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PabGouas mnporpamma mno y4yeOHOoMy mnpenmery «Xumus. lIpomeneBruxa»
BKJIIOYAET TOSICHUTENIbHYIO 3aluCKy, COAep)KaHue OOy4YeHUus, IUIAaHHUpyEeMble
PE3yJIBTATHl OCBOECHHUS IIPOTPaMMBI 110 XUMUH.

IosscHUTEBLHAA 3aANNCKA.

N3ydyeHne kypca XuMUU B 7 KJIacCE€ TOTOBUT YYallIUXCsl K BOCIPUSTUIO HOBOTO
npeaMera, 0a3upyeTcss Ha M3yYeHHUH BEIISCTB U XUMMHUUYECKUX TPOIIECCOB, 3HAKOMBIX
IIKOJbHUKAM M3 TOBCEAHEBHOM JKM3HHM, C MHUHUMAJbHBIM HCIIOJIb30BaHHEM
XUMUYECKUX (OpMYJ, ypaBHEHUH, pEaKlMil U PaCUCTHBIX 3aJ1a4.

Kypc moctpoeH Ha wujaee peanu3alMi MEXIPEIMETHBIX CBS3€H XUMHUH C
JPYTUMH €CTECTBEHHBIMHM JHUCIUIJIMHAMM, BBEJICHHBIMM B OOyUE€HHE paHee WU
MapajjelbHO C XMMHUEH, a TOTOMY TO3BOJISIET aKTyaJIM3UPOBATh XUMUYECKUE 3HAHUS
ydanuxcs, TOJy4YeHHbIE Ha YypOKax MPHUPOMOBENCHHUS, Ouoioruu, reorpadum,
GbU3UKM U JpYruX Hayk O mpupoje. B pesynbrare yMeHbIIAeTCsl TICUXOJOTHYecKas
Harpy3ka Ha Y4Yalluxcsi C TIOSBJICHHEM HOBBIX IIpeAMETOB. TakuMm 00pa3om,
dbopMmupyercsi TMOHMMaHUE OO0 MHTETPUPYIONIEH POJIM XUMHUH B CHUCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH JTOro IMpeameTa il YCIEUIHONO OCBOCHUS
CMEXHBIX JUCHUIUIMH. B KOHEYHOM cueTe, Takash MEXKMIpeIMETHass HHTErpaius
croco0cTByeT (hOPMUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOW KapTUHBI MHUpa yXKe Ha
HaYyaJIbHOM A3Tare U3y4eHUs] XUMUH.

B cootBerctBUM ¢ TpeOoBaHMAMHU  (EAEPATBHOIO TOCYAAPCTBEHHOIO
0o0pa3oBaTeIbHOTO CTaHAApPTa B Kypce MOMUEPKUBAETCSA, YTO XUMHS — Hayka
skcriepuMeHTanbHass.  [loatoMy B 7  KJacce  paccMaTpUBAIOTCA — TakHUe
METOI0JIOTUYECKHE TIOHATHUSI Yy4eOHOro MpeaMeTa, Kak AKCIEPUMEHT, HaOJI0JICHHE,
HM3MEpEHHE, OMMCAaHUE, MOJCTUPOBAHNUE, TUIIOTE3a, BHIBO/I.

[IpennoxkeHHBIH KypC, KaKk B TEOPETUYECKOH, TaKk M B (PaKTUUECKOWU CBOEH
YacCTH MPAKTUKOOPHUEHTUPOBAH: BCE MOHSTHS, 3aKOHBI M TEOPUH, a TAK)KE BaKHEUIIINE
MPOIIECCHI, BEIIECTBA M MaTepuasibl JAIOTCA B IUIAHE HMX MPAKTUUYECKOIO 3HAYEHHS,
MIPUMEHEHUSI BEIIECTB B IMOBCEAHEBHOM XW3HU M UX POJIM B KMBOU M HEKHUBOU
MIpUpPOJE.

Conepkanue Kypca BBICTPOCHO C€ YYETOM [CHXOJOrO-IEeJarorndecKux
MIPUHIIUIIOB, BO3PACTHBIX OCOOCHHOCTEH MIKOJIbHUKOB. Ha 3Tare oCHOBHOI'O OOIIEro
oOpa3oBaHUsl  NPOMCXOAUT  BKJIIOUEHHE  OOy4aeMbIX B  MPOCKTHYIO U
MCCIIEA0BATENBCKYIO AESTEIbHOCTh, OCHOBY KOTOPOH COCTABJISIIOT TakHe Y4YEOHBIC
JEeUCTBUSl KaK yMEHHE BHUJETh IPOOJIEMBI, CTaBUTh BOIPOCHI, KJIACCHU(PHUIIUPOBATH,
Ha0II0JIaTh, TPOBOJUTH OKCIEPUMEHT, JieJlaTh BBIBOJABI M YMO3aKJIIOUYEHUS,
00BSCHSATH, IOKA3bIBaTh, 3aIIUIIAThL CBOU HJICH.

B nporpamme coOroiaeTcsi IpeeMCTBEHHOCTh ¢ TIPUMEPHBIMH ITPOrpaMMaMu
HayaJbHOTO O00IIero oOpa3oBaHUs, B TOM YHUCJIE U B HCIOJb30BAHUU OCHOBHBIX
BUJIOB YYEOHOM AESITEIHHOCTH 00 YJarOIIUXCsl.

B mporpammMe ocoboe BHMMaHUE YACICHO COJICP)KAHHIO, CIIOCOOCTBYIOIIEMY
(hOpMUPOBAHUIO COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, IOKa3aHO
MPaKTUYECKOE MPUMEHEHUE XUMUYECKUX 3HAHUM.



OT16op comepxaHHsl MPOBEAEH C YUETOM KYJIbTYpOCOOOpa3HOTO MOIXOfa, B
COOTBETCTBUU C KOTOPBIM Y4YalllMECs IOJDKHBI OCBOMTBH COIEPIKaHUE, 3HAYUMOE IJIS
(GbopMHUpOBaHUsI [O3HABATENILHOM, HPABCTBEHHOM M ACTETHUYECKOW KYJbTYPHI,
COXPAHEHMSI OKpYXKarolehd cpellbl U COOCTBEHHOI'O 3/10POBbS, AJIA MOBCEIHEBHOMN
JKA3HU U NIPAKTUYECKON AEATEILHOCTH.

[TocTpoeHue yueOHOro coJiepskaHusi Kypca OCYILIECTBIIAETCS MOCIEeI0BATEIbHO
OT 0O0wero K YacTHOMYy C Yy4€TOM pealu3allii BHYTPUIPEIAMETHBIX U
METanpeAMETHBIX CBsi3éM. B OCHOBY IIOJIOKEHO B3aMMOAEUCTBUE HAYYHOIO,
T'YMaHUCTHYECKOTO,  AKCHUOJIOTMYECKOr0,  KYJbTYPOJIOIMYECKOr0,  JUMYHOCTHO-
JESITEIbBHOCTHOTO0, MCTOPUKO-TIPOOJIEMHOI0, MHTETPATUBHOIO, KOMIETEHTHOCTHOIO
IIOAXOOB.

OCHOBY M3y4€HHSI IPOIEIEBTUUECKOI0 KypCca XUMHUU COCTABJISIOT:

1) cucTeMHO-IesITeTbHOCTHBIN MOIXO/;

2) Teopus TIOATAIMHOTO (POPMUPOBAHMSI YMCTBEHHBIX JICHCTBHIA;

3) NPUHIUIT HHTETPATUBHOTO MOAX0/1a B 00pa30BaHUY;

4) ucronp30BaHUE IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB.

Copepxanue Kypca HarpaBieHO Ha (OpMHUPOBAHUE YHUBEPCATIbHBIX YU4EOHBIX
NENUCTBUN, OOECNEeUYMBAIOIIMX PpA3BUTHE IIO3HABATEIbHBIX U KOMMYHHKATHBHBIX
KayecTB  Ju4HOCTM.  OOydwaromuecss — BKIIOYAOTCS B NIPOEKTHYIO U
UCCIIEZIOBATENbCKYIO JI€ATEIbHOCTh, OCHOBY KOTOPOH COCTABIIAIOT TaKHE y4eOHbIE
JEHCTBUA, KaK YMEHHE BHUJAETh NPOOJIEMBbI, CTaBUTh BOIPOCHI, KJIACCUPHUIIMPOBATH,
HaO0JII01aTh, MPOBOAUTH 3KCIEPUMEHT, JI€JIaTh BBIBOJbI, OOBICHSITH, J10Ka3bIBATH,
3allMAIIATh CBOU UJEH, 1aBaTh ONPEAECIICHUSA NIOHATUN, CTPYKTYPUPOBAaTh MaTepuail U
np. B 7 knacce ywammecs 3HaKOMSATCA C IPEAMETOM XUMHUH U €T0 CTPYKTYpPOH, €ro
UCTOpUEN U METOAAMH U3YYEHHMsI, TEXHUKOW 0€30MaCHOCTH, XUMUYECKUMU 3HAKAMU
u popMysamMu, CBOMCTBaMU BEIIECTB U UX IPUMEHEHUEM.

N3ydeHne xuMuHd 0O MOpeIaraéMou IporpaMme IMPEArnoJaracT BeEICHUE
HAOJIFOICHHH, OTTBITHUYECKOM M TTPAKTUIECKON PadoThI. J1Jisi TOHMMAaHMS y4aluMUCS
CYIIHOCTH XHMHUYECKUX SIBICHUN B MpOrpaMMy BBEAEHBI JIaOopaTOpHbIE pPadOTHI,
HKCKYpPCHUH, JJEMOHCTPAIIMU ONBITOB, MPOBEACHUE PaKTHUECKUX paboT. Bee aTo naet
BO3MOKHOCTb HAIPABJIEHHO BO3JEHCTBOBATh HA JMYHOCTb y4YalErocs: TPEHUPOBATh
namsTh, pa3BUBAaTh  HAOMIOJATENLHOCTh,  MBIIUICHHE, O0y4yaThb  MpUeMam
CaMOCTOSITEJIbHOM ~ y4eOHOM  JIeSITeNIbHOCTH, Ccroco0CTBOBATh  PA3BUTHIO
JTH0003HATENBHOCTU U MHTEPECA K IIPEIMETY.

ConepkaHue NaHHOW MPOrpaMMbl HAIPABIEHO HA JOCTHXKEHUE CIIETYIOIINX
eJeu:

— OCBOCHHME BAKHEUIIMX XUMHUYECKUX MOHATUH, 3aKOHOB XHMHUH, XUMHYECKON
CUMBOJIVKH;

— (¢opMupoBaHUE TE€PBOHAYAJIBHBIX MPEICTABICHUMM O BEIIeCTBaX, HX
IIPEBPALIEHUAX U MPAKTUYECKOM IIPUMEHEHNH;

— OBJIAJICHME  OCHOBAMM  XHMHYECKOM  TPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBATH U OOBEKTUBHO OLIEHUBATh KU3HEHHbBIE CUTYallUH, CBA3aHHBIE C
XUMHEH, HaBbIKaMU 0€30MacHOro oOpalleHus ¢ BeleCTBaMU, UCIIOIb3YEeMbIMU
B IIOBCEIHEBHOM JKM3HHM; YMEHMEM AaHAJIM3UPOBaTh M IUIAHUPOBATh



HKOJIOTUYECKH Oe30macHOe TOBEACHHE B ILEISIX COXPAaHEHHUS 370POBbS U
OKPYXAIOIIEH CPEJIbI;

— OBJIQJICHHUE YMEHMSIMH MPOBOJUTH HECIOKHBIE XUMHUYECKHE SKCIIEPUMEHTHI,
HAOMI0aTh XUMHUYECKHE M (PU3MUECKHE SBJICHHUSA, MPOBOJUTH IpPOCTEHIINe
pacueTsr;

— pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, WHTEIICKTYallbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yJaroUIUXCs;

— BOCIHTaHUE OTHONICHWS K XMMHUU Kak K OJHOMY H3 (DyHIaMEHTaIbHBIX
KOMIIOHEHTOB €CTE€CTBO3HAHUS U 3JIEMEHTY 00I1I€YesIOBEUECKON KYIbTYpHI.

3amaun:
— IloaroroButh 00y4arOmMXCsl K BOCHPUATHIO HOBOT'O MPEIMETA.
— CdopmupoBarh npeacTaBIeHHE 0 XUMUU KaK 00 MHTETpUPYIOLIEH HayKe.
— BocnuteiBaTh 0011€4EI0BEYECKYIO KYIBTYPY
— YuuTth HaOJIIO1aTh, IPUMEHSATH MOJTYUYEHHbIE 3HAHUSI HAa TPAKTUKE
Ha wu3yuyenue yueOHoro kypca «Xumwus. [IponeneBtuka» B 7 Kiacce
paccuutaHo Ha 34 yaca, 1 yac B HeJIeNO.

Conepxxkanue 00y4yeHust

Tema 1. Xumus B ueHtpe ecrecrsozHanus (11 u)

Xumus kak wacmo ecmecmeosnanus. 1lpeomem xumuu. ECTeCTBO3HaHUE — KOMILJIEKC
Hayk o mpuporme. Hayku o mnpuponme: ¢usmka, xumus, Ouomorus u reorpadus.
[TonoxutensHOe U OTPULIATENILHOE BO3JICHCTBHUE YEJIOBEKA HA IPUPOTY.

IIpeamer xumunn. Tenma m BemiecTBa. CBOWCTBA BEUIECTB KAK WX WHIMBUAYAJIbHBIC
npr3Haku. CBOMCTBA BEILIECTB KaK OCHOBA UX MPUMEHEHUSL.

Memoowvr u3zyuenus ecmecmeosnanus. HaOnropeHue Kak OCHOBHOM METOJ
MO3HAHMS OKPY)KAIOIIEr0 MHpa. YCIOBHS MpOBEACHUS HabOmoneHus. [ umoresa Kak
NPEIONIOKEHNE, OOBSICHSIONIEE WM TpeCKa3bIBAIOIIEe MPOTEKaHHE HaOI01aeMOro
sBJIeHUs. JKcriepuMeHT. JlabopaTopus. DKCHEpPUMEHT J1adOpaTOpHbIA M JTOMAaIIHUM.
CrniocoObl - pUKCHpOBaHUS PE3YNIbTaTOB JKcriepuMeHTa. CTpoeHHe IUIlaMEHH CBeuH,
CYXOro FOpKOYEro, CIUPTOBKH.

Mooenupoeanue. Monemn Kak aOCTpakTHbIE KONMUU H3Y4aeMbIX OOBEKTOB U
nporeccoB. Mogemn B ¢usuke. DnekTpodopHas MalmHa Kak abCcTpakTHas MOJAETb
MonmHuM. Mopemu B Ouonorud. buonormueckue Mymsbku. Moaend B XUMMU:
MarepuaiibHble (MO aTOMOB, MOJIEKYJ, KPUCTAJUIOB, allllapaTOB U YCTaHOBOK) U
3HAKOBbIE (XUMUYECKUE CUMBOJIbI, XUMUYECKUE (POPMYJIIbI U YPABHEHUS).

Xumuueckasn cumeonuxka. XMMUUECKUE CUMBOJIBL. VX HamucaHue, IpOu3HOIIEHUE
U uHbopMaIyi, KOTOPYIHO OHH HecyT. Xumuueckue ¢opmynbsl. Wx HamucaHue,
IPOM3HOLIEHHE U UHPOpMAIIHsl, KOTOPYIO OHU HecyT. MIHaeKehl u K03 QUIMEHTHL.

Xumusa u  @usuka. YHUBEPCATBHBIM XapakTep TMOJOKEHUA MOJEKYIISIPHO-
KAHETHYECKOM Teopud. [loHATHA «@rom», <«Morekyna», <«wmon». Kpucrammueckoe
cocTosiHME BenlecTBa. Kpucramumueckue pemeTku TBepabix BemlecTB. Juddyszus.
bpoyHoBCKOE IBMKEHME.



ArperatHoe cocTosiHME BemiecTBa. ['a3000pasHble, KUIKUE U TBEPbIC BEIICCTBA.
Kpucrammueckue um amopdHble TBepable BemecTBa. DU3NUECKHE U XUMHUYECKUE
SIBJICHMSL.

Xumusi u 2eocpaghus. 1'eonornyeckoe CTpOCHHUE TUTAHEThI 3eMIIS: SIIPO, MaHTHS,
autocdepa. DJIEMEHTHBIM COCTaB TI'EOJOTMUECKUX COCTABHBIX YacTed IUIAHETHL
MuHepanbl ¥ TOpHbIE MOpPOAbL. MarmaTtuueckue M OCaJo4Hble (OpraHMYecKue u
HEOpraHUYECKUE, B TOM YHCJIE U TOPIOUHUE) TOPOJIBL.

Xumus u 6uonocus. XUMUUECKUN COCTaB JKUBOM KIJIETKU: HEOpraHu4eckue (Boaa
U MUHEpaIbHbIE COJIM) W oOpraHudeckue (OeNKH, >KUPbI, YIIIEBOAbl, BUTAMUHBI)
Bemecrsa. IIpocTeie MW CIOXKHBIE BEIIECTBA, HX pOJb B IKHU3HEAEATEIbHOCTU
opranu3MoB. buosorndeckass ponb BOabl B KuMBOM KieTrke. dorocuntes. Poib
xjopodmia B mporecce (HOTOCHHTE3a. brojormueckoe 3HaueHHE >KUPOB, OEJIKOB,
3(UPHBIX Macell, YrIIeBOA0B ¥ BUTAMUHOB VIS )KU3HEAEATEIbHOCTH OPTaHH3MOB.

Kauecmeennvle peaxyuu 6 xumuuy. TIoHSITHE O KAUECTBEHHBIX PEAKLMIX KakK O
peaKIUsAX, BOCHPHUHUMAEMbIX OPraHOJENTUYECKH: C IOMOLIbIO 3pEHMs, CllyXa,
oOonsiHus. AHamuthueckuit 3dekt. OmpenenseMoe BEIIECTBO M PEAKTUB Ha HETO.
B03MOXXHOCTh M3MEHEHUSI X POJI HAa TIPOTUBOITOJIOKHYIO.

Jemoncrparmu. 1. Kosiekiust pasHbIX T€d U3 OHOIO BEIIECTBA WM Marepualia
(Hampumep, J1labopatopHasi Tocyna W3 crekia). 2. Komekuus pa3iuyHbIX Tell WIv
(oTorpaduii Ten U3 aTOMHUHUS 711 WUTFOCTPALMU WU «CBOWCTBAa — IPUMEHEHHE. 3-
Y4ebHoe 000pyn0BaHKE, UCTIOIb3YEMOE MPU U3y4eHUHU (PU3UKU, OMOJIOTHH, reorpaduu
n xumuu.. 4. I'eorpapuueckue Moxenu (rinodyc, kapra). 5. buonormdeckue monenu
(MyJIsDKM  OpPraHOB M CHUCTEM OpPraHOB pacTeHHM, JKUBOTHBIX M 4eJOBeKa).0.
du3nyecKue U XUMUYECKUE MOJEIM aTOMOB, MOJIEKYJT BEIIECTB M MX KPUCTAIUIMYECKUX
pemietok. 7. OObEMHBIE UM LIAPOCTEPKHEBBIE MOJIENM MOJIEKYJ BOJbI, YIJIEKUCIOIO U
CEpHUCTOrO ra3oB, MeTaHa. 8- PacmpocrpaHeHne 3amaxa OIEKOJIOHA, JyXOB WIH
ne3ofopaHTa Kak mporecc  gauddyszum. 9. OOpasupl  TBEpABIX  BEIIECTB
Kpuctaimueckoro crpoenus. 10. Mogemu kpucraummyeckux peumierok. 11. Tpu
arperaTHbIX CcocTosiHMA BoAbl. 12. IlepenmBaHue yriieKuciioro rasa B CTaKaH,
ypaBHOBeLIEHHbIN Ha Becax. 13. Komiekuys KpucTammmyeckux U aMop(HbIX BELECTB U
m3nenuii n3 Hux. 14. Komwiekuyss MuHepasioB (J1a3ypUT, KOPYHI, XaJIbKOMHPHT,
¢roopur, ramur). 15. Komtekiws ropHbIX mopo/1 (TpaHuT, pa3iuyHbie (JOPMBI KalbIIUTa
- MeJI, MpaMop, U3BecTHAK). 16. Kouekis roprounx uckonaeMbix (HedThb, KaMEHHBbIHI
yroJb, ciaaHiel, Topd). 17. CnupToBas SKCTpakius XJIOpo(PHUIUIa U3 3eJICHBIX JIMCTHEB.
18. KauectBeHHas peakuys Ha Kuciaopoa. 19. KauecTBeHHas peakiysi Ha YIJIEKUCIIBIN Ta3.
20. KauecTBeHHas1 peakiysi Ha U3BECTKOBYIO BOLY.

JlaGoparopHbie onbiThl. 1. Onucanue CBOMCTB KHCIIOPOAA, YKCYCHOM
KUCJIOTBI, alfoMUHUS. 2. CTpoeHHEe MJIaMEHH CBEUM (CIIMPTOBKH, CYXOI'O TOPIOYEro). 3.
N3ydeHne rpaHuTa C MOMOUIBIO YBEIMUUTENbHOro crekna. 4. OOHapyXeHHe Kupa B
CEMEHaxX IMOJICOJIHEYHMKA U Tpeukoro opexa. 5. OOHapyxeHue 3(QUpHBIX Macel B
anenbCMHOBOM Kopke. 6. OOHapykeHHe kpaxMara u 0emka (KJICHKOBUHBI) B MIIICHUYHON
Myke. 7. OOHapyKE€HHE YIJIEKUCIOro ra3a B BbIIBIXaEMOM BO3JyXE C TMOMOIIBIO
W3BECTKOBOW BOJBI.

JlomauHmii 3kcnepumenT. 1. M3roroBnenre mozeneid MOJEKyN U3 TUIACTUIIMHA.
2. Iuddy3us noHOB nepMaHranara kaius B Boje.3. M3ydyenue ckopoctu auddy3un



aspozoneit. 4. Jluddy3ust caxapa B Boge. 5. ONBITHI ¢ MyCTOW 3aKPHITON TIACTUKOBON
OyrbuiKOi. 6. KommuecTBeHHOE OIpeAeNieHne COIepKaHusl BOJbI B CBEXKEU 3€leHU. 7.
B3aumogeiictBue  acKOpOMHOBOM  KUCIOTBI ¢ iomoMm. 8. TI3ydeHue cocTasa
MOJIMBUTAMUHOB W3 JIOMAalHEeW anredkd. 9- OOHapyKeHHe Kpaxmayia B MPOAYKTax
MTUTAHUSL.

IpakTnyeckass padora 1. 3HaKOMCTBO C JIabOpPaTOPHBIM OOOPYIOBAHUEM.
[TpaBuna 6e30macHOCTH TP pabOTe B XUMUYIECKOM KabuHETe (11abopatopum).

IMpakTuueckass padora 2. HaGmopenue 3a ropsieil cBedod. YCTpPOMCTBO
criupToBKH. [IpaBuia paboThl ¢ HarpeBaTeIbHBIMU MTPUOOPAMHU.

Tema 2. MaremaTndeckue pacyersl B XuMuu (9 1)

Omuocumenvhvle amomHas u MoneKyiapHas macesl. 1lonaTre 00 OTHOCUTENbHBIX
aTOMHOM M MOJIEKYJISIPHOM MaccaX Ha OCHOBE BOJOPOAHON eauHMLBL. OrpeneneHue
OTHOCUTENIbHOM aTOMHOM MAacChl XHMHUYECKUX DJJIEMEHTOB [0 MEePUOIUUYECKON
tabnune. Haxoxnenwe mno Qopmyne BelecTBa OTHOCUTEIBHON MOJIEKYJISPHOM
MacCchl KaK CYMMbl OTHOCHUTEIBbHBIX AaTOMHBIX MAacC COCTaBJIAIONIMX BEIIECTBO
XUMHUYECKHUX DJIEMEHTOB.

Maccosasa Oona xumuueckozco sn1emeHma 6 cilodcHom eeujecmege. Ilonsitue o
MacCoBOW Jiojie -(W) XMMHYECKOrO JJIEMEHTa B CIIOMKHOM BEIIGCTBE M €€ pacuer IIo
dbopmyre BemectBa. HaxoxxneHrne popMyIibl BEIeCTBa MO 3HAYEHUSIM MAaCCOBBIX J0JeH
00pa3yIOIIMX €0 AIEMEHTOB (17151 2-4aCOBOr0 U3Y4YEHHUS Kypca).

Hucmole sewecmeéa u cmecu. llonstme o umcrom BemiectBe n cmecu. Cmecn
ra3o00paszHbie (BO3IyX, IPUPOIHBIN ra3), skuakue (HedTh) 1 TBepble (TOPHBIEC TIOPOIHL,
KyJMHAPHBIE CMECH, CHUHTETHUECKHE MOotolme cpeacrtsa). CMecH TOMOTe€HHbIE U
reTepPOreHHBIE.

Obvemnas dons komnounenma 2azosoli cmecu. Ilonarue o0 oObemHON mone (Ir)
KOMIIOHEHTa Ta30BoM cMecu. CocTaB BO3dyxa M MPUPOJHOro raza. Pacuer oObema
KOMITOHCHTA I'a30BOM CMECH T10 €10 00BEMHOM J10JIe, 1 HA00OPOT.

Maccosas oons sewgecmsa 6 pacmsope. Tlonsitue o MaccoBoit one (W) BerecTsa B
pactBope. PacTtBopuTenb M pacTBOPEHHOE BEIIECTBO. Pacuer Macchl pacTBOPEHHOIO
BEIIIECTBA 10 MAacce€ pacTBOpa M MAacCOBOM JI0Ji€ PAaCTBOPEHHOrO BEIIECTBA U JPYIrue
pacyeThl C UCIIOJIB30BAHUEM ATUX HOHITHM.

Maccosas 0o npumeceti. IIoHsITHE O YUCTOM BEIIECTBE U ITpuMecu. MaccoBas
nois (W) mpumecu B oOpasie mcxoaHoro BemiectBa. OCHOBHOE BeliecTBO. Pacuer
Macchl OCHOBHOT'O BEI[ECTBA IO MAacce€ BELIECTBA, COAEPMKAIIETO OMpeIeTICHHYIO
MacCOBYIO JIOJIIO IPUMECE, U IPYTHe pacyeThl C UCIOJIb30BAHUEM STUX IMOHSITHUH.

HemoncTpauuu. 1. Koyuiekiiuu pa3inyHbIX BUJIOB MpamMopa U U3Aeiauil (Miau
WUTIOCTpalMid u3fenuii) u3 Hero. 2. CMech peyHOro M CaxapHOro IMecka U UX
paznenenue. 3. Komnekuus «Hedts m Hedrenpoaykrsr». 4. Komrekius OBITOBBIX
cMeceil (KyJIMHapHbIE CMECU, CUHTETUYECKUE MOIOIIUE CPECTBA, IAMITYHH, HAITUTKU
u 1p.). 5. Juarpamma oOBEeMHOro cocrtaBa Bo3ayxa, 6. JluarpamMmma 00BEeMHOTO
cocTaBa MpUpPOAHOTO raza. 7- llpurortoBiieHHe pacTBopa C 3aJaHHBIMH MAacCOM H
MacCOBOM /10Jie pacTBOpeHHOro BemiecTBa. §. OOpasiibl BEIIECTB U MATEPUAJIOB,
COJZIEPIKAIlUX OMPEICICHHYIO IO MPUMECEI.



JoMmamHuii 3kcnepuMeHT. 1. M3ydyeHue cocraBa OBITOBBIX KYJIMHAPHBIX H
XO35IICTBEHHBIX CMecel MO 3TUKETKaM. 2. [IpuroroBieHue pacTBopa COJNH, pacyer
MacCOBOM JI0JIM PACTBOPEHHOTO BEUIECTBA U OMBITHI C MOJY4Y€HHBIM PACTBOPOM. 3-
N3ydenue coctaBa HEKOTOPBIX OBITOBBIX M (papMaleBTUUYECKUX Ipernaparos,
CoJIep KaIUX OMPENEIICHHYIO JTOJII0 IPUMECEH, 110 UX 3TUKETKaM.

IIpakTuyeckas padora 3- IlpuroroBieHue pacTBopa C 3aJaHHOW MacCOBOM
JI0JIEll paCTBOPEHHOT'O BEILIECTBA.

Tema 3.5Baenus, npoucxoasimue ¢ pemecrsamu (11 v)

Pazoenenue cmeceii. Tlonatue o pas3ieleHHMH CMECEH M OYHMCTKE BEIIECTB.
HekoTopbie mpocreiinme crmocoObl pa3ieneHus CMeceil: MpoceruBaHue, Pa3cICHIE
CMeceil MarHUTOM, OTCTauBaHHE, JACKaHTalMs, EHTpUPyrupoBaHue, pasieicHue ¢
MOMOIIBIO JEIUTEIHLHON BOPOHKH.

Dunemposanue. OunbTpoBaHUEe B Jabopatopuu, ObITY U HA MPOU3BOJICTBE.
QuibTpar.

Aocopoyus. llonatue o0 ancopdbuum W agcopOeHTax. AKTHBHPOBAHHBIN
yroiab Kak BaXHEWIIUWH aacopOEHT, €ro uCHOoJb30BaHUE B OBbITY, Ha
IIPOU3BOJICTBE U B BOEHHOM JI€J€. Y CTPOMCTBO MPOTUBOras3a.

Lucmunnayus, kpucmaiiuzayus u evlnapueanue. JJACTAILALMSA KaK IPOLECC
BBIJICJICHUS BEIIECTBA M3 XKUJKOW cMecH. JIMCTUIMpoBaHHAas BOJa U 00JIacTH €€
npumenenus. Ileperonka HedTn. Hedrenpoaykrel. dpakuuoHHas mneperoHka
KUJIKOro  Bo3ayxa. Kpucraumszanuss W BbllapuBaHWe B JIabopaTopuu
(xpucTtamu3aropsl U ¢papopoBbIe YAIIKU JJIsI BHITAPUBAHUSA) U MIPUPOJIE.

Xumuueckue peaxkyuu. lloHATHE O XUMHYECKOW pPEAKIMU KaK MPOLECCE
NpeBpallleHUs OJHUX BEUIECTB B JApYyrue. YCJIOBUS TEUEHUS W TPEKpalleHUs
XAMHUYECKUX PEAKIUN.

Ilpusnaxku xumuueckux peaxyuu. VI3MeHeHHe 1BeTa, BBINAJCHUE OCAIKa,
pacTBOpPEHHE OCaJIKa, BhIIECICHHE Ta3a.

JemoncTrpanuu. 1. IlpocenBanue cMecu MyKM M CaxapHOro mecka. 2.
Pa3nenenne cMecn mopowKoOB cepbl U kenesa. 3. PazneneHne cMecu NMOPOILIKOB
cepbl U necka. 4. Paznenenue cmecu BOABI MU PACTUTEIHHOIO Macja C IMOMOIUIBIO
aenutenbHOM  BopoHku. 5. llentpudyrupoBanme. 6. DunbTpoBaHue. 7.
PecniupaTopHble Macku W MapJieBble MOBS3KU. 8. AICOpPOIMOHHBIE CBOMCTBA
aKTUBHPOBAHHOTO yris. 9. Cunmkareiab W €ro NMPUMEHEHHWE B OBITY W JIETKOU
npombinuieHHOCTH. 10. IlpormBoraz3 wu ero ycrtpouctBo. 11. Ilonydenue
JTUCTUITMPOBAHHON BOJIBI C TOMOIIBIO JIAOOPATOPHOIN YCTAHOBKH JJISl IEPETOHKHU
xunkocred. 12. Konnekuus «Hedpts u HepTenpoaykTe». 13. Paznenenue cmecu
nepMaHraHata Y JUXpoMaTra Kajdus CrnocoOOM  Kpuctayuu3anuu. 14.
BzanmonericTBue MOpoIIKOB kejne3a W cepbl npu HarpeBanuu. 15. Ilomydenne
YIJIEKUCIIOro ra3a B3auMOAEHCTBUEM MpaMopa C KHCIOTOW U OOHapyKEHUEe ero ¢
MOMOIIbI0O HM3BECTKOBOM BOABL. 16. KaranmuTuueckoe paszjoKeHHE MNepoKCcCHuaa
Bojloposia (kataiau3zaTop — JuoKcuja wapranma). 17. depmeHTaTUBHOE
pa3NokKEeHUE TEPOKCHAA BOJOpPOAAa C MNOMONIbIO KaTtamasbl. 18. KucioTHbId
OTHETYIIUTENb, €ro YCTPOMCTBO U mNpuHUUN AedcTBUsA. 19. Peaknus
HEUTpaJIM3aluu OKpalleHHOro (eHoJIPTaJIEenHOM pacTBOpa Hieaouu Kuciaotou. 20.



B3anmMopeiicTBue pacTBOPOB MEpPMaHraHaTa M IUXpoMara Kajdus C PacTBOPOM
cynbduta HaTpus. 21. [lonydyenue ocaaka ruapokcuna meau (I1) unu ruapoxcuna
xene3a(lll) peakuuweir oOmena. 22. PacTBopeHue TOIYyYEHHBIX OCAJKOB
TUAPOKCHUJIOB METAIoOB B Kucaore. 23. lloaydyeHue yriekucioro rasa
B3aMMOJICHCTBUEM pacTBOpa KapOoHaTa HATPUSI C KUCIOTOM.

JlaGopaTopubie onbIThl. 1. M3roroBienue ¢uibTpa U3 (UIBTPOBAIBHOM
Oymaru wiu OymMaxkHOW canderku. 2. M3ydeHue ycTpoilcTBa 3aKUTalikKu U €e
IJIAMEHHU.

JJomamHuii IKcniepuMeHT. 1. Pazaenenne cMecu cyxoro MoOJIOKa U pe4HOTO
necka. 2. M3rotoBiieHHME MapiieBOM NOBSI3KM KaK CpPEACTBAa WHIMBUAYaIbHOU
3allUTHl B TEepUOJ snujaemMuu rpunna. 3. OTcTauBaHHUE B3BECH MMOPOMIKA JJIs
YUCTKHU TOCYJIbI B BOJI€ U €€ JeKaHTaius. 4. AncopOiuusi akTHUBUPOBAHHBIM yTJIeM
KpacCsIIUX BEIIECTB METMCU-KOIBL. 5. AICOpOIns KyKypy3HBIMH MaJIOYKaMU MapoB
naxy4ux BeuiecTn. 6. M3yueHue cocTaBa U MPUMEHEHUS CUHTETUYECKUX MOIOIINX
CPEACTB, COAEpkKAUIUMX YH3UMBI. 7. Pa3znoxkeHue cMecH MUTHEBOW COABI U CAXapHOU
nyapsl npu HarpeBaHuu. 8. PacTtBopenue B Bozme Tabnerku acnupuHa YIICA. 9.
IIpuroroBieHrne U3BECTKOBOM BOABI M ONBITEI ¢ Hel. 10. B3aumoneiicTBue
pacTBOpa NepMaHraHaTa Kajius ¢ aCKOpOMHOBOU KUCIOTOM.

[Mpaktudeckas  pabora  (momamHUE  SKCHEpUMEHT).  BrwIpamuBanue
KPUCTAJIJIOB COJIU.

IIpakTnueckas padora 4. OuucTka NOBapEHHOM COJIN.

[TpakTuueckas pabora (oMamrHui KcriepuMenT). Kopposus MeTamios.

IIpakTn4yeckas padora NeS [Ipu3Haku XUMUYECKUX PEAKIU.

Tema 4. Pacckaszbl no xumuu (34)

Yuenuueckas kongepenyus «Bwidawowuecs pycckue yuyeHvle-XUMUKUY.
Kusznb u gesarensHocth M. B. Jlomonocoga, JI. . MenneneeBa, A. M. byrneposa.

Konkypc coobwenuti yuawuxcsa «Moe nobumoe eewgecmsoy. OTKpPBHITHE,
MOJIyYeHUE U 3HAYCHHNE BHIOPAHHBIX YUAIIUMUCS BEIIECTB.

Konkypc yuenuueckux npoexmos. ViccnenoBaHusi B 00JaCTH XMMHUYECKUX
peakiuii: GOTOCHHTE3, TOPCHUE W MEIJICHHOE OKHCIICHHE, KOPPO3Usl METAaIOB U
CIOCOOBI 3aIUTHI OT HEE, APYTUe PEaKIuu, BEIOpAaHHBIE YIAITUMUCS.

Ilianupyembie  pe3yJibTaThl  OCBOCHHSI MPOrpaMmMbl 10  XMMHUMH.
IIponeneBTHKH.

JINYHOCTHBLIMHU pe3yJjibTaTaMu u3yueHuss kypca «Xumus. [IponeneBruka»
B 7 KJ1acce SIBJISAIOTCH CJIeyolue:

— YYBCTBO TOpPAOCTM 32 POCCHUMCKYIH) XHMHUYECKYI0 HayKy, TyMaHU3M,
OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIICHHOCTb;

— (opMupoBaHHE IIEHHOCTH 3/I0POBOro M 0€30macHOro o0pasa *KU3HHU; YCBOCHHE
MpaBWI WHAUBUIYATBHOTO U KOJUIGKTHBHOTO O€30MacHOTO TIOBEACHHUS B
YPE3BBIUANHBIX CUTYALUAX, YTPOKAIOIINX KU3HUA U 3IOPOBBIO JIIOJIEH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JanbpHeWmed o0pa3oBaTeIbHOM
TPaeKTOPHH;



— YMEHME YIIPABIATh CBOEH NIO3HABATEIBLHOMN NESATEIBHOCTBIO;

— (GopMUpOBaHHE OCHOB JKOJIOTMUECKOH  KYJIbTYpbl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO JKOJOTMYECKOIO MBIIUICHHUs, PAa3BUTHE OIIbITA
HKOJIOTMYECKH OPUEHTUPOBAHHOW pe(IEKCUBHO-OLIEHOYHONW U MPAKTHYECKOU
JEATEIIbHOCTH B JKU3HEHHBIX CUTYaLUAX;

MeranpeiMeTHbBIMUA  pe3yJbTaTaMM  M3y4YeHHMsl  Kypca  «XHUMHUs.
IIponeneBTHKA» ABJsIeTCSE POPMUPOBAHHE YHHBEPCAJIbHBIX Y4eOHbIX NeCTBUIl
YY)

Perynsatususie YV /]

— YMEHHUE CaMOCTOSITEJIbHO OIpeesaTh I CBOEro OOy4YeHHSs, CTaBUTb U
dbopMmynupoBaTh 11 ceOs HOBBIE 3a7adyu B yd€Oe W T03HABATEIHLHOMN
JEeATeNIbHOCTH, PpPa3BUBaTh MOTHBBI W MHTEPEChl CBOEH IMO3HABaTEJIbHOU
JEATEIIbHOCTH;

— YMEHHE CaMOCTOSITEJIbHO TUIAHUPOBAaTh MYTH JOCTHKEHUS LIETEH, B TOM YUCIE
albTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh HamoOosiee 3(P(HEKTUBHBIC CIOCOOBI
pelIeHns y9eOHBIX M TIO3HABATEIBHBIX 33714,

— YMEHHE COOTHOCUTH CBOHM [ICWCTBHUS C IUIAHUPYEMBIMU PE3yJIbTaTAMHU,
OCYILIECTBIISATH KOHTPOJIb CBOEU JIESITEILHOCTH B IMPOLECCE JOCTHUKECHUS
pe3ysibTara, ONPEAeNsATh CHOCOOBbl JEUCTBHM B paMKaxX MPeIIOKEHHBIX
yCJIOBUH U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBHUH C
V3MEHSIONIENCS CUTYALUEH;

— yMEHUE OIEHMBATh NPABWIBHOCTb  BBIMOJHEHUS  Y4eOHOM  3ajadw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

— BJAQJCHHUE OCHOBAMHM CAMOKOHTPOJISI, CAMOOILICHKH, TPUHATHS PEUICHUN U
OCYIIECTBJIICHHSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW U TIO03HABATEILHOM
JIeSITENbHOCTHY;

— yMEHHE CO3/1aBaTh, IPUMEHSThH U IPEOOPA30BHIBATH 3HAKH M CHMBOJIbI, MOJIEITH
Y CXEMBI JIJI pelieHrs Y4eOHbIX U MO3HABATEIbHbBIX 33]1a4;

— yMEHHE OpraHu30BbIBaTh y4e€OHOE COTPYJHHUYECTBO M  COBMECTHYIO
JeSATEeNbHOCTh C YYMUTENEM M CBEPCTHUKAMH; paboTaTh MHAMBHUAYaJIbHO U B
Tpynne: HaXxoAuTh oOIee pelieHne W paspeniaTh KOH(DIUKTHI HAa OCHOBE
COIJIACOBAHMS ~ MO3MIUMH W yu€ra  HHTEepecoB;  (OPMYJIMPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

— YMEHHE OCO3HAaHHO HCHOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUH C
3alaueid KOMMYHUKAIMU Ui BBIPAXKEHUS CBOMX YYBCTB, MBbICIEH U
NOTpEeOHOCTEN; TUIAHUPOBAHUS U PETYISILUU CBOSH JEATENbHOCTH;, BIIAJICHUE
YCTHOU U IMCBbMEHHOMN PEUbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

— (dopMupoBaHHE U Pa3BUTUE KOMIIETEHTHOCTH B 00JIACTH HCHOJIb30BaHUS
MH(POPMAIIMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

— (dopmupoBaHHUE U PA3BUTHE IKOJOTMUECKOTO MBIIUICHUS, YMEHHUE MPUMEHSThH
€ro B II03HABAaTEJIbHOW, KOMMYHMKATUBHOM, COLIMAJIBHOM IIPAKTHKE U
npodeccroHaIbHON OpUEHTAITUH.



IIpenmMeTHBIMH pe3ybTAaTAMHM HM3Y4YeHHSI MpeaMeTa «XHUMMHS» SIBJISIOTCS
CIeAyIoIIe YMECHHS:

B no3naBarenbHoOM cdepe:

- 1aBaTh OMpPEACIICHUSI N3YUYCHHBIX MOHATHI: «XUMUYECKUN JIEMEHT», «aTOM,
«HOH», «MOJIEKYJa», «IIPOCThIE U CIOKHBIE BEHIECTBA», «BEILIECTBO», «XUMHUYECKas
dbopMyrna», «OTHOCUTENIbHAs aTOMHAas Macca», «OTHOCUTENbHAas MOJIEKYJIsIpHas
Macca», «BAJICHTHOCTBY, «KPUCTAJUIMUECKAs PEIIETKA», «OKCHABDY, «KHUCIOTBD),
«KQ4YEeCTBEHHBIC PEaKIMU», « MaccoBas JOJID», «aICOpOLMsy, «IUCTHILISIINS,
«XUMUYECKAs pEeaklMs». ONUCHIBATh JAEMOHCTPAIMOHHBIE W CaMOCTOATEIHHO
MPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

- OMKCHIBATh M PA3JIMYaTh W3YYEHHBIEC KJIACChl HEOPraHUYECKUX COECAMHEHUN,
MIPOCTHIE U CIIOKHBIE BEUIECTBA, XUMUUECKUE PEAKIINH;

- xIaccu(unupoBaTh W3YYCHHBIC OOBEKTHI W SBJICHHS; JEJaTh BHIBOJIBI H
YMO3aKJII0YEHUs U3 HAOMIOIEHN I, U3YYeHHBIX XUMUUECKIX 3aKOHOMEPHOCTEH;

- CTPYKTYpUPOBaThb HM3YUYECHHbIH MaTepHall U XUMHUYECKYI0 HH(POpMAIHIO,
MOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB; MOJEINPOBATh CTPOEHUE MPOCTHIX MOJIEKYII;

B 11eHHOCTHO — OpUEHTALMOHHON cdepe:

- AQHAJIW3UPOBATh M OLEHUBATH IOCIEICTBUS [JII OKPYKAIOIIEW Cpeibl
OBITOBOI W MPOW3BOJACTBEHHOU JEATEIHHOCTH YEIOBEKA, CBI3AHHOU C IMEePepadOTKOM
BELIECTB;

B tpynoBoii chepe:

- MPOBOAUTH XUMUUECKUN SKCIIEPUMEHT;

B cdepe 6e3onmacHOCTH KU3HEACATEITLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABJICHUSIX, OKOraxX M JIPYrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1a0OPAaTOPHBIM 000PYAOBAaHUEM.

[To3naBarenwhbie Y'Y /I:

- aHaJM3MpPOBaTh, CPaBHUBAThH, KJACCUPUIIMPOBATHL M 00001IATh (PaKThl U
SABJICHUSL;

- BBISIBJISITh IPUYUHBI U CIEICTBUS IPOCTHIX SIBJICHUI;

- OCYILIECTBIISITh CPAaBHEHUE, KJIaCCU(DUKAIHIO;

- CTPOUTBH JIOTHYECKOE PACCYXKIEHHUE, BKIIOYAIOLIEE YCTAHOBICHUE IPUUYNHHO-
CJI€JICTBEHHBIX CBS3€EH;

- CO3/1aBaTh CXEMATHYECKHE MOJEIM C BBIICIECHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK O0BEKTA;

- COCTaBJISITh TE3UCHI, PA3JIMYHbIE BUABI TUIAHOB (MPOCTHIX, CIIOKHBIX U T.11.);

- mpeoOpa3zoBbIBaTh HHPOPMAIIMIO U3 OJHOTO BHUJIA B APYroM (TabiMIly B TEKCT
¥ 1p.);

- BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MHGOpMAIINH;

- YMETh ONPEAEISITh BO3MOKHbIE UCTOUHUKN HEOOXOAUMBIX CBEICHU;

- TPOU3BOAMTH MOUCK HH(POPMALUM, AHAIM3UPOBaTH M OLICHUBATh €€
JIOCTOBEPHOCTb.

cpenctBoM  (OpMHUpPOBaHUSI TO3HaBaTeNbHBIX YVYJ| ciayxur ydeOHbIN
MaTtepHall, ¥ Ipexk/e BCEro MPOJyKTUBHbIE 3a/laHNs yUeOHHUKa.

Kommynukarusaeie YV /1



- CaMOCTOSITEIbHO OpPraHU30BBIBaTh Yy4eOHOE B3aWMOJICHCTBHE B TPYIIIC
(ompenenaTh 0OOIIME IIEIH, PacIpeaeisaTh POJIU, JOrOBApUBATHCS JAPYr C JAPYrOM H
T.IL.).

B pe3ysibTaTe n3y4eHHsi XUMUH YUYEHUK TO/KEH:

3HAMb/NOHUMAMD
XUMUYECKYIO CUMBOIUKY: 3HAKA HEKOTOPBIX XUMHUYECKUX DJIEMEHTOB,
sadicHeliuue Xumuyeckue NoHAmusl. XAMAYIECKUHI 2JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIIbHAsI AaTOMHAs ¥ MOJICKYJISIPHASI MacChl, arperaTHOE COCTOSIHUE BEIIECCTBA.
YMETh
HA3b16AMb. HEKOTOPBIC XUMHUYECKUE IIIEMEHTHI U COSIMHEHHSI N3YJEHHBIX KJIacCOB,
00bsICHAMb . OTIINYHS (PU3HUSCKUX SBJICHUN OT XUMHYECKHUX;
xapaxkmepu306amy.: CIOCOOBI pa3felieH!s] CMECeH, MPU3HAKA XUMHYECKUX PEaKIINi;
COCMaeams.: pacckasbl 00 YUCHBIX, 00 AJIeMEHTaxX W BEIIECTBaX;
0bpawjamvcs ¢ XAMHUYECKOU TIOCYI0N U Ta00paTOpHBIM 000pYIOBaHUEM;
PACNo3HABANb ONLIMHBIM NYyMeM. KACTIOPO, YIIIEKUCIIBIN Ta3, N3BECTKOBYIO BOIY U
HEKOTOPBIE JIPYTUe BEIIECTBA IIPH IMTOMOIITH KAaYeCTBCHHBIX PEaKITHA;
BbIYUCAAMb. MACCOBYIO JTOJTF0 XUMHYECKOT0 AJIEMEHTa 110 (OpMYJIe COSTMHEHUS,
00BEMHYIO JIOJIIO Ta3a B CMECH, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MACCOBYIO
JTOJTEO TIPUMECEH;
UCTIONTB30BaTh MPHOOPETEHHBIC 3HAHKS M YMEHHIS B TIPAKTHIECKOH JISATEIHHOCTH U
TIOBCETHEBHOM JKU3HH JIISL:

e (Oe3omacHOro oOpalieHus ¢ BENIECTBAMU U MaTepUAIAMH,

® OSKOJIOIMYECKH IPaMOTHOTO ITOBEICHUS B OKPY)KAIOIIEH cpejie;

® OIICHKH BJIMSHUS XUMHUYCSCKOTO 3arpsI3HCHHS OKPY)KAFOIel Cpeibl Ha OpraHu3M

YeIIOBEKa,
® KPUTHUYECKOU OICHKHM MH(OPMAIIMH O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;
® IIPUTOTOBJICHUS PACTBOPOB 3aIaHHON KOHIICHTPAIIHH.

B chepe MeTanpeaMeTHBIX pe3yJabTATOB:

®  CaMOCTOSITETTLHO CTaBUTh HOBBIC YUEOHBIE IIENIN 1 3a]1a4H.

®  CaMOCTOSITEJILHO CTPOMTH KU3HEHHBIE TJIaHbI BO BPEMEHHOM MEPCIEKTHURE.

® [Ipy IUIAHUPOBAHWUU JIOCTHIKECHUS II€J€H CaMOCTOSTEIBbHO M aJICKBaTHO
YUHUTBIBATh YCIIOBUS U CPEACTBA UX JOCTHXKCHUSI.

® aJeKBaTHO OIICHMBATh CBOM BO3MOXKHOCTH JIOCTHIKCHHS IIEIH ONpeeaEHHON
CJIO)KHOCTHU B Pa3NIMYHBIX chepax caMOCTOSITEIILHON eI TEIbHOCTH.

B chepe JMUYHOCTHBLIX pPe3yJabTATOB

® 0CO3HaBaTh €AMHCTBO U I[ETOCTHOCTh OKPYXKAIOIIEr0 MUpPa, BO3MOXXHOCTH €0
MMO3HABA€MOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUM HAYKH;

® TIOCTCTNICHHO  BBICTpaWBaTh  COOCTBEHHOE IIEJIOCTHOE  MHPOBO33PECHHUE:
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIC U
B paMKaX CaMOCTOSITEJIbHOU JIESITEIbHOCTH BHE IIKOJIbI

® OIICHMBATH )KU3HCHHBIC CUTYAIlUH C TOYKHU 3peHUs Oe30macHoro odpasa Ku3HU
Y COXpPaHEHHUS 3/I0POBbSI;




® OIICHMBATH YKOJOTMUYECKUIN PUCK B3aUMOOTHOIIICHUI Y€JIOBEKA U TTPUPO/IBI.

e (GopMHUPOBaTh HKOJOTMYECKOE MBIIUICHHE: YMEHHE OIICHUBAaTh CBOIO
JIeSITEIbHOCTh M TOCTYNKU JPYTUX JIIOJIEM C TOYKU 3PEHUS COXPAHCHUS
OKpY>KaroIel cpe/ibl - rapaHTa >KM3HU U OJIaronoaydus JiIoAei Ha 3eMiie.

B cdhepe KOMMYHUKATHBHBIX Pe3YJIbTATOB

BbINYCKHUK NOJIYYUM BO3MONCHOCMb HAYYUMbCA. JOTOBApPUBATHCA U MPUXOIUTH K
O0ILlEMy pEIICHUI0O B COBMECTHOM JESITEIBHOCTH, B TOM 4YHCIE B CHUTYallUH
CTOJIKHOBEHHUSI MHTEPECOB; OpaTh Ha ceOsl MHUIIMATUBY B OpraHHU3allii COBMECTHOTO
JNEeUcTBUS  (7e7I0BOE JIJIEPCTBO); BIAJETh MOHOJOTHYECKOW U JUAJIOTHYECKOM
dbopmMamMu peur B COOTBETCTBUU C IPaMMaTUYECKUMU U CHHTAKCUYECKUMU HOpMaMu
POJHOTO 5I3bIKA; CJIEIOBaTh MOPATbHO-dTUYECKUM U TCUXOJIOTUYECKUM MPUHIIUIIAM
OOIIIEHUSI U COTPYJHHUYECTBA HAa OCHOBE YBAXXUTEIHLHOI'O OTHOIIEHHUS K MapTHEpaM,
BHUMAaHUA K JIMYHOCTH JIPyroro, aJe€KBaTHOTO MEXJIUYHOCTHOTO BOCHPHUATHS,
FOTOBHOCTH aJICKBATHO PEAarupoBaTh Ha HYXKAbl JPYTHX, B YACTHOCTU OKa3bIBaTh
MIOMOIIlb ¥ AMOIMOHAIBHYIO MOJEPIKKY MapTHEPAM B IPOLIECCe JOCTHKEHUS OOIIeH
LICJIM COBMECTHOM JIEATEILHOCTH

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUMTHCS:

1. OOpamathes ¢ 1abopaTopHbBIM 0O0OPYJOBAHUEM U HarpeBaTelIbHBIMU MIPUOOpaMHU B
COOTBETCTBHUU C MPABWIAMHU TEXHUKH 0€30MacHOCTH;

2. BBIMOMHATH TPOCTEHIINE MpPHUEMBI PadOTHl C JIA0OPATOPHBIM OOOPYIOBAHHEM:
71a00paTOPHBIM IITATUBOM; CIIUPTOBKO;

3. HaGmronath 3a sSIBIEHUSIMH, IPOUCXOIAIIMMHU C BEIIECTBAMH,

4. OnuceIBaTh XUMUUECKHUI SKCIIEPUMEHT C IIOMOIIbIO €CTECTBEHHOTO SI3bIKA U SA3bIKA
XUMHH;

5. 'oTOBUTB pacTBOPHI ¢ ONPEACICHHON MacCOBOM J0JIel pacTBOPEHHOI'O BEIIIECTBA;
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