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INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIil Kypc «XUMUsL BOKPYT Hacy» MpeaHa3HaueH s oOydaromuxcs 8-X KiaccoB. JlaHHBIN
AIEKTUBHBINA Kypc 0000111aeT, 3aKperisieT BaKHEUIINEe YMEHUS, KOTOPbIE TOJIKHBI ObITH CPOPMUPOBAHBI
Y BBIITYCKHHKOB OCHOBHOTO 00111er0 00pazoBanus. Coaep:kaHue MporpaMMBbl IIPeIoiaraeT paciupeHue
U yIIIyOJIeHHEe TEOPETHYECKOTO MaTepHralia, mo3BoJisitoliee GOopMUPOBATH TPAKTHUSCKHUE HABBIKY.

AKTYaJIbHOCTDb Y4eOHOTO Kypca «XUMHsI BOKPYT HAac» 00yCIIOBIIEHA TEM, YTO XUMUS CUMTACTCS
OJIHOM U3 CaMbIX CIIOKHBIX IIKOJbHBIX JUCHUILINH U SBISETCS OJHOM M3 BaXKHEHIINX HAyK O MPHUPOJE,
HEOOXOJUMO TMOMHHTH, YTO OHA 3aHMMAeT OJHO M3 BEAyIIUX MecT B (OPMUPOBAHMM HAYYHOTO
MHUPOBO33peHHUs 00ydJaromuxcs. XMMUYECKIE 3HAHUS HY>KHBI HE TOJILKO B TIPOeCCHOHATBHOU cdepe,
HO U B OOBIYHBIX KU3HEHHBIX CHTYAIUSIX KAKIOMY YEIOBEKY.

eab 1aHHOI MPOrpaMMbI:
® CO3JaHUE YCIOBH AJIs pealiu3allii CTaHJapTa CoAep KaHus 00pa3oBaHMs 32 KypC OCHOBHOM IIKOJIBL;

0TpabOTKa HABBIKM PEHICHUS 3a7a4 U MMOATOTOBKA yJalluxcs K 0oee riryboKoOMy OCBOSHUIO XUMHUH
B CTapUIMX KJaccax; pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIEKTYyalIbHBIX CIIOCOOHOCTEH B
MPOIECCe MPOBEICHUSI XUMUYECKOTO IKCIIEPUMEHTA, CaMOCTOSITEIILHOTO MPUOOPETCHUS 3HAHUN B
COOTBETCTBUU C BO3HHUKAIOIIMMH KH3HCHHBIMU TTOTPEOHOCTSMU; IPUMECHEHHE ITOTYUCHHBIX 3HAHUI
U YMEHUU Ui pElIeHUs MPAKTUYEeCKUX 3a7a4 B MOBCEAHEBHON KU3HU; BOCIUTAHUE OTHOIICHUS K
XUMUM Kak K OAHOMY H3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS M DIEMEHTY
0011e4eI0BEYECKOM KYJIbTYpPHI.

3apaum Kypca:
® T[IO3HAKOMHUTH C TpPaBUJIAMH OXpaHbl TpyJda Mpu paboTe ¢ BEIIeCTBaMHU; OOyue€HHE TOMY, Kak

UCIIONIb30BAaTh Ha TMPAKTUKE XHWMHYECKYI0 TOCyny u oOopymoBaHue (NMPOOUPKH, IINTATHB,
dbapdopoBble YalTky, TUMETKY, INaTeNld, XUMAYECKUE CTaKaHbl, BODOHKH H JIp.);

e (QopmupoBaTh MpEACTaBICHUS O KAYECTBEHHOW CTOPOHE XHMHUYECKOH peakiuu. OmnHCHIBAThH
npocTeiiimue Qu3ndeckue CBOMCTBA 3HAKOMBIX BEIIECTB (arperaTHoe COCTOSHUE, MPO3PavyHOCTh,
I[BET, 3aI1ax), IPU3HAKH XUMUIECKON peakinu (M3MEeHEHUE OKPACKH, BBITIAJICHUE OCAIKa, BBIJCIICHUE
rasa);

® OBJIAJICTh DJIEMEHTAPHBIMU HAaBBIKAMH HCCIIEI0OBATEIbCKON AESITENLHOCTH;

e pa3BHWBATh HAOIIOIATEIIEHOCTh, YMEHHE PACCYKIAATh, aHATU3UPOBATh, JIOKA3bIBATh, PEIIATh YICOHYIO
3ajauy;

e chopMHUpOBaATh JOTHYECKHE CBSI3U C IPYTUMH IIPEeIMETaMH, BXOSIIMMH B KypC OCHOBHOTO OOIIETO
obOpasoBaHus,

® aKIICHTHPOBATh MPAKTUYECCKYIO HAMIPABICHHOCTH MMPENOIaBaHUSI.

[Iporpamma y4eOHOro Kypca «XuWMHsS BOKPYT Hac» MpedHa3HAueH IJs ydaumxcs 8-X KJIaccoB H

paccuuTaH Ha 34 yaca (1 yac B Hezenmo).



OcHOBHbIE MPUHIUIIBI 0TOOPA U CTPYKTYPUPOBAHUSI MaTepuajia. B ocHoBe ydueOHOTO Kypca
JICKUT CUCTEMHO-JIATEIbHOCTHBIN MOAXO0], KOTOPBIN MPEANoiaracT: BOCHIUTAHUE U Pa3BUTUE KaUECTB
JUYHOCTH, OTBEUAIONIUX TPEeOOBAHMSIM MH(DOPMAIIMOHHOTO OOIIECTBA; OPHEHTAIIMIO HA PE3YIbTAThI
00pa3oBaHMs KaK CUCTEMOOOPa3yIOIIMii KOMIIOHEHT Kypca, Iie Pa3BUTHE JTMUYHOCTH 00yUaroIIEerocs Ha
OCHOBE YCBOCHHMSI YHUBEPCAIbHBIX YUEOHBIX IEHCTBUMN, TO3HAHUS U OCBOCHUS MHPa COCTABIIAET LIE€Th
U pe3ynbTaT oOpa3oBaHHs; pPa3HOOOpa3We BHJOB JCATCIBHOCTH W Y4YeT WHIAWNBUAYATbHBIX
0COOEHHOCTEH KaXJIoro oOydaromerocs, 00eCHeunBaIOMIUX POCT TBOPUYECKOTO IOTEHIIMAIIA,
MO03HABATEJILHBIX MOTHUBOB, oOoraiieHne GopM B3aUMOJEUCTBUSA CO CBEPCTHUKAMH W B3POCIBIMU B
MIO3HABATEJIbHON JEATEIbHOCTH

[lnanupyeMbIMH pe3yJibTATAMH OCBOEHHMSI JJEKTHBHOIO Kypca «XHUMHS BOKPYT Hac»
SIBJISIFOTCAL:

JIuunocmmuuie pezyiomamot.

v 0CO3HaBaTh €JUHCTBO U ILIEJOCTHOCTH OKPYIKAIOIIEr0 MHPa, BO3MOXKHOCTH €0 MO3HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTI)KEHUH HAYKH,

v/ IOCTENEHHO BLICTPAMBaATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHME: OCO3HABATH HOTPEGHOCTDL M
TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM UHCJIE U B PAMKaX CaMOCTOSATEIbHOW JEeSTeIbHOCTH BHE
LIKOJIBL;

v OLEHMBATh KU3HEHHBIE CUTYal[Md C TOYKH 3PEHUS OE30IACHOro 00pa3a >KU3HH U COXPaHEHMs
3JI0POBBSI;

v/ OLIEHMBATh SKOJOIMYECKHH PUCK B3aMMOOTHOLIEHHH YEIOBEKA U IPUPOIH;

v' (hopMHPOBAThH HKOJOTMYECKOE MBIIIIEHHE: YMEHHE OIIEHMBATh CBOKO JEATEIBHOCTH M IOCTYITKH
JPYTHX JIIOJIeH C TOUKH 3PEHUS COXPAaHEHUs OKPY>KAIOIIEH Cpe/Ibl - rapaHTa KU3HU U 0J1aromnonyqust
moeil Ha 3emie.

Memanpedmemmnuvle pe3yibmamot.

Perynarususie YV /I

v/ caMOCTOATENBHO OOHApYXHBaThb W (HOPMYJIHPOBATh y4eOHYIO MPOOIEMYy, OMPEIENATh Ielb
yueOHOI NesTeTbHOCTH;

v/ BBUIBMIaTh BEPCHU pEIIEHUS MNPOOJEMBI, OCO3HABATh KOHEYHBIM pE3yJIbTAT, BHIOMPATh W3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTUKEHUS 1IN,

v/ OCYIIECTBJATH IeJIeNoNiaraHie, BKJIOYas TOCTAHOBKY HOBBIX Ilejieif, mpeoOpa3oBaHue
IIPaKTUYECKOM 3a7]aui B IO3HABATEIIbHYIO;

v’ coCTaBJIATh (MHAWBHYaJIbHO WK B TPYIIIE) IJIaH PEUIEHHs POOIIEMbL; paboTas 110 IIIaHy, CBEPSTH
CBOM JICHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIISITH OMIMOKHA CAMOCTOSITENIBHO;

v/ YUUTBHIBATH Pa3HbIe MHEHUS ¥ CTPEMUTHLCS K KOOPANHAIMH PA3IMIHBIX TO3UIIHIA B COTPYIHHYECTBE;
B JIMAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BBIPAOOTaHHBIE KPUTEPUN OLICHKH.

Ilo3uaBatenpHble YY
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aHAJIM3UPOBATh, CPaBHUBATh, KiIacCU(UIMPOBATH W 0000math (akThl W SBICHUA. BBIABIATH
NPUYMHBI W CIEACTBHSI TPOCTHIX SIBJICHUW. OCYIIECTBISTH CpPaBHEHHE, KIACCU(PUKAIIUIO,
CaMOCTOSITEITLHO BHIOMpPAsi OCHOBAHUS U KPUTSPUU JIJIsl YKa3aHHBIX JIOTUYECKUX OTEpaIlnii;
CTPOUTH JIOTMUECKOE PACCYKIEHHUE, BKJIIOYAIOIIEe YCTAaHOBJIECHUE MPUYUHHO-CIIEICTBEHHBIX
CBsI3El;

CO3/1aBaTh CXEMATHUYECKUE MOJICIH C BBIICJICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,;
COCTaBJISITh TE3UCHI, PA3INYHBIC BUBI UTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.);

npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHAA B IPYro# (TabauIly B TEKCT U 1Ip.);

YMETh OMPEIENATh BO3MOXHBIE HCTOYHMKH HEOOXOJUMBIX CBEICHHUI, NPOU3BOIUTH IOUCK
nH(OpMaIINY, aHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb;

00001aTh TMOHSITHS - OCYIIECTBIIATH JOTHYECKYIO OINEPAIHI0 MEPexo/ia OT MOHATHNH ¢ MEHBIIUM
00BEMOM MOHATHSAM C OOJBIINM 00bEMOM;

OOBSICHSITh SIBIICHUS, TMPOLECCHl, CBSI3U W OTHOLICHHS, BBISIBISEMBIE B XOJ€ MCCIEIOBaHUSA,
OCYIIECTBIISITh BBIOOp HamOoiiee 3PPEKTUBHBIX CIIOCOOOB pENICHHS 3a7ad B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH.

Kommynukatususie YVY /I

yMeTb (hOpMyIHpPOBaTh COOCTBEHHOE MHEHHUE U MTO3UINI0, APTYMEHTHPOBATh €€ M KOOPIUHUPOBATH
€e C MO3WIMK MAapTHEPOB B COTPYAHHYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
JIEATEIIbHOCTH;

oTOOpakaTb B pPEUYM COJEpKAHUE COBEPIIAEMBIX JCUCTBUN, Kak B (OpMEe T'POMKOM
COLIMATIM3UPOBAHHON peun, Tak U B hopMe BHYTpEHHEH peyn;

YMETh apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

YMETh OCYIIECTBJISATh B3aHMMHBIM KOHTPOJIb U OKa3blBaTh B COTPYJHMYECTBE HEOOXOAMMYIO
B3aWMOIOMOIIIb;

yMeTh paboTaTh B TPYIIE - YCTAaHABIMBATh paboune OTHOILICHHS, d3PGEKTUBHO COTPYAHUYATH U
Croco0CTBOBATH MPOAYKTUBHON KOOTIEPAIIUH.

Ilpeomemmbwie pe3yromamot:

3HaHUE OCHOBHBIX 3aKOHOB U MOHSATUN XUMHUH U X OIICHUBAHNE,

yMEHHUE MPOBOJIUTh MPOCTEUIINE PACUETHI;

YMEHHE OPHEHTHUPOBATHCA CPEAM PA3TUYHBIX XUMUYECKUX PEaKIUd, COCTaBIATh HEOOXOIMMBIS
ypaBHEHUS, OOBSICHATH CBOH JICHCTBUS;

ONPEACIISITH POJIb PA3JTMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;

OOBSICHSITH POJIb BEUIECTB B X KPYTOBOPOTE;

pPacCMOTPEHUE XUMUYECKUX IIPOLIECCOB;

WCIOJIb30BaTh 3HAHUS XUMUU TpPU COOJIOJCHUM IMPaBWJI MCIOJIB30BaHUS OBITOBBIX XUMHYECKHX
MpernapaToB; — pa3inyaTh OnacHble U Oe30MacHbIe BEIIECTBA;

IIPUBOJUTH IIPUMEPBI XUMUUECKHUX IIPOLECCOB B IIPUPOJCE;



v\ HaxXOIWTh YEPThI, CBHIETEILCTBYIOIIUME 00 OOLMX NPH3HAKAX XUMUYECKHMX IIPOLIECCOB M HUX

Pa3TUIHSIX;
v HCIIOJB30BAHUE XUMHYECKUX 3HAHHM B OBITY;
v’ 00BACHSATH 3HAYEHHE BEIECTB B KM3HH U XO3IHCTBE UEIOBEKA;
v’ 00BACHATH MUP C TOUKH 3PEHHS XUMHUHU;
v (hopMHUPOBATH NPEACTABIEHUSA O OYAyIIEM IIPOPECCHOHAIBLHOM BBIOODE.
YUYEBHO - TEMATUYECKOE IINTAHUPOBAHHUE
Marepuan yueGHOro Kypca « XMMHsI BOKPYT Hac» pa3OuT Ha 7 pa3/iesos.
Ne ni/mm Tema Koua-Bo
4acoB
Pa3znea 1. Beenenne 1
1. Baenenue. 1
Pazjen 2. Xumuueckas popmyJia Bemecrsa 6
2. Xumudeckasi hpopMyJia BEIIeCTBA 1
3. OTtHocHTeIbHAS MOJICKYJIIPHAs Macca 1
4-5.  |OTHOIIEHHUS MacC 3JIEMEHTOB B CIIOKHOM BEIIECTBE 2
6-7. |MaccoBsie 7O 2JIEMEHTOB B CJI0KHOM BEIIECTBE 2
Pa3nen 3. KosmuecTBo BemecTna. 8
8-9. |KomnuectBo BemecTBa. 2
10-11. |IlepecunTaHHBIC YACTHUIIBI. 2
12-13. |MonspHslii 00BEM rasa. 2
14. OTHOCHUTENBHAS TUIOTHOCTH Ta3a. 1
15. Perenrie KOMOMHUPOBAHHBIX 3a7au. 1
Paznen 4. YpaBHeHUus1 XMMHUYECKUX pPeaKIuii 2
16. |YpaBHeHHS XUMHUYECKHX peakiiii. OCHOBHBIC THITHI XUMHUECKUX PEAKIINH. 1
17. |CocraBieHue NPOCTEHIINX YPAaBHEHUH XUMUYECKUX PEAKITUH. 1
Paznen S. PacTBopbl 8
18.  |PactBOpBHI. 1
19-20. |Pa3nble criocOOBI BRIpAXEHHUS COCTaBa PacTBOpa 2
21-22. |PaznmuuHble NeUCTBUS C pacTBOopamu (pa3daBiieHuUE, YIIapuBaHKUE, CMEITNBAHHE, )
KOHLIEHTPUPOBAHUE)




23.  |Kpucrammoruaparsl. 1
24-25. |Pemenue 3a7a4 1o ypaBHEHUSIM C y4aCTHEM PAaCTBOPOB. 2
Paznen 6. OcHOBHbBIE KJIacChl HEOpPraHu4yecko xumuu B ceere TI/L. 7

26.  |OcHOBHBIE KJIaCChl HEOPTAaHMYECKOW XUMHUH B cBeTe TO/I. 1
27-28. |O0bEMHBIE OTHOILICHUS T'a30B. 2
29. Pemenrne kOMOMHUPOBAHHBIX 3a/1a4. 1
30-31 |['enermueckas cBsi3b MEXKIYy OCHOBHBIMHU KJIACCAMU HEOPTAHUYECKON XUMHH. 2
32  |PemeHue sKCcrepUMEHTAIBHBIX 3aa4. 1
Paszpnen 7. UTorosasi npoBepka 3HaHUM 2

33.  |HToroBas mpoBepKa 3HAHHIA. 1
34. |O06o00IIeHNEe 3HAHUM 110 XUMHH 1
Hroro: 34

IJIEMEHTBI COAEP KAHUA

1. BBeaenue
3anumarenbHas xuMus. O00pyOBaHKE U BellecTBa Ui onbITOB. [IpaBuia GezonacHOCTH NpU
MIPOBEJICHUH ONBITOB. V3yueHune npaBui TEXHUKU O€30MaCHOCTH, MPEAYNPEXKAAOIINX U 3aTPeLIatoInX
3HakoB. [IepBas nmomomb. [IpoTuBONIOKapHBIE CPEACTBA 3AILNTHI.

2. Xumnueckasi popmyJia BemecTsa
3HAKOMCTBO C BELIECTBaMH, BCTpEYAIOIIMMHCA B OBITY: HOJHAs HACTOWKA, MEIb, AJIIOMHHHM, COJb,
NUIIeBas cojia, TUMOHHAs KUCJI0Ta, YKCYCHasl KMCIIOTa, BOJIa, MEHBIA Kynopoc. OTau4ue BEeIecTB o
(u3M4ecKUM CBOICTBaM: arperaTHoe COCTOsTHUE, 1IBET, 3aIax, BKYC, pacTBOpuMocTsh. [IpaBuia xpaHenus
BEIIECTB B Jlaboparopuu. TOKCHMYHOCTh BEWIECTB Ul JKMBBIX OpPraHU3MOB OIpeNeNseTcss HX
XUMHYECKMMH CBOMCTBAaMH, HMX CIHOCOOHOCTBIO BCTyHaTb B XUMHUYecKHe peakuuu. lIposBreHus
TOKCHYHBIX BEIIECTB Yy YeNOBEKa: XMMHUYECKUH O0XKOI, pa3pakeHHe CIM3HCTBIX O000JI0YeK, KaTrap
JBIXaTEeNIbHBIX IyTEH, aJJIEprU4YeCKHe pPEaKIUH, OCTPbIE [E€pPMAaTUThHI, KaHLEPOIE€HHOE JIEHCTBUE,
MOpaK€HUs] OPraHoOB, BO3MOXKHOCTH JIETaJbHBIX HCX0A0B. [IpaBuima orOopa BemiecTB (TBepHble,
MOPOIKOOOpa3Hble, KUIKHE, BOJHBIE PACTBOPHI, 0CO00E€ BHHMaHUE — pabdoTa TOJIBKO C MaJbIMU
o0beMaMH BEILIECTB).

3. KoauuecTBo BemecTna.
OcCHOBHBIE KOJIMUECTBEHHBIE XAapAaKTEPUCTUKH BemecTBa. OTHOCHUTENbHAs MOJEKYJsSIpHAs Macca
BemectBa. Moub. KommuectBo BemectBa. Uucino Aoraapo. MossapHbiii o0beM. MaccoBast moms
9JIEMEHTA B BEILIECTBE (KOMIIOHEHTA B CMECH). Y paBHEHUS] XUMHUECKUX PEAKLUI U pacyeT 10 HUM.

4. YpaBHeHMS] XMMHUYECKHX peaKkuuil




OcHOBHbBIE TIOHSTHS U 3aKOHBl XMMHUU. BblumciieHne ¢ HCMonb3oBaHHEM (GU3MYECKUX BEIUYUH U
nocrossHHOW ABoraapo. OmpezneneHue cpenHed MOJIEKYJISIpHOM Maccel cMmecu. OrnpeneneHue
OTHOCHUTEJIBHOM IIJIOTHOCTH Ta30BoM cMmecu. OmnpezneneHue cocTaBa ra3oBbix cMecei. ['a30Bble 3aKOHBI.
VYpaBaenue Menaeneea-Knanelipona. 3aKkoH 3KBUBaJICHTHBIX OTHOILICHHIA.

5. PactBOpbI
PacTtBOpHMOCTh BemiecTB M pacd€Thl HA OCHOBE HCIIONIB30BaHUS TpadukoB pacTBopuMocTd. CriocoObt
BBIPQKEHUSI KOHILIEHTpAIlMM pPAacTBOPOB (MaccoBasi AOJS, MOJSIpHAs W HOpMajbHas KOHLIEHTpAIMs).
3ajaun Ha pacTBOPEHUE B BOJIE LIEIOYHBIX METAJJIOB, KpucTauioruaparos. [IpaBuino cmemmuBaHus.
PacueTHO-pakTHYECKUE 3a/1a4d HA MPUTOTOBJIECHUE PACTBOPOB 33JaHHOM MAacCOBOW JIOJIM U3 YUCTOrO
PacTBOPEHHOI'O BEILECTBA U BOJIbl, KPUCTAUIOTUAPATAa U BOJIbl, IPYroro BELIECTBA U BOAbL. Pacuérsl,
CBsI3aHHbIE C U3MEHEHHEM COCTaBa pacTBOPA (Mpu 100aBIEHUU PACTBOPEHHOI'O BEIIECTBA, BbIIAPUBAHUU
pactBopa, 100aBIEHUH BOJIBI K PAaCTBOPY, A00ABICHUS pacTBOpa APYTroil KOHIIEHTPAIMH OJHOUMEHHOTO
BellecTBa). BbIunciaeHus o ypaBHEHUSM peakilii, TPOTEKAIOIIUX B BOAHBIX pPacTBOpax.

6. OcHoBHBIE Kj1acchbl HeOprannvyeckoii xumuu B ceere T/,
OcHOBHBIE KJIACChl HEOPTaHUUYECKON XUMHUH: OKCUIbI, KUCJIOThI, OCHOBAHUS U COJIM — C TOYKU 3PEHMUSI
rpoliecca pacnaja BEeIIeCTB Ha HOHbBI [IPU PACTBOPEHUU WM IJIABJICHUH.

7. HToroBasi npoBepKa 3HAHHU
O06001IeHre U CUCTeMAaTU3aIMS TTOJTyYeHHBIX 3HAHUH.

MeTtoauyeckue peKOMeHAALMHU.

[Iporpamma cocraBiieHa TakuM 00pa3oM, YTOOBI OOJBINYIO YacTh 3HAHWM, HABBIKOB M YMEHHI
BOCIIMTaHHMK MOJyYall B pe3yjbTaTe MpakTUYecKon aeaTesnbHocTU. Kaxaas TemMa coepkuT HeOoIbIon
TEOPETUYECKHI MaTepual, a rI1aBHOe — OOJIBIIOe KOJIMYECTBO PA3IUYHBIX 33a4. ITO HEOOXOUMO IS
dbopMHUpPOBaHMS U Pa3BUTHSI HABBIKOB aHAN3a, CPABHEHHS, 0000IIEHMsI, CaMOaHaIM3a U CAMOKOHTPOJIS,
YMEHHUI yCTaHABIMBATh NPUYMHHO — CJEICTBEHHBIE CBA3M MEXKAY pPAa3IWYHBIMU (aKTaMu, yYMEHUIl
JienaTh BbIBOJIbI, OTCTaWBAaTh CBOIO TOUKY 3PEHHUS.
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http://kvaziplazmoid.narod.ru/praktika/;

http://www.edu.yar.ru/russian/cources/chem/op/opl.html;

http://znamus.ru/page/etertainingchemistry;

http://www.alhimikov.net/op/Page-1.html.
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