA UX IPUMEHEHHS. XUMHUUECKUN 3eMEHT. DOpMBbI CYIIECTBOBAHUS
XAMHUYECKUX AIIEMEHTOB.

Kpartkue cBeneHust No HCTOPUM pa3BUTUS XUMUU. 3HATh HCTOPHIO
BO3HHUKHOBEHUS U Pa3BUTHS XUMHUH. POJIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBIICHUU
XUMHUUYECKON HayKu. OCHOBHBIE 3aKOHbI XUMUH. J[OCTHXKEHUSI XUMUU U
IIPAaBWJIBHOE UX HCIIOJIb30BaHUE.

MeTtonpl MO3HAHUS €CTECTBO3HAHUS U XuMuu. Habmonenune kak
OCHOBHOM METOJ TO3HAHUS OKPYKAIOIEr0 MUpPaA. Y CIIOBUS ITPOBEAECHUS
HaOmoaeHus. ['unoresa. dkcnepumeHT. Brioa. CTpoeHue miaMeHu.
JlaGopatopus u 060py0BaHUE.

MogenupoBanue. Mojenb, MmojienrpoBanre. OcoOeHHOCTH MO
JeaupoBaHus B reorpadun, pusnke, ouosoruu. Mozaenu B 6uosioruu. MyJispki.
Mopnenu B pusuke. DnekrpodopHas mammna. ['eorpadpuyeckue MoeNu.
XUMHUYECKHE MOJIETU: TIPeIMETHbIE (MOJIEIN aTOMa, MOJIEKYJI, XUMUYECKUX U
MPOMBIILICHHBIX TPOU3BO/ICTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CUMBOJIBI
3JIEMEHTOB, (POPMYJIbI BELIECTB, YPABHEHUS PEAKIHiN).

IIpakTnyeckas padora Ne 1. JlaboparopHoe o00pyJIOBaHHE U MPUEMBI
oOpaienusi ¢ HuM. [IpaBuna 6e3omacHoi pabOThl B XUMHUECKOH J1ab0opaTOpUH.
IIpakTuyeckas padora Ne 2. I3yueHne cTpoeHUs TUIAMEHH.

Xumus u ¢puzrka.OCHOBHBIE MOJIOKEHUS ATOMHO - MOJIEKYJISIPHOTO
yuenus. [loHsaTusa «atom», «Mojekyna», «ioH». CTpOeHHE BEIIEeCTBA.
Kpucrannnueckoe coctossHue BemecTBa. Kpucranimueckne pemeTku TBEpIbIX
BemiecTB. JXKu3Hb u gestensHocTh M.B. JlomonocoBa. duddyszus. bpoyHoBckoe
IBH)KEHUE. BelecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUS.

[Iepuoanyeckas cucrteMa XUMUYECKUX 1eMeHTOB []. 1.
MemnpeneeBa.llepBbie MONBITKN KiIacCU(DUKAIIUU XUMUUECKUX 3J1€MEHTOB. JKU3Hb
u nestenbHOoCTh JI.M.Menneneera. JIBe hopmbl npeactaBienus [lepuoanueckoit
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB: IIEPUOJNYECKUMN 3aKOH U IEPUOINIECKAS
cucrema.

XuMUYecKue 3HaKu U PopMyITbl. XUMUYECKUH 3JIeMEHT. XUMHUYeCcKue 3Haku. Mx
o0o3HavYeHHe, Ipou3HoIIeHne. Xumuueckue hopmynsl BemiecTs. [IpocTeie u
cioxHble BemecTBa. Muaekce u koagduirentsl. KauecTBeHHbIHM 1
KOJINYECTBEHHBIN COCTAB BEILIECTBA.

MaremaTtuka B xumuu. OTHOCUTEIIbHAS aTOMHAs Macca 3jeMeHTa. MonekynspHas
Macca. OnpeesieHue OTHOCUTEIBHOM aTOMHOM MacChl XMMUYECKHUX 3JIEMEHTOB MO



tabnuue J[. . MenneneeBa. HaxoxneHrne OTHOCUTENBHOM  MOJIEKYJISPHOM MacChl
1o (popmyIie BelecTBa KaK CyMMbl OTHOCUTENIbHBIX ATOMHBIX Macc,
COCTaBJIAIOLIUX BEIIECTBO XUMUUECKHUX HJIEMEHTOB.
Tunsl pacyeTHbIX 324a4:
1.MaccoBast 10J1s1 2JIeMEHTa B CJI0KHOM BeiecTse.[loHsTHEe 0 MaccoBoit noe
XMMHUYECKOTO 3JIEMEHTA (W) B CII0KHOM BELIECTBE U €€ pacyeT 1o popMmyJie
BELIECTBA.

2. YcTaHoBIIeHUE MPOCTEUIIEH POpMyIIbl BELIECTBA M0 MACCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB.
JdemoHncTpanuu:

@ Komexuus Pa3IMYHBIX IPeAMETOB Ui (oTorpaduil IpeIMeTOB U3
ATIOMHUHUS JIs1 WUTFOCTPAMU UJIeU «CBOWCTBA — MPUMEHEHUEY.

@ O6remunie u IIAPOCTEPIKHEBBIC MOJICNI BOBI, YTICKUCIOTO U CEPHUCTOTO
ra3oB, METaHa.

@ OO6pasibl TBEPbIX BEIIECTB KPUCTAUNIMUECKOTO CTpoeHuUs. Mozaenu
KPUCTALUTMYECKUX PEIIETOK.

@®Bomas TPEX arperatHbiX COCTOSIHUAX. KOMIeKIns KpUCTATUIMYECKHUX U
aMOp(HBIX BEMIECTB U U3JEIUIN U3 HUX.

@ Komexuus MUHEpaJOB (J1a3ypuT, KOPYH]I, XaJIIbKOMUPUT, (DIIFOOPUT, TAJIHT).

@ Kowexuus TOPHBIX NTOPOA (TPaHUT, pa3IuyuHble POPMBI KaJbLUTa — MET,
MpaMmop, U3BECTHSIK).

@ Kowexuus rOpIOYUX UCKOMaeMbIX (HE(Th, KAMEHHBIN yTOJib, CIAHIIbI,

T0pd).

I[EMOHCTpaIIHOHHLle IKCIICPUMCECHTDBI:

. Hayunoe naGmtonenue u ero onucanue. M3ydeHne cTpoeHus IIaMeHu.
. «IlepenuBaHue» yriekMcoro raza B CTakaH Ha ypaBHOBEILIEHHBIX Becax.
. KauecTBeHHas peakuus Ha kuciopos. KauecTBeHHas peakiys Ha

YIJIEKUCIIBIN Ta3.
JlaGopaTopHbIe ONbITHI:

. Pacnpoctpanenue 3amaxa oeK0JI0Ha, TyXOB WX JA€30JJ0paHTa KakK Mpolecc
nuddy3um.

. Habmronenne 6poyHOBCKOTO JABMKEHUS YACTUYEK YEPHOM TYILHU MO/
MUKPOCKOTIOM.

. Juddy3us nepManraHata Kaaus B )KeJIaTHHE.

. [TpoayBaHue BbABIXa€MOTO BO3AyXa Yepe3 U3BECTKOBYIO BOJY.

. OOHapy>keHue U3BECTKOBOM BOJIbI CPEIN PA3IUYHBIX BEIIECTB.

JlomaniHue ONBITHI:

. HzroroBnenue Mojeneii MOJIEKYJl XMMUUYECKUX BEIIECTB U3 IJIACTUIINHA.

. Huddys3us caxapa B Boje.

. OMBITHI C MYCTOM 3aKPBITON TIACTUKOBOM OYTHUIKOM.



Tema 2. IIpocThie BemecTBa

[Ipoctoie BemecTBa MeTamibl. Gusnyeckrue CBOMCTBA METAIIIOB: MJIACTUYHOCT,
AJIEKTPOINPOBOIHOCTh, METAIITUYECKUNA OJIECK, TETIONPOBOHOCTD.

[IpocThie BemecTBa HeMeTasuibl. AoTponusi. Puznyeckure cBocTBa
HEMETAJUIOB. AJUIOTPOIHUS U AJUTOTPOIHbIE MOAU(DUKALINH.

Tema 3. CoennHeHUs XUMHYECKUX IJIEMEHTOB
Uucrteie BeectBa U cmecu.Yucteie BemectBa. CMecu. I'ereporeHHbie u
roMoreHHbie cMecH. ['azoo0pasnbie (BO3MyX, MPUPOIHBIN Ta3), )Kuakue (HedTh),
TBEp/Ible CMECH (TOPHBIE MOPO/Ibl, KYJTUHAPHBIE CMECH U CHHTETUYECKUE MOIOIIUE
cpenctBa). CoctaB aTMOC(EpPHOTO BO3yXa U IPUPOJHOTO ra3a.
O06bemHas 1075 Ta3a B cmecu.Onpeenienne 00beMHON JI0JIs Ta3a B CMECH.
CoctaB aTMOc(hepHOro BO31yXa U NPUPOAHOIO rasa.
MaccoBas 10114 BelecTBa B pactBope.MaccoBasi 10151 BeniecTBa (W) B pacTBOpE.
KonuenTtpanus. PacTBoputens U paCTBOPEHHOE BELIECTBO.
Maccogas nons npumecen.llonsaTie o uncToM BelecTBe U npuMecu. MaccoBast
JI0JIs IpUMeECH B 00pasiie KCXOAHOro BeliecTBa. OCHOBHOE BEILIECTBO.
Tunsl pacyeTHbIX 324a4:
1. Pacuetr 00bEMHOM 1011 Ta3a B CMECH.
2. PacueT MaccoBOM J10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
3. PacdeT Macchl OCHOBHOTO BEIIIECTBA IO MACCE BEIIECTBA, COAEPKAIIETO
ONPEAECICHHY) MACCOBYIO JOJIKO TPUMECEH.
IIpakTuyeckas padora Ne 3. [IpuroroBieHue pacTBOPOB C ONPEACIEHHON
MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIIECTBA.
Crenens okuciienusi. OnpeaeneHue CTENEeHU OKUCICHUS 3JIEMEHTOB 10
dbopmynam coenuHenuit. CocraniaeHue GopMysn OMHAPHBIX COSAUHEHUM, OO
cnoco0 X Ha3BaHU. bUHapHbBIE COeIMHEHNS METaJUIOB U HEMETAJUIOB: OKCHIBI,
XJIOpUbl, cynbhuasl u np. CoctaBiaeHue ux Gopmyi.
Oxkcuppl, UX cOCTaB, Ha3BaHMs. OCHOBaHMS, X COCTAB, Ha3BaHUA. PacTBOpUMOCTh
OoCHOBaHMi1 B Boje. Tabnuiia pactBopumMocTu. KUCIOThI, X cocTaB, Ha3BaHUA,
KJIacCU(UKaIIUS.

Counu Kak MpoOU3BOAHBIE KUCIOT U OCHOBaHUM, UX COCTAaB, HA3BAHMUS.
PacTBOpuMOCTSE conell B BOAE.
KauecTBeHHbIE peakiuu B XUMHUU.IIOHSATHS 0 KaUeCTBEHHBIX pPEaKIUsIX,
WHJIUKATOPbI, U3MEHEHUSI OKPACKU UHANKATOPOB B PA3JIMUHBIX Cpeax.
Pacno3HaBaHue BelIECTB ¢ MOMOIIBI0 KAYECTBEHHBIX peakiuii. OnpenensieMoe
BEILIECTBO U PEAKTUB Ha HETO.

JdemoHcTpanumn

. Komnneknus pa3nudHbIX BUIOB MpaMopa 1 U3IeTUi U3 HETO.
. CMech peyHOTro U CaxapHOTO MecKa U UX pa3JeiieHue.

. Komnnexkmus Hept 1 HeQTENMPOAYKTOB.

° Komnnekius OBITOBBIX CMECEH.



. Jlmarpamma coctaBa aTMoc(hepHOro Bo3ayxa. JlmarpamMmma cocraBa
IPUPOJTHOTO Tra3a.
. Komnekuus «MuHEpanbl ¥ TOPHBIE TTOPOIBD.

Tema 4. U3MeHeHUs1, TPOUCXOASIIIIHE C BelECTBAMU

Cmecu. Cnoco6bl paznenenue cmeceil.CriocoObl pa3jiesieHrs CMeceil 1 0UMCTKa
BelecTB. Hekotopbie mpocreliiue crnocoObl pa3iefieHus: CMecei: pocerBaHue,
pazze’eHre CMeCe MOPOIIKOB JKeJle3a U Cephbl, OTCTauBaHUE, JCKAHTALUA,
HeHTpU(yrupoBaHue, pa3aesieHUE C MOMOIIBIO AEIUTEIbHON BOPOHKH,
¢unbrpoBanue. PunbTpoBaHKe B 1a00paTOpUu, OBITY U Ha IPOU3BOJICTBE.
[Tonsitue o gunbtpare. AncopOuus. [louarue o0 agcopOuuu u agcopoeHTaX.
AKTHUBHPOBAHHBIN yToJib KaK BaXKHEUIINI aIcOpOEHT. Y CTPOICTBO MPOTUBOrasa.

Juctunmsmus (meperoHkKa) Kak Mpolecc BhICICHUS BEIIECTBA U3 KUIKON
cMecu. JucTuimmupoBaHHas Boja U 0byactu ee npuMeHeHus. Kpucrannuzanus win
BbInapuBaHue. Kpucramusaius 1 BelllapuBaHUe B JIa0OpATOPUU
(kpuctamu3atopsl ¥ GpaphOpOoBbIC YAIIKH JJISI BEITAPUBAHUS) U
npupoze.lleperonka nepru. Heprenpoaykrsl. @pakimoHHas HeperoHKa KUIKOro
BO3JlyXa.
IIpakTueckasi padora Ne 4. BeipainuBanue KpUCcTaIOB (JIOMAIIIHUI OTIBIT).
IIpakTuyeckasi padora Ne 5. OuncTka 3arpa3HeHHON MOBAPEHHOM COJIU.

JdemouncTpauuu:

. Komnexuusa «HedTs u HedTenpoyKTs».

JdeMoOHCTpallMOHHBbIE IKCIIEPUMEHTHI:

. Paznenenue cmecu nmopomika cepbl U KEIE3HbIX OMUIOK.

. Paznenenue cmecu nopomka cepol ¥ ecka.

. Paznenenne cmecu BOBI U pACTUTEIBHOTO MACa C TOMOIIBIO AETUTEIIBHON
BOPOHKH.

. [TonyueHnne AUCTUINTMPOBAHHOM BOJIBI C TIOMOIIBIO JIAOOPATOPHOM
YCTAHOBKH JIJIs1 IEPETOHKHU XKUJIKOCTEH.

. Paznenenue cMecu mepmMaHraHara v Juxpomara Kajis crocooom
KPUCTAJUIU3al1H.

. B3auMoaelicTBrE KENE3HBIX OMUIOK U MTOPOIIKA CEPBI MPU HATPEBAHUMU.

. [Tomy4yeHue yriaekucioro ra3a B3auMoAeCTBUEM MpaMopa C KUCJIOTOU U
O0OHapyKEHHE €T0 C MOMOIIBI0 N3BECTKOBOM BOJIBI.

. Kartanutuueckoe pasnoxeHue nepokcuaa Bogopoaa (KaraauzaTop -
nuokcua maprasna (I1V)).

. OOHapyeHue pacTBopa MIEIOYH C TOMOIIBIO HHINKATOPA.

. B3aumopeiicTBre pacTBopa nepmMaHraHaTta Kajiust 1 pacTBopa AuXpomara
KaJIAs C PaCTBOPOM CyJib(huTa HATPHSI.

. B3anmoneiicTBre pacTBOpa repMaHraHara Kajaus ¢ aCKOpOMHOBOM
KHCJIOTOM.

. BzaunmopencTBue xnopuaa xKenesa ¢ JKEIATON KPOBSIHOM COJIBIO U

T'MAPOKCUIOM HATpPUs.



B3aumoneiicteue runpokcuaa xenesa (1) ¢ pactBopoM ConsIHONM KUCTOTHI.

JlaGopaTopHbIe ONbITHI:

N3yyenue ycTpoiicTBa COUPTOBKU U IJIAMEHHU.

JlomaniHue ONnbITHI:

Paznenenue cMecu Cyxoro Mojioka U peuyHoTo IMeckKa.

OTtcranBaHu€ B3BECH MOPOIIKA JIJII YUCTKH MOCY/IBI B BOJIC U €€
JIeKaHTaIHA.

AgcopOITvst aKTUBUPOBAHHBIM YTJIEM KPACSIIUX BEMIECTB MENCHU-KOJIBI.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TTO XUMUA
HA VPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
0o0pa3oBaHMsl JTOCTUTAIOTCS B XO0J€ OOYy4YeHUS! XUMHH B €JUHCTBE Yy4yeOHOU U
BOCIHUTATEIHHON EATEILHOCTH 00pa30BaTEIbHON OPraHnu3aliid B COOTBETCTBUU C
TPAJUIMOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE MpaBWiIaMU M HOPMaMM IOBEJCHUS U
CIOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS, CAMOPa3BUTUS W  COLMAIM3alUU
oOydJaroruxcs.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAlMil H
pacIIMpEHUE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

IPOSIBIICHHE LIEHHOCTHOIO OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJEAMIO, IOHUMAHHUE 3HAUEHHS] XUMHUYECKOW HAyKU
Y TEXHOJIOTMH B JKM3HU COBPEMEHHOI'0 OOIIECTBa, B pa3BUTUU 3KOHOMUKHU Poccun
Y CBOETO PETUOHA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, MPOSBICHHE KOMMYHMKATHUBHOM KYJIbTYphl B
Pa3HOO00pa3HOI COBMECTHOM AESTEIbHOCTH;

CTpEMJICHHE K B3aMMONOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOU u
BHEY4YCOHOU JEeATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE MOBEJAEHUE MU IMOCTYIKH CBOUX TOBAPULIEH C
NO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUMN
MIOCTYTKOB;

3) dopmupoBaHus IEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOIUMbBIE AJIs
MIOHMMAHMS CYIIIHOCTH HAyYHOW KapTUHBI MUPA;

OCO3HAHME [IEHHOCTU HAYYHOT'O O3HAHUS JJISI PA3BUTHS KAXKJIOI0 YEJIOBEKa U
MIPOU3BOAMUTENIBHBIX CHJI OOIECTBA B 1I€JIOM, POJM U MECTa HAayKu «XHUMHS» B
CUCTEME HAYYHBIX MPEJICTABICHUNA O 3aKOHOMEPHOCTSX PAa3BUTHS HPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPELIOH;

Mo3HaBaTelibHAas MOTHBALUS W HWHTEpPEC K OOYy4YEHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K MCCIEI0BATEIbCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHUS M YPOBHS JAbHEUIIETO
oOy4eHuUs;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEJICTBUMA U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypPEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IGHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKUMHU BEIIECTBAMU B YUYEOHBIX U )KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOUIEHUS K TPYJIOBON IEATEIBHOCTH Kak
€CTECTBEHHOUN MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATEILCKON ACATEIHPHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, OCO3HAHME BO3MOXKHOCTH CaMOpeanu3alid B 3TOU
chepe;

6) 3K0J10rH4ecKOro BOCIIMTAHHUA:

0CO3HaHUE HEOOXOIUMOCTH OTHOIIEHUS K MPUPOJIC KaK UCTOYHHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKpY>KaroIllIel Cpe/bl; 0CO3HAHUE TTI00ATFHOTO XapaKTepa HKOJIOTHYECKUX TPpodiieM
U ITyTeH UX pelIeHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, TOJIy4aeMbl€ MPY U3yUYEHUU
XUMUH, U1 PEIICHUS 3a]ay, CBSI3aHHBIX C OKPYXKAIOLIEW CpeAoi; aKTUBHOE
HENPUATUE JCUCTBUM, MPUHOCAIIMX BPEN OKPYKAKOIIEH CpPENe; OCO3HAHUE CBOEHU
pOJIM KakK TpaXAaHWHA W TOTPEOUTENST B YCIOBHUSX B3aUMOCBS3U IPUPOTHOM,
TEXHOJIOTUYECKON M COLHMAIBHOM Cpell; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOMN
NEATEIIBHOCTH 3KOJIOTUYECKON HAMPABIECHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OOYYArOMIMXCS, OCBOMBIIMX MPOTpamMMy IO
XUMHH OCHOBHOT'O O0IIIET0 00pa30BaHus, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXTIPEIMETHBIX) TTOHITHHI, OTPasKAFOIINX
MaTepuaJbHOEe €IUHCTBO MHpa M TPOIlecCC TMO3HaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, sSBICHUE, HAYYHBIH (DaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPHS,
HaOII0IeHUE, U3MEPEHUE, UCCIIEIOBAHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHHE YHHUBEPCATHLHBIMU YY€OHBIMU NEUCTBHUSAMHU (ITO3HABATEILHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  BAXHBIMH  JUISI  TIOBBIIICHUS
3 PEKTUBHOCTH OCBOCHHS COAECpKaHUS y4eOHOTo ImpeaMera, (popMHpPOBaHUS



KOMIIETEHIIMH, &  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIbHOCTH
oOy4aromuxcst B Kypce XuMuu;

CIIOCOOHOCTh UX HCIOJIb30BaTh B y4e€OHOM, MO3HABATEILHOM M COLIMANBHOM
IIPaKTHUKE.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruueckue aeicTBUA:

YMEHHUSI HCMOJb30BaTh MNPHUEMBI JIOTHUECKOTO MBIIUICHUS! MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMbBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHSTHSIMHU); aHAJIU3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHWUS JUI  KjaccHuUKammu U
CHUCTEMaTHU3AIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUM; YCTaHABJIMBATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3H MEX Ty 00bEKTaMU U3YUEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHbIC, IETYKTUBHBIE, IO AHAJIOTUH); MIpeiaraTb KpUTEpUU
U BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B M3yUaeMbIX Ipolieccax u
SIBJICHUSIX; MPOBOJUTH BBIBOJbLI M 3aKJIIOUCHUS; YMEHHUS MPUMEHSATHh B MPOILIECCE
MO3HAHUS NOHATHS (MPEIMETHBIE U METANIPEAMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIEJIN, UCTIOJIB3yEeMbI€ B XUMHUH, TPEOOPA30BHIBATH MOJICIHHBIC MTPEACTABICHHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEeMEHTa), XuMudeckas (opMmysa W ypaBHEHHE
XUMHUYECKOUN peaKkluK — MPU PEIICHUH YU4eOHBIX 33J1au; ¢ Y4€TOM TUX MOCIbHBIX
MpEACTaBICHUM  XapaKTepU30BaTh M3y4aeMble XHMHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIINHU.

ba3oBble wuccienoBareJbCKue AeMCTBUA (METOAbI HAYYHOI0 IO3HAHUA
BeIleCTB M sIBJIEHUII):

YMEHUsI TIPUMEHATh METOJbl HayYHOTO ITO3HAHUS BEIIECTB W SIBJICHUN Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEILHON U
MPOEKTHO-UCCIIEIOBATEIbCKOMN AESATETbHOCTH;

YMEHHUSI KCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEJIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBIISTH
u GopMyIUpoBaTh MPOOJIEMY, OMPENENATh 1eJIb W 3aJayd, COOTBETCTBYIOIIWE
pemIeHno MPoOJIEeMBbI; TIPEAJIaraTh OMUCATEILHYIO WA OOBSICHUTEIBHYIO THIIOTE3Y
¥ OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAWTH H3MEPEHHS HEOOXOIUMBIX
MapaMeTpoOB, BBIYUCIICHUS, MOJIETUPOBAHUE, HAOIIONCHUS M OKCIIEPUMEHTHI
(peasibHBIE W  MBICIICHHBIE), CaMOCTOSITEIbHO TPOTHO3UPOBATh PE3YJIbTaTHI,
dbopmynupoBaTh 000OIIEHHUS] W BBIBOABI MO Pe3yjbTaTaM IPOBEJECHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISITH OTYET O MPOCIIaHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHHUsI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMaIuu (Hay4dHO-

MONYyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMS, CIPAaBOYHBIC TMOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpPMAIMIO, 3HAUYUMYIO JJI pelIeHds y4eOHOM 3a7aud; yMEHHs] NpPUMEHATH
pasIuYHbIE METOABl M (OPMYyIUPOBATH 3aMpoChl TPU TOWCKE M OTOOpE
uHbOpMaIlii, HEOOXOIWMOU Ui BBHITIOJHEHHsI Y4eOHBIX 3a/iad; HCIOJIb30BaTh
UHPOPMAIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUU U pPa3IMYHbIE TOUCKOBBIC
CHUCTEMBI; CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpPMY MpeacTaBICHUSA
uHpopmanu (cxeMbl, TpaduKu, JUarpaMMbl, TaOJUIbI, PUCYHKH MU JpYyrue
(dbopMBbI); YMEHHS HCIOJIH30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpencTBa pabOThI C
XMMHYECKON WHpOpMAIMeil; TPUMEHATh MeXNnpeAaMeTHble (pu3udeckue u
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIbI, (popmysbl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NelCTBHUA:

1) ymenus oOmieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MPEACTABIATh TOJYYCHHBIC PE3yJIbTaThl TMO3HABATEIHHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTyHaTh C MPE3CHTAIMEH
pEe3yAbTAaTOB BBIMOJIHEHUS] XWMHUYECKOTO HKCIEPUMEHTa (HUCCIIEN0BATEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON pabdoThl, yueOHOTO MPOEKTA); B XOJ€ [Uajora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCKI O 00CYXK/1aeMOW TeMe U BbICKA3bIBaTh UJIEH,
bopMyIMpPOBaTh CBOW MPEJIOKEHUS OTHOCUTEIHHO BBHITIOJIHEHUS TPEIIOKCHHON
3aJ]auH.

2) yMeHHs yueOHOT0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYMMOBBIX (opMax palOOThl: IJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOUM paboOThI, OMPEACNATh CBOIO POJIb, PACTIPENCISITh 3ada9d MEXKIY
YJIEHAMH TPYIIbI; BBIIOJHITE CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUS C ACHUCTBUSMH JAPYTHX YJICHOB KOMAaHIbI, ONPEICNSATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBIMOJHEHHON palOThl; pelaTb BO3HHUKAIOIIUE MPOOJEMbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJACOBAaHUS MO3UIMN, Y4yacTBOBATH B
oOcyxaeHnr, OOMEHe MHEHHSIMH, «MO3TOBOM INTypMe» H Apyrux Gopmax
B3aHUMOJICHUCTBUS.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe el CTBUA

OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PErYJISTUBHBIMU JEHCTBUIMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLUU, B TOM
YyucIe:



YMEHHsI pemniath yuyeOHble U HCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO
BbIOMpaTh CIOCO0 pemieHus yueOHOU 3a1a4uu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXONAIIUN C YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabdOTy MPHU PELICHUH Y4eOHON Min
UCCIIEI0BATENLCKOM 3a/1a4i; Ha OCHOBE MOJYYEHHBIX Pe3yJIbTaTOB (hOPMYIHPOBAThH
00001IeHNsT ¥ BBIBOABI, MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3YJIbTAaThl: COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMHU
pe3yabTaTaMu, OCYLIECTBISITh CaMOKOHTPOIb MAESTEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JIEATELHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ysbTaThl OCBOCHHS IMPOTPAMMBI 0 XUMHUH OCHOBHOTO
obmiero oOpa3oBaHus HA YIUIYOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
SIIPO C IPEAMETHBIMHU pe3yIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY COOO1,
4TO TIO3BOJISIET PEaM30BbIBATh YIIIyOJICHHOE M3yUeHHEe KaK B paMKax OTACIbHBIX
KJIaCCOB, TaK M B paMKaxX pealn3alid HHIWBUIYaTbHBIX 00pa30BaTEebHBIX
TPAEKTOPHA, B TOM YHCJIC HUCIIONB3YsI CETEBOE B3aMMoOJIeicTBHE opranu3aiuu. [1o
3aBEpIICHHH pEAM3alMd POrPaMMbI  YTITyOJICHHOTO YpPOBHS OOydJaromuecs
CMOTYT JeTallbHEe OCBOUTH MaTepHall, OBJIAICTh PACIITUPEHHBIM KPYTOM MOHSATUH U
METOJIOB, PEIIATh 3aa4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpenMeTHBIC pe3ynbTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOIIMMUCS HAYYHBIX
3HAHWM, YMEHUHN U CIOCOO0B NEHCTBUMN, CrielU(DUUECKUX I MPEAMETHOU 001acTh
«XUMHS»; OCHOBBI HAyYHOTO MBIIUICHUS, BHIBI JCATSIBHOCTH IO TOJYYSHUIO
HOBOTO 3HAHUS, €ro HWHTEPIpEeTaly, NpeoOpa3oBaHUI0 W TNPUMEHEHHIO B
pa3sIUYHBIX YYeOHBIX M peajbHBIX >KHU3HEHHBIX YCIOBHSIX; OOECIEeUYUBAIOT
BO3MO>KHOCTh YCIEIIIHOTO OOyUY€HHs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.

K xoHuy oOyueHuss ¢ 7 Kaacce y oOywawmierocss OyayT copMHUpOBaHbBI
CJIETyIOIINE TTPEIMETHBIC PE3yIbTaThl U3YUCHUS XUMHUH:

- pa3nu4aTh 3HaKW HEKOTOPHIX XUMHUYECKHUX JIEMEHTOB,

- OOBSICHATH OCHOBHBIC XHMHYCCKHE IIOHATHS: XUMHUYCCKHH DJIEMEHT, aTOM,
MOJICKYJIa, OTHOCUTENbHAS AaTOMHAas W MOJICKYJsipHasE MacChl, arperaTHoe
COCTOSIHHE BEIIICCTBA.

- Ha3bIBaTh HEKOTOPHIE XUMHUUECKHE SJIEMEHTHI U COSMHEHUS;

- paznuyaTh GU3NYECKUE U XUMHUCCKHUE SBJICHUS;

- XapaKTepu30BaTh CIIOCOOBI pa3leNieHHuss CMeced, MPU3HAKH XUMHUYECKHUX
peaxkuuu;

- COCTaBIISATh PaccKasbl 00 YUEHBIX, 00 DJIEMEHTaxX U BEIIECTBAX;

- o0pamaThCsa ¢ XUMUUECKOHN TOCYI0M U Ja00paTOpHBIM 000PYy10BaHUEM;



WCITIOJI30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUYECKON JEATEITHHOCTH
U TIOBCEJHEBHOM JKHM3HM [JIs1 Oe30omacHoro oOpalleHHusi C BEUIECTBAMU U
MaTepHualaMu;

- OKOJIOTUYECKH IPAMOTHOTI'O MTOBEJEHUS B OKPY>KAIOIIIEH CpejIe;

- OLICHKH BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHUs OKPYXKAIOIIEH cpe/ibl Ha OPTaHu3M
YeJI0BEKa;

- KPUTHYECKOW OLIEHKU UH(OpPMALIMU O BEIIECTBAX, UCIIOIb3YyEMBIX B OBITY.
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