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PaGouas mporpaMma 3IeKTHBHOTO Kypca «XHMHS BOKPYT Hac» s 7 Kjacca COCTaBJICHA Ha
OCHOBE:
e  denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAaHAAPTa OCHOBHOTO
obmero oopazosanus (OI'OC);
e [IporpaMMmbl Kypca XUMHH AJis1 7 KIacCOB OOIIE00pa30BaTENbHBIX YUPEKICHUI aBTOPOB
O. C. I'abpuensna u N.I'. OctpoymoBa «Ctapt B xumMuro»/ Céopuuk mnporpamm. Jpoda,
2015).
[Ipu pazpaboTke mporpaMmbl OPUEHTALIUS CTABWIIACH HA TO, YTO MPOMEAECBTHUECKUN KypC HE

NpeayCMOTpeH QenepatbHbIM 0a30BbIM Y4eOHBIM IUIAHOM, M Hallla MHUIIMATHUBA BECTH €ro y Hac B
IIKOJIE TTOAIEPKUBAETCS. PYKOBOJICTBOM U OCYIIECTBIISIETCS 32 CUET YacOB MIEKTUBHBIX KYpPCOB.

[TponeneBTrueckuit kypc xumuu «CTapT B XHUMHUIO» SIBISETCS HECHCTEMAaTHYECKUM
KypcoM. ABTOpBI Kypca NpH KOHCTPYWPOBAHHM CBOETO Kypca HE BKJIIOYAIM B HETO CHCTEMHBIC
3HaHMS OCHOBHOI'O KypCa XMMHH, IPEyCMOTPEHHOTO CTaHIapTOM XUMHUYECKOrO 0Opa3oBaHMs IS
OCHOBHO# 1mIKOJBL. [ToaTOMY yuarmecs, KOTOpbIe MPUCTYAIOT K 00S3aTEIbHOMY M3yYEHHUIO XUMUU
B 8-M Klacce, HE OKa3blBAlOTCSI B HEPAaBHBIX YCIOBUSAX: OJHM BOOOILIE HE U3YyYad
MPOTIEICBTHYECKUI KypC, JpYTMe M3y4dand ero | 4 B HENemo, TPeTbH — 2 9 B HENENI0, TaKoe
THOJIO’KeHHE OO ObI HEKOPPEKTHO B CBETE 3aKOHA O 3aIUTE MPaB peOeHKA.

N3yueHue 3J1eKTHBHOI0 Kypca HANPaBJIeHO HA IOCTHKeHHe CJIeyIOLINX LeJeii:

- IOATOTOBUTH YUYAIIUXCS K U3YUYECHHUIO YUeOHOT0 MpeaMeTa « XUMHUD;
- (opMupoBaHHE y yUalIUXCi XMUMHYECKOM KapTUHBI MHUpa KaK OpPraHHMYECKOH YacTH ero
[[EIOCTHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
- pa3BUTHE IMO3HABATEIBHBIX HMHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH ydYamIuxcs B TpoIecce
M3YYEHUS UMU XUMUYECKON HayKU;
- BOCIIUTaHHE YOEKIEHHOCTH B TOM, YTO IPUMEHEHHUE TOTyUYEeHHBIX 3HAHUN U YMEHUH 10 XUMHH
SBIIIETCS. OOBEKTUBHON HEOOXOAMMOCTBIO Ui Oe30macHOdW pabdoThl C BEMIeCTBAMU U
MaTepuaiamu B OBITY.
OcHoBHbBIE 32/1a4M U3y4YeHHsl JJIeKTHBHOI0 Kypca:
- (opmupoBaHMe cHUCTEMBl XUMHYECKMX 3HAaHUN Kak KOMIIOHEHTa €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;
- pa3BUTHE JIMYHOCTH  OOYYAIONUXCS, WX  HMHTEUIEKTyaIbHOE W  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMHUPOBAHUE Yy HHUX T'YMAHHUCTUYECKUX OTHOIIEHHH U 3KOJOTHYECKH
1[e1eco00pPa3HOro MOBEACHUS B OBITY U B TPYOBOU JAESITENLHOCTH;
- (opmupoBaHue yMeHHI O0€30MacHOTO OOpaIleHUs C BEUIECTBAMH, HCIOIb3YEMBIMH B
MTOBCETHEBHOM JKM3HH; BBIPAOOTKA MOHMMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMUH,
a Takke (QopMHUpOBaHWE OTHOIIEHHWS K XUMHHM Kak K BO3MOXHOH oOjactu Oymymiei
MPAKTUYECKOU
JeSITeTLHOCTH.
OO0masi XapaKkTepucTHKA 3JIeKTHBHOTO Kypca.
W3ydeHune 371eKTUBHOTO Kypca XUMHH B 7 Kjlacce TOTOBUT yUaIIMXCSl K BOCTIPUSATHIO HOBOTO

npeamera, 633preTC$I Ha MH3YUCHUH BCHIECCTB U XHUMHUUYCCKHUX IIPOLCCCOB, 3HAKOMBIX



IIKOJIbHUKAM M3 IIOBCEAHEBHOM JKU3HH, C MMHHUMAJbHBIM MCIIOJIB30BAHMEM XHMHUYECKUX
(dbopmyI, ypaBHEHHH, peakIiii U pacueTHBIX 3a]1ad.

Kypc moctpoeH Ha uzaee peanu3aldyd MEXIPEIMETHBIX CBSI3ed XUMHH C JIPYTUMHU
€CTECTBEHHbIMM JUCLUIUIMHAMU, BBEJICHHBIMH B 00y4Y€HHUE paHee WM NMapauieNbHO C XUMUEH, a
[IOTOMY TIO3BOJISIET aKTyaIM3UPOBaTh XMMHUYECKHE 3HAHUS yYalUXCs, MOJTYYEHHbIE HA YPOKax
NPUPOIOBEACHUs, Ononoruu, reorpaduu, GU3NKKW U JPYyTrUX HAayK O mpupone. B pesynbrare
YMEHbBIIIAETCSl MCUXOJIOrMYecKasl Harpy3ka Ha ydYalluXcs C TOSBJICHHEM HOBBIX IPEAMETOB.
Takum oOpa3oM, ¢opmupyeTcs NOHUMaHHE OO0 HMHTErpUpYIOIIEH pPOJIM XUMUU B CHCTEME
€CTECTBEHHBIX HAayK, 3HAYUMOCTU JTOr0 MpEeAMETa sl YCIEUIHOIO OCBOEHMSI CMEKHBIX
JUCLIMIIMH. B KOHeWHOM cueTe Takas MEXIPEAMETHas HWHTErpanus CrocoOCTBYET
(GOpMUPOBAHUIO E€IMHONM EeCTECTBEHHOHAYYHOW KapTHHBI MHpa YXKE€ Ha HaydaJbHOM OJTare
U3Y4YECHUS XUMUH.

B cootBercTBUM ¢ TpebGoBaHUSIMU (heAepalbHOTO TOCYJapCTBEHHOTO 0Opa3oBaTEIbHOTO
CTaHJapTa B Kypce MOAYEPKUBAETCS, UTO XUMUS — HayKa dKcnepuMeHTaibHasd. [loatomy B 7
KJlacCe pacCMaTPUBAIOTCS TAaKHE METOJOJOTHYECKHE TOHATUS Yy4eOHOro MpeaMeTa, Kak
HKCIEPUMEHT, HaOJII0ICHUE, U3MEpPEHHE, ONTMCaHUe, MOAETUPOBAHNE, TUIIOTE3a, BHIBO/L.

[IpeioskeHHBI Kypc Kak B TEOPETUYECKOH, Tak W B (DaKTUUECKOH cBOell uacTtu
IIPAKTUKOOPUEHTUPOBAH: BCE IOHATHUS, 3aKOHbl M TEOPUH, a TaKXKe BaKHEWIINE MPOIECCHI,
BEIIECTBA U MaTepHalibl JAIOTCS B IUIAHE UX MPAKTUYECKOTO 3HAUEHUS, IPUMEHEHHSI BEILIECTB B
ITOBCEIHEBHOM JKU3HU U UX POJIU B )KMBOW U HEKUBOU NPUPOJE.

CopepxaHue Kypca BBICTPOEHO € YYETOM IICHXOJIOTO-NENArornyecKux IpPHUHIIMIIOB,
BO3PAacTHBIX OCOOEHHOCTEH IIKOJBbHUKOB. B HOIPOCTKOBOM BO3pacTe MPOMCXOAUT pPa3BUTHE
MO3HABATENIbHON cdepbl, ydeOHas [eATeNIbHOCTh NPUOOpPETaeT 4YepThl MAEATEIbHOCTH IO
CaMOOpraHu3alMl M CaMOOOpa30BAaHUIO, Y4YalllMecs HAuMHAIOT OBJIAZEBATH TEOPETHUECKUM,
¢dbopmanbHbIM, peIeKCUBHBIM MbIIUIeHHEM. Ha mepBblil MiaH y MOJIPOCTKOB BBIABHIAeTCS
(dbopMHpOBaHNE YHUBEPCATIHHBIX YUEOHBIX EHCTBHNA, 00ECTIEUNBAIOIINX PAa3BUTHE TPAKIAHCKON
UJCHTUYHOCTH, y4alluecs BKJIIOYAIOTCS B KOMMYHHMKATHBHYIO YUeOHYIO AESTEIbHOCTb, T/E
npeoOiafaloT Takue €€ BHJbBl: yMEHHE TIOJHO M TOYHO BBIpaXkaTh CBOM MBICIIH;
apryMEHTHpOBaTh CBOIO TOYKY 3pEeHMs; padoTaTh B TIpyMIe, NPEACTaBIATh M COOOIIATH
MH(OPMALIUIO B YCTHON M MMCBMEHHOM (hopMe; BCTynaTh B AMAJIOT U T. 1.

Ha »stame ocHoBHOTO 00IIEero oOpa3oBaHUsS TPOUCXOMUT BKIIOUCHHE OOy4aeMBIX B
IIPOEKTHYIO U UCCIIEOBATENBCKYIO JAESITEIbHOCTh, OCHOBY KOTOPOW COCTaBIISIOT TakHe ydeOHbIe
JEWCTBUS KaK YMEHHE BUJETh MPOOJIEMbI, CTABUTh BONPOCHI, KIACCU(PHUIIMPOBATH, HAOIIOAATS,
IIPOBOAMTH OSKCIIEPUMEHT, J€l1aTh BBIBOABI M YMO3AKIIOUEHHUS, OOBICHSITH, JOKa3bIBaTh,

3aIlMIIATE CBOU UIEH.



OcCHOBY M3y4€HHUS MEKTUBHOIO Kypca XMMHUH COCTABIISIFOT:

1)  neaTenbHOCTHBIN MOJIXOT;

2)  Teopus MO3TAHOIrO (OPMUPOBAHMSI YMCTBEHHBIX JIEHCTBUMH;
3)  OpUHUMIO MHTETPaTUBHOIO MOJIX0/a B 00pa30BaHUM;

4)  HCHONB30BaHUE HIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB.

ConepxaHue Kypca HampaBiieHO Ha (OPMHPOBAHHE YHHMBEPCAIBHBIX yUeOHBIX JEHCTBUM,
00ecreurBaOIIMX pa3BUTUE I[MO3HABATENBHBIX U KOMMYHHMKATHBHBIX KAaueCTB JIMYHOCTH.
OOyuaromyecss BKJIIOYAIOTCS B IPOEKTHYI0 M HCCIENOBATEIbCKYIO JAEATEIbHOCTh, OCHOBY
KOTOPOH COCTaBJISIOT Takue ydeOHbIE IEHCTBHS, KaKk yYMEHHE BHUAETh NPOOJIEMbI, CTaBUTh
BOTIPOCHI, KJIACCU(HUIMPOBATh, HAOIIONATh, MPOBOJAUTH OSKCIIEPUMEHT, JI€laTh BBIBOJIBI,
OOBSICHATH, JIOKa3blBaTh, 3allUIIaTh CBOM WUJEH, JlaBaThb ONpEJCNICHUs  TOHATH,
CTPYKTYpPUPOBAaTh MaTepuai U ap.

Ilo nmporpamMme 31€KTUBHBIN Kypc IPOBOAUTCA B 7 Kiacce - 14 B Hezento, Bcero 34 u.

COJAEPKAHUE YYEBHOI'O KYPCA.
Tema 1. Xumus B uentpe ecrecrso3nanus (11 1)

Xumus kax wacmo ecmecmeosnanus. Ilpeovem xumuu. EcTecTBO3HAaHME — KOMIUIGKC HAyK O
npupone. Hayku o mpuponme: ¢wsuka, xumust, Owonorust u reorpadus. IlomoxwurensHoe u
OTpUIIATENILHOE BO3/ICWCTBUE YeNIOBEKA Ha MIPUPOITY.

[Mpemver xumun. Tena u BemectBa. CBOMCTBA BEIIECTB KaK WX WHIMBHUIYTIbHBIC MMPU3HAKH.
CaoiicTBa BEILIECTB KaK OCHOBA MX MPUMEHEHUSI.

Memoowr usyuenus ecmecmeosnanus. HabmoneHne Kak OCHOBHOM METOJ] TO3HAHMS
OKpYXKAIOIIeTO MHUpa. YCIOBHA TpOBeleHUs HaOmoAeHus. [umoresa Kak MperonoeHue,
OOBsICHSITOILIEE WM  TpeJCKas3bIBalolllee IMPOTEKaHWe HAaONI0AaeMOro  SBIEHHS. OJKCIIEpUMEHT.
JlabGopaTopusi. DKCIEpUMEHT J1a00paTOpHbIid U nomaniHui. CriocoObl (UKCUPOBaHHS PE3yNIbTaTOB
skcriepumenTa. CTpoeHHe IIaMeH! CBEYH, CyXOro TOPIOYEro, CIUPTOBKHU.

Mooenuposanue. Mojemm Kak aOCTpakTHbIE KOMHU M3Y4aeMbIX OOBEKTOB U IPOILIECCOB.
Mognenn B ¢usuke. DnektpodopHas MammHa Kak aOCTpakTHash MOJENb MOJHUHM. Mojenu B
Ouonornu. buonormdeckue Mymsbki. Mojenu B XMMHU: MaTepHaIbHbIE (MOZETH aTOMOB, MOJIEKYJ,
KPHCTAJUIOB, allllapaToB M YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKUE CUMBOJIBI, XUMUYECKUE (POPMYIIBI U
YpaBHEHUS).

Xumuueckas cumsonuka. XUMHYECKUE CUMBOJIBL. VX HamucaHue, NMPOM3HOLIEHWE U HH-
¢dopmarsi, KOTOpyl0 OHM HecyT. Xumuueckue ¢(opmynbl. WX HanucaHue, NPOU3HOIICHUE U
uH(popMarIys, KOTopyro oHH HecyT. IHIEKCHI U KO PHUIIUESHTHI.

Xumuss v usuxa. YHUBEPCATBHBIA XapakTep IOJIOKEHUH MOJICKYIISIPHO-KHHETHUECKON
teopur. lloHsATHA —«aTOM», «MOJEKyJa», «MOH». Kpucrammmyeckoe COCTOSHHME — BEIECTBa.
Kpucrammgeckue pererku TBepbix Bemects. uddysus. bpoyHoBcKkoe nBmkeHue.

ArperatHoe cocTosHME BemlecTBa. [ a3000pasHble, JKUIKAE U TBEpABbIC BEIECTBA.
Kpucrannnueckue n amopdubie TBepable BeuecTBa. OU3NUECKUe U XUMUYECKUE SBICHUSL.

Xumus u eeocpacpusa. T'eonornyueckoe CTpoeHHE TUIAHETH 3eMIISL: AP0, MaHTHS, JUTOCheEpa.
DNEMEHTHBIN COCTaB I'€OJOTMYECKHX COCTABHBIX YacTel IUIaHEThl. MHHEpanbl U TOpHBIE MOPOABIL.
Marmatrdeckue 1 0caiouHble (OpraHn4ecKue U HEOPraHMYECKHUE, B TOM YHCIIE U TOPIOUUE) TOPOIBL.



Xumus u Ouonocus. XVUMHUYECKUN COCTaB >KUBOW KJIETKU: HEOpraHuueckue (Boga H
MUHEpPAJIBLHBIE COJIM) U OpraHuueckue (OeNKu, )KUPBI, YTIIEBObl, BATAMUHBI) BelliecTBa. [IpocTeie u
CJIOXKHBIE BEILECTBA, MX POJb B JKU3HEAEATENLHOCTU OpPraHu3MoB. buosjormueckas poib BOAbI B
xuBor Kkietke. dorocmHTe3. Poms xmopodwina B mpomecce QortocuHTe3a. buonormueckoe
3HAUCHUE >KUPOB, OENKOB, d(UPHBIX MAacell, YIJIEBOAOB M BHTAMHHOB JUIS KU3HEACATEIBHOCTH
OpraHU3MOB.

Kauecmeennvle peaxyuu 6 xumuuy. 1loHATHE O KaUECTBEHHBIX pEAKLUSAX KAK O pEaKIUsX,
BOCIIPUHMMAEMBIX OPraHOJICNITHYECKU: C TOMOIIBIO0 3pEHMS, CIIyXa, OOOHSHHS. AHAIUTHYECKUM
addexr. OmpenensieMoe BEHIECTBO W PEAaKTHB HAa HEro. BO3MOXXHOCTH M3MEHEHHS MX PO Ha
MIPOTHUBOTIOJIOKHYIO.

Hemonctparmu. 1. Komekius pa3HbIX Tl U3 OJJHOTO BEIECTBA WM MaTeprasa (Harmpumep,
naboparopHasi rocyza u3 crekia). 2. Komiekius pa3nuunbix Tes wim GoTtorpaduii Ten u3 amoMUHUS
JUTSl WJUTEFOCTPAITMN HJIEH «CBOMCTBA — MPUMEHEHHEY. 3- YdeOHoe 000pyI0BaHNE, UCTIONB3yeMOe TIPH
u3ydeHuu (pusuku, 6uonorun, reorpaguu u xumun. 4. DnexTpodopHas MalIMHA B ACHCTBUH. 5.
I'eorpaduueckue momenu (rmolyc, kapta). 6. buonorunueckue Moneny (MyJIsSDKA OPraHOB U CHCTEM
OpPraHOB pPAaCTEHHi, KUBOTHBIX U ueloBeka).7. D3nueckue W XMUMHUUYECKUE MOJENU aTOMOB,
MOJIEKYJT BEILECTB M MX KPUCTAUTMYECKUX pemeTok. 8. OObeMHble U IApOCTEPKHEBBIE MOJIEIH
MOJIEKYJ1 BOZBI, YIJIEKMCIIOTO U CEPHUCTOIO ra3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OAeKOJIOHa,
IyXOB WM Je3oiopaHta kak mpouecc audpdysun. 10. OOpas3upl TBEpAbIX BEIIECTB
KpUcTajutmueckoro crpoeHus. 11. Mopemu kpuctammmueckux pemerok. 12. Tpu arperaTHbIx
cocrosiHusl Bozpl. 13. TlepenuBanue yriekuciaoro rasa B CTakaH, YpaBHOBEIICHHBIM Ha Becax. 14.
Komnekims kpuctammyeckux 1 aMOpHBIX BEIIECTB U u3enuil u3 Hux. 15. Komnekuus Munepaios
(a3yput, KOpyHH, XalbKOMUPHT, (IOOpHUT, TamuT). 16. Komnmekiwms ropHeIX Mopon (TpaHuT,
paznuyHbie (OPMBI KaJbLUTA - MEJ, MpaMop, W3BeCTHAK). 17. KoiIeKuust roprounx MCKOMaeMbIX
(HepTh, KaMEeHHBIH yromb, ciaHipl, Topd). 18. CrnupToBas SKCTpaKLUMs XJIOPOPHILIA U3 3eTIECHBIX
mucteeB. 19. TlpokanuBaHue Cyxoil 3efieHH pacTeHuil B My(denbHOM meud sl KOJMYECTBEHHOTO
OlpesieNieHnsl MUHEpalbHbIX BemecTB B HHMX. 20. KauectBeHHass peakuus Ha kuciopon. 21.
KavectBenHas peakiyist Ha yriieKucIbIi ra3. 22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJY.

Jlaboparopubie ombIThl. 1. OmnucaHue CBOWMCTB KHUCIOPO/AA, YKCYCHOM KHCIIOTHI,
amomuans. 2. CTpoeHHE IUIaMEHM CBeur (CHHMPTOBKH, Cyxoro roprodero). 3. HaOmonenwue
OpPOYHOBCKOTO JIBW)KEHHS YaCTHYEK YEpHOM TYIIM IMOJ MHKpocKomom. 4. M3yueHuwe rpanuta c
MIOMOIIIBIO YBEJIMUUTENILHOTO cTeka. 5. OOHapyXeHue Kupa B cCEMEeHaX MOJCOIHEUHUKA U TPEKOTO
opexa. 6. OOHapyxeHHe (UPHBIX Macell B arebCHHOBOM Kopke. 7. OOHapyKeHHe KpaxMayia |
Oenka (KJICHMKOBHUHBI) B MIICHUYHOH Myke. 8. OOHapyXeHHEe YTJIEKHCIIOTO Ta3a B BBIIBIXaeMOM
BO3IyXE C MOMOIIbIO U3BECTKOBOM BO/IBI.

Jdomamnnii 3xkcnepument. 1. M3rotoBnenwe wmojeneil MoJieKyadl W3 IUIACTWIMHA. 2.
Juddy3us moHoB mepmanranata kanus B Boje.3. Mzydenue ckopoctu muddys3un a3po3onei. 4.
Juddy3us caxapa B Boae. S5S. OmbITBI C MyCTOH 3aKpHITOM IIJIACTUKOBOH OYyTBUTKOH. ©.
KonuuectBeHHOE ompeneneHue coiep)kaHus BOJIbI B CBekeH 3eneHd. 7. BzaumopelctBue
acKOPOMHOBOI KUCTIOTHI ¢ HojoMm. 8. M3ydeHne cocTaBa MOMMBUTAMUHOB U3 JOMAIITHEH anTedku. 9-
OOHapy»eHue Kpaxmaia B [IPOIyKTaX MUTAHUSL.

IIpakTuyeckas padora 1. 3HakoMCTBO ¢ JabopaTopHbIM 0OOpymoBanueMm. [IpaBuma
0€30MacHOCTH MPH PadOTE B XMMUYIECKOM KaOHUHETe (71a00paTopum).

IIpakTnyeckas padora 2. HabGmoneHue 3a ropsiell CBEYO. YCTPOICTBO CIMPTOBKH.
[paBumna paboTel ¢ HarpeBaTeIbHBIMU MPUOOPAMHU.



Tema 2.
MaremaTuyeckue pacuersl B xumun (9 1)

OmHuocumenvbHvle amoMHas U MONeKYIApHaa maccel. [loHsTue 00 OTHOCUTENBHBIX aTOMHOM U
MOJIEKYJISIPHOM MaccaX Ha OCHOBE BOJIOPOAHOM eauHuLbl. OnpenesneHne OTHOCUTETbHOM aTOMHOMN
MacCchl XMMHYECKUX DJEMEHTOB MO Mepuogudeckoi Ttabmmue. Haxoxxnenwe mo dopmyie
BEIIECTBA OTHOCUTEIBHOM MOJIEKYJISIPHOM Macchl KaK CyMMbl OTHOCHTEIbHBIX ATOMHBIX MAacc
COCTaBJISIFOILIMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

Maccosas 005 Xumuuecko2o 21emMeHma 8 cloxcHom eewecmse. I1oHsTHE O MaccoBoOM J1071€ -
(W) XUMHYECKOTO 3JIEMEHTa B CIIOKHOM BEIIECTBE U ee pacueT 1o (opmyre BemectBa. Haxoxnenne
(hopMyITBI BEITIECTBA TI0 3HAYCHUSIM MACCOBBIX JIOJICH 00pa3yIoMX €ro 3JIeMEHTOB (7151 2-4acOBOTO
W3yUYeHHs Kypca).

Yucmote eeuwgecmea u cmecu. Ilonstue o uncTom BemecTBe U cMecu. Cmecu razo00pazHble
(Bo3ayX, MPHUPOIHBIN ra3), kuakue (HedTb) M TBepAble (TOPHBIE MOPOJbI, KYJIWHApHBIE CMECH,
CHHTETHYECKHE MOoIIHe cpenicTBa). CMecH TOMOTeHHbIE U TeTepOreHHEIE.

Obvemnasn oons kKomnonenma 2azosoti cmecu. lorsaTre 06 00BEMHOI J1071€ ((P) KOMIIOHEHTA
razoBoii cmecr. CocTaB BO3/lyxa M MPUPOJHOro ra3a. Pacuer o0beMa KOMIIOHEHTA ra30BOM CMECH 110
€ro 00BEMHOM JI071e, 1 HA00OPOT.

Maccosas donsa eewgecmea 6 pacmeope. 11oHsITHE O MAaCCOBOI JI0NIE (W) BEIIECTBA B PACTBOPE.
PactBopuTens U pacTBOpeHHOE BEIIECTBO. PacueT Macchl pacTBOPEHHOTrO BeIECTBA MO Macce
pacTBOpa M MacCOBOM J0JIE PaCTBOPEHHOIO BELIECTBA U APYTHE PACUETHI C UCIOIb30BAHUEM 3THX
MIOHATHH.

Maccosas oons npumeceu. [lonsiTre 0 YMCTOM BelIecTBE U npuMecu. MaccoBast gons (w)
npuMecu B oOpaslie UCXOAHOro BemiecTBa. OCHOBHOE BellecTBO. PacueT macchl OCHOBHOTO
BEIIECTBA [0 MAacCe BEILECTBA, COAEPIKAILETO ONPEACIIEHHYI0 MacCOBYIO JOJIO NpPUMECEH, U
JIpYTH€ pacueThl C UCMOIb30BAHUEM ITUX MOHATHH.

Jemoncrpanuu. 1. Munepanst kyniput u teHoput. 2. Okenn prytu(Il). 3. Komnexnun
pa3IuYHBIX BUAOB MpaMopa M U3JASIMN (MU WUIOCTpauuil m3fenuil) u3 Hero. 4. Cmech
PEYHOTO W caxapHOTo Iecka u ux pasnenenue. 5. Komnexmusa «Hedts u HerenpomykTsn». 6.
Komnekuus ObITOBBIX cMecell (KyJIMHapHbIE CMECH, CHUHTETUYECKHE MOIOIIUE CpEACTBa,
UIaMITyHM, HamuTKd W 1p.). 7. Jluarpamma oOBeMHOro cocrtaBa Bo3ayxa, 8. Juarpamma
00BEMHOr0 cocTaBa MPUPOAHOrO Trasza. 9- IlpuroroBneHue pacTBopa ¢ 33JaHHBIMM Maccol U
MaccoBOW Joyiell pacTBopeHHOro BemecTBa. 10. OOpas3ipl BEMIECTB W MaTepUaJOB,
coJiep KallliX ONPEJEICHHYIO 1010 IPUMECEH.

JdomamHuii 3xcnepuMent. 1. HM3ydeHwe coctaBa OBITOBBIX KYyJIHMHAapHBIX H
XO3SIMCTBEHHBIX CMeECEed MO 3THKeTKam. 2. [IpuroroBiieHue pactBOpa COJM, pacyeT MacCOBOU
JIOJIU PaCTBOPEHHOTO BEIIECTBA U OMbBITHI C MOJy4eHHbIM pacTBOpoM. 3- V3ydyeHue cocTtaBa
HEKOTOPBIX OBITOBBIX U (hapMalleBTUUECKUX MPEenapaToB, COACPKAIINX ONpPEAEIEHHYIO JT0JI0
MpUMECei, M0 UX ITUKETKaM.

IpakTnueckass padora 3- IIpurorosiieHre pacTBopa € 3aJaHHOM MacCOBOW J0Jiei
PacTBOPEHHOTO BEIIECTBA.

Tema 3.

SABaenusi, npoucxoasimue ¢ Bemecrsamu (11 4)

Pasoenenue cmecei. Ilonarue o pa3zieneHuu cMeceil U odunucTke BemiecTB. Hexotopbie
npocTeiie crnocoObl pa3zieNeHusi cMeceil: NMpoceruBaHUe, pa3/ieleHHe CMeced MarHuTOM,



OTCTaMBaHME, JCKAHTAlUs, LEHTPU(]YrupoBaHUE, pa3JeleHUE C TOMOIIBIO JETUTEIbHON
BOPOHKH.

Qunvmposanue. DunbTpoBanue B 1abopaTopuu, OBITY U Ha Ipou3BoAcTBe. OuUnbTpart.

Aocopoyus. Tlonsarue o0 axcopOumm M amcopOeHTax. AKTUBHUPOBAHHBIA YTOJb Kak
BaOXHEWIINN afcopOeHT, €ro UCNoJb30BaHUE B OBITY, HA MPOU3BOJCTBE U B BOCHHOM JIEJIE.
YerpolicTBO IpoOTHBOrasa.

Hucmunnayus, Kpucmaniiuzayus u evinapuganue. JUCTULIALMSA Kak IPOLECC
BBIJICJICHUSI BellecTBa U3 OKUAKOM cMecd. JlucTwinupoBaHHas BojJa U obOiacTh  ee
npumenenus. Ileperonka HedTn. Hedrempomykrel. @DpaknuoHHas TEPEroHKa IKHUIKOTO
Bo3ayxa. Kpucramnuzanus U BelmapuBaHue B Jj1a0oparopun  (KpUCTAJUIM3ATOPBl U
(dbapdopoBbie HalIKK 1J BbIIAPUBAHUS) U PUPOJIE.

Xumuueckue peaxyuu. lloHATHE O© XMMHYECKOW peakUMM KaK Ipolecce
NpeBpalieHuss OJAHUX BEIIECTB B JApyrue. YCJIOBHUS TEUYEHHS] M TMPEKPALICHHUS XUMHYECKHX
peaKkuuu.

Ilpusnaku xumuueckux peaxyuu. V3MeHeHume 1BeTa, BBINAJEHHE OCaJKa,
pacTBOpPEHHE OCAJKa, BBIJCICHHE Ta3a.

Hemoncrpanuu. 1. [I[pocenBanne cMecu MyKd M caxapHOro necka. 2. Paznenenue
CMECH IIOpOIIKOB cepbl M »kene3a. 3. PaszneneHue cmecu NOpOIIKOB cepbl U Iecka. 4.
Pasnenenne cMecu BOABI M PACTUTENBHOTO Macjla ¢ MOMOIIBIO JCIUTEIBHON BOPOHKH. 5.
Henrpudyrupoanue. 6. GunabTpoBanue. 7. PecnupaTopHble MacKU M MapJieBble MOBSI3KH. 8.
AncopOuuoHHBIE CBONCTBA aKTUBUPOBAHHOTO yris. 9. CunMkareiab W €ro IpUMEHEHHE B
ObITy W Jerkoi npomsinuieHHocTH. 10. IlpotuBoras m ero ycrpoiicrBo. 11. Ilomydenue
JUCTUJUIMPOBAHHOW BOJABI C IOMOIIBIO JA0OpPAaTOPHOM YCTAHOBKM JJig IEPErOHKHU
xunkocteit. 12. Kommeknuss «Hedts u HedTempomykte». 13. Pasnmenenme cmecu
NepMaHraHata M JuxpomaTa Kaius crnocoOoMm Kpuctamiumzanuu. 14. B3aumopeiicTBue
MOPOUIKOB JKejie3a U cepbl npu HarpeBaHuu. 15. IlomydeHue yriekucioro rasa
B3aUMOJIEWCTBHEM MpaMopa C KHCIOTOW M OOHapy»XeHHE €ro ¢ IMOMOIIbI0 H3BECTKOBOM
BoJbl. 16. Katanutuueckoe pasioxeHHue MepoKCHUIa BoJopoa (KaTalnu3aTop — AUOKCHU]
MapraHua). 17. ®epMeHTaTUBHOE pa3iloKEHUE MIEPOKCUIA BOJOPOA C TOMOIIbIO KaTall a3bl.
18. KucioTHBI OrHETYLIMTENb, €ro YCTPOMCTBO U mnpuHuUMN JedcTBus. 19. Peaxnus
HEHTpanu3anuyu OKpameHHOro (QeHONPTaJTeuHOM pacTBopa INeIoYM KUCIOTo. 20.
B3aunmMogeiicTBue pacTBOpPOB INepMaHTraHaTa M JAUXpoMaTa Kajlus ¢ pacTBOPOM Cylbdura
Hatpusa. 21. Ilomyuenuwe ocanka ruapokcuga menu (II) unm rugpoxcuna xenesa(lll)
peakmueit oOmena. 22. PacTBopeHHME NOIYyYEHHBIX OCAIKOB THAPOKCHUIOB METAIOB B
kuciore. 23. [lonyueHue yriekuciaoro ra3a B3auMo/ielicCTBUEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

JlaGopaTtopHbie onbIThl. 1. M3rotoBnenue ¢unbTpa U3 GuiIbTpOBAIbHONW OyMaru miu
OymaxxHO candeTku. 2. M3ydeHne ycTpoicTBa 3aXKUTAIKHN U €€ TIaMEeHH.

Jomamuuii 3xkcniepumendT. 1. Paznenenne cmecu cyxoro MoJjioka U pe4HOTo Iecka. 2.
W3roroBieHne MapieBOW IMOBS3KM KaK CpEACTBAa HHIMBHUIYaJIbHOW 3alUTBl B IIEPUOJ
snuaemMud rpunna. 3. OTcranBaHWE B3BECH IIOPOLIKA I YUCTKH IOCYABl B BOJE U €€
nekantauus. 4. AncopOuus akTHUBUPOBAHHBIM YIJIEM KpacslIUMX BEIIECTB IENCHU-KOJBL. 5.
AncopOuus KyKypy3HBIMHM MajJo4KaM{ MapoB Maxyuyux BemiecTtB. 6. M3ydeHue coctaBa u
IIPUMEHEHNS CUHTETHYECKUX MOIOLIUX CPEACTB, COACPKAIIMX IH3UMBL. 7. Pa3noxeHnue cMecu
NUTHEBOM COJBI W caxapHOM mHynaphl mpu HarpeBaHuu. 8. PacTBopeHue B Boae TabieTKu



acnupuHa YIICA. 9. IlpuroroBneHue uU3BECTKOBOM BOAbl M oOHbITHL ¢ He. 10.

B3aumonelicTBue pacTBOpa epMaHraHaTa Kajaus ¢ aCKOpOMHOBON KUCIOTOM.

COJIH.

IIpakTHyeckas padora 4 (nomallHUN SKCIIEPUMEHT). BblpamuBaHue KpHUCTAIOB

IIpakTnyeckas padora S. OuncTka NOBapEHHOU COJIH.
[IpakTnueckas padora 6 (momamHu 3kcnepumMenT). Kopposus MeTamios.

Tema 4.
Pacckasbl mo xumun (34)
Yuenuuecrkas rongepenyus «Bvloarowuecsa pycckue yuenvie-xumurkuy. JKU3Hb H

nesitenbHOCTE M. B. Jlomonocoga, [I. 1. Menaeneesa, A. M. bytneposa.

Konxypc coobwenuii yuawuxca «Moe nrodbumoe sewgecmsoy. OTKpBITHE, TTOTYyUYCHHE U

3HAa4YCHUEC BBI6paHHBIX ydJyaluMucs BEUICCTB.

Koukypc yuenuueckux npoexmos. UccrnenoBanus B 00JacTH XUMHUYECKHX PEaKIUM:

dboToCHHTE3, TOPEHHE U MEIJICHHOE OKHUCIEHHE, KOPPO3US METAJIOB M CIIOCOOBI 3alIUTHl OT

Hee, Apyrue peakluu, BhIOpaHHbIEe yUallluMHCS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOT'PAMMBI DJIEKTUBHOI'O

KYPCA «XUMHSA BOKPYI' HAC»

JIMYHOCTHBIMH pe3yjJbTaTaMn ABJAKOTCH CJICAYIOIHE YMCHUSA

v

LIEHHOCTHO-OPUEHTALMOHHON cpepe — YyBCTBO T'OPJOCTH 32 POCCUHCKYIO XUMUYECKYIO
HAyKy, TYMaHU3M, OTHOLIEHUE K TPYAY, LIEICYCTPEMIICHHOCTD,

(bopMHpOBaHUE LIEHHOCTH 30pOBOr0 M 0€30macHOro odpasa KU3HH; YCBOCHHUE IMPABHI
HHIAUBHUAYAJIBHOI'O0O M KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHUA B qpesquaﬁme
CUTYyallUsIX, YTPOXKAIOLIUX )KU3HU U 3/10POBBIO JIIOJCH;

TPYIOBOH c(pepe — roTOBHOCTh K OCO3HAHHOMY BbIOOpPY JasbHelIIe o0pa3oBaTenbHOM
TPaeKTOPUH;

B IIO3HABaTe/IbHOW (KOTHUTHBHOM, MHTEIEKTYalbHOH) chepe — yMEHHE YNpaBlsATh
CBOEH IIO3HABATEIILHOM AEATEIBHOCTBIO.

(opMHpOBaHHE OCHOB 3KOJIOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO

OKOJIOTUYCCKOI'0 MBINUJICHHWA, Pa3BUTHUE OIIbITA SKOJIOT'MYCCKU OPHCHTI/IpOBaHHOﬁ pe(i)HeKCI/IBHO-
0H€HO‘IHOI71 n HpaKTHHeCKOﬁ ACATCIIBHOCTHU B )KM3HCHHBIX CUTYyallUAX

MertanpeamMeTHbie pe3yJabTaThl

YMEHHE CaMOCTOSATENIbHO  OINpENeNIATh LEeIM CBOero oOyueHHs, CTaBUTh U
¢dbopmynupoBath JUisl ceOs HOBBIE 3a/aud B yu€0e M IMO3HABATENBHOM AEATENbHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH IM03HABATEIBHON JAESITEIbHOCTH;

YMEHHE CaMOCTOATEIbHO IUIAHUPOBaTh IIyTH JOCTM)KCHMs IeJIed, B TOM YHUCIE
aJIbTepHAaTUBHBIC, OCO3HAHHO BBIOMpaTh HamOoiee APPEKTHBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U [103HaBaTEIbHbIX 3aj1ay;

YMEHHE COOTHOCHTH CBOM JEHCTBHUS C IUIAHMPYEMBIMHU PpE3yJIbTaTaMH, OCYILECTBIISTH
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLECCE JIOCTHKEHUS pE3yJbTaTa, ONPENEATh
CHOCOObI IeUCTBUN B paMKaXx IMpeIIoKEHHBIX YCIOBHNA U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICHCTBHS B COOTBETCTBHH C U3MEHSIOILEHCS CUTyallueEN;

yMEHHE OLIEHUBAaTh IMPaBWJIBHOCTh BBIMOJIHEHHUsS Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHNs;

BJIa/ICHHE OCHOBAMHU CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PEIICHUIN U OCYIIECTBICHUS
OCO3HaHHOTO BhIOOpA B yUE€OHOM U MMO3HABATEIHHOU JIEATEIbHOCTH;

YMEHHE CO03/1aBaTh, IPUMEHATh U MPEe0OPa30BbIBaTh 3HAKK M CUMBOJIBI, MOJAEIH U CXEMBbI
ISl pelIeHus] y4eOHBIX U IO3HABATENbHBIX 33/1a4;



‘/ YMCHHUC OPraHu30BbLIBATH yqe6Hoe COTPYAHUUCCTBO U COBMCCTHYHO HOCATCIBHOCTH C

YyUUTEIeM M CBEPCTHUKAaMH; paboTaTh MHIMBHIYaJbHO W B IpyIIe: HaXOAUTh oOIlee
pelieHne U paspematb KOH(QIMKTBI HAa OCHOBE COIVIACOBAaHMWS MNO3UIMM M yuéTa
MHTEPECOB; (GOPMYIMPOBAThH, APTYMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO HCIIOJIB30BATh PEYEBBIE CPEACTBA B COOTBETCTBHHM C 3aJadyei
KOMMYHUKAIIUU JIs1 BBIPAKEHHsI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH; MIIaHUPOBAHUS
U peryjsilud CBOEW JCATENBHOCTH; BJIAJACHUE YCTHOW M IIMCBMEHHOM pedblo,
MOHOJIOTHYECKON KOHTEKCTHON PEUBIO;

dbopmupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  HCIOJIB30BAHUS
MH(POPMALMOHHO KOMMYHUKAITMOHHBIX TEXHOJIOTHUH;

(GbopMHpOBaHUE U PA3BUTHE SKOJIOTMYECKOTO MBIIUICHHS, YMEHHME INPUMEHATh €ro B
MO03HABATEJIbHOM, KOMMYHHKATHBHOM, COLMAJIbHOW NpPaKTUKE U MpOodhecCHOHATBLHOU
OpHEHTALNN.

aHaJTM3UpPOBaTh, CPaBHUBATh, KiaccHPpuuupoBaTh W 0000maTh (AaKTBl W SBICHHUS.
BBISABIIATE NIPUYKHBI U CIEACTBUS MPOCTHIX SIBICHUH.

OCYLIECTBIIATH CPaBHEHME, KIACCH(UKAIMIO, CTPOUTH JIOTHYECKOE pacCyKICHUE,
BKJIIOYAIOIEE YCTAHOBIICHHE TPUUMHHO-CIIEICTBEHHBIX CBSI3€Hl.

CO3/laBaTh CXEMAaTUYECKHE MOJEIH C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPHUCTHK
00BbeKTa.

COCTABIIATh TE3WCHI, PA3JMYHbIE BHIBl IUIAHOB (TPOCTBIX, CJOXHBIX U T.IL).
[Tpeobpa3zoBbIBaTH MHPOPMAIUIO U3 OJHOTO BUA B APYToH (TaONIUIly B TEKCT U Tp.).
BBIUYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMALINH.

YMETh ONpEAEsATh BO3MOXKHbIE HMCTOYHHKH HEOOXOIMMBIX CBEIEHHUH, NPOU3BOAUTH
MOWCK WH(POPMAIINH, aHATU3UPOBATH M OIICHUBATh €€ JOCTOBEPHOCTb.

cpeacTBoM (HOpMHUpPOBaHMS MO3HAaBaTeNbHBIX YVYJ| ChnyXuT yueOHBIH Marepuan, u
MIPEX/Ie BCETO MPOAYKTUBHBIC 3aaHUs yueOHUKA.

CaMOCTOSITEJIbHO OPraHU30BbIBaTh Y4YEOHOE B3aMMOJEWUCTBUE B Ipynne (ONpenesarhb
o01Iue Leiu, pacipeaensiTh POiH, JOroBapuBaThCs APYT C APYTrOM H T.J1.).

IIpenMeTHBIMU pe3yJbTATAMH HM3Y4YEHHs] JJIeKTHBHOI0 Kypca SIBJSIIOTCS CJeaylolue

YMEHHMA:

v

<N X X

v

B no3naBatenpHOW cdepe: naBaTh ONpPENENeHUS HM3YUYCHHBIX MOHATUH: «XMMHUYECKUN
AIIEMEHTY, «aTOM», KHOH», «MOJIEKYJIa», «IIPOCTHIE U CIOKHBIE BEIIECTBAY, «BEIIECTBOY,
«xumudeckas  (opMmyna», «OTHOCHUTENIbHas aTOMHasi Macca», «OTHOCUTENbHas
MOJIEKYJISIpHAs Maccay», «BAJICHTHOCTbY», «KPUCTAIMYECKAs PEIIETKA», «OKCHUIBD,
«KUCIIOTBI», «KAueCTBEHHBIE pEaKIUW», « MaccoBas JOJsD»,  «aacopOuus»,
CIUCTWULSIUS»,  «XMMHYECKass peakius». ONUCHIBaTh  JIEMOHCTPAIlMOHHBIE U
CaMOCTOATECIbHO NPOBCACHHBIC XUMHNYCCKHUE DKCIICPUMCHTEIL,

OMUCHIBATh W pa3inyaTh U3yUEHHBIE KJIACCHI HEOPTAHMUECKUX COEIMHEHHM, POCThIE U
CJIO)KHBIC BEIIECTBA, XUMUUECKHUE PEaAKITNH;

KIIACCU(UIIMPOBATh U3YUCHHBIE OOBEKTHI U SBJICHUS; JI€JaTh BBIBOJBI M YMO3AKIIOUEHUS
13 HaOIIOIeHUH, N3yUYEeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEI;

CTPYKTYpUPOBaTh U3yYEHHBIM MaTepuaa U XUMHUYECKYI0 MH(POPMALUIO, MOTYUEHHYIO U3
JIPYTUX UCTOYHUKOB; MOAEIUPOBATH CTPOEHHE MPOCTHIX MOJICKYJT,

B 1I6eHHOCTHO — OpHEHTAIMOHHOH c(epe: aHATM3UPOBATh U OIEHUBATH MOCIEACTBHS IS
OKpy)Xarolield cpeapl OBITOBOW M  TMPOW3BOJACTBEHHON JESATETHHOCTH YEIIOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB;

B tpynoBotii cdepe: MpoBOIUTh XUMUYECKHI SKCIIEPUMEHT;



v' B chepe 0E30MACHOCTH IKU3HEICATCILHOCTH: OKa3blBaTh IEPBYHD MOMOIINbL IPH
OTpPABJICHUSAX, OXKOTaX W JPYTUX TpaBMax, CBSA3aHHBIX C BEIECTBAMU M JIAOOPATOPHBIM
o0opyToBaHUEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
N HaumenoBanue | KoamuecTBo yacos
[
o/ | PASAETIOB H Tem B Kontpoabnbie | IlpakTuueckne | JJIEKTpOHHbIE (HM(POBBIE) 06pazoBaTeJbHbIE PECYPChI
cero
nporpamMmsI padoThI padoThI
XuUMHUS B LIEHTpE
1 HEHTP 11 0 2 bubnnoreka LOK https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHMS
MatemaTnueckue
2 pacyeTsl B 9 0 1 bu6nunoreka LIOK https://m.edsoo.ru/7f41837¢
XUMHUH
SBnenus,
3 NPOUCXOISIINE C 11 0 3 bu6munoreka L{OK https://m.edsoo.ru/7f41837¢
BELIECTBAMHU
Pacckasbl o
4 3 1 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
XUMHH
HUroro: 34
KajiennapHo-TemaTuieckoe njiaHupoBaHue
Kosmn4yecTBo yacos Hara
Ne DJIeKTPOHHBIE N (poBbIE 00pa3oBaTeIbHbIE
Tema ypoka Konrpoibusie | IlpakTHyeckue | H3Y4YE€HH
n/n Bcero pecypchl
padoThI padoTsbI A
1 XuMHS KaK 9acThb 1 0 0 but6mmoreka [{OK https://m.edsoo.ru/ff0d210c
€CTECTBO3HAHUSI.




[Ipenmet xumumu.

HaOnronenue u
IKCITIEPUMEHT KaK
METO/IbI U3Y4CHUS
€CTECTBO3HAHUS U
XUMHH

bubnuoteka I{OK https:/m.edsoo.ru/ff0d227e

[IpakTrueckas
pabota Nel «
3HAKOMCTBO C
71a00PaTOPHBIM
000pyTIOBaHUEM.
[IpaBuna TeXHUKH

0€30IaCHOCTA»

[IpakTnyeckas
pabota Ne2_
«HabOmronenue 3a
ropsIEeN CBEYOM.
YcrpoiicTBo u
pabora
CIIUPTOBKI

MoaenupoBanue

but6mmoreka [{OK https://m.edsoo.ru/ff0d210c

XHUMUUYECKHUE 3HAKHU

bub6aunoreka I1OK https://m.edsoo.ru/ff0d227e




1 hopmyJTbI

Xumus u pusrka

7 bu6mmoteka L{OK https:/m.edsoo.ru/ff0d23dc
ArperaTHble

8 COCTOSIHHS BEIIECTB but6mmoreka LIOK https://m.edsoo.ru/ff0d26¢ca
Xumus u

9 reorpadus bu6mmoreka LIOK https://m.edsoo.ru/ff0d28¢8

10 Xunvus 0 GHONOrAs but6mmoreka [IOK https://m.edsoo.ru/ff0d2a6¢
KauecTBeHHbIe

11 PEAKIIIH B XHMHH bu6moreka IIOK https://m.edsoo.ru/ff0d2be8
O060061eHue
aKTyalTu3aus

12 SHAHHH 10 TeMe but6mmoreka [IOK https://m.edsoo.ru/ff0d2a6¢
«XuMus B LEHTPE
€CTCCTBO3HAHHMS
OtHocuTenbHas
aTOMHas 1

13 MOJIEKYTIAPHAs bu6mmoreka LIOK https://m.edsoo.ru/ff0d2d50

MacCcCHhI.




14

MaccoBas nois
SJIEMEHTA B

CJIO’KHOM BCIICCTBEC

bubmuoteka [{OK https://m.edsoo.ru/ff0d2eae

15

YucTele BelecTBa U

CMECH

bubnuoteka [{OK https:/m.edsoo.ru/ff0d323¢

16

O0beMHast 1014

ra3a B CMCCHU

bubnuoteka [{OK https:/m.edsoo.ru/ff0d350¢

17

MaccoBas mons
BEIIIECTBA B

pacTtBope

but6mmoreka LIOK https://m.edsoo.ru/ff0d5230

18

[IpakTrueckas
pabota Ne3
«IIpuroroBieHue
pacTtBopa ¢
3aJaHHOU MacCOBOU
J10JIe
PacTBOPEHHOTO

BCIICCTBa»

19

MaccoBas nois
npumecein

bubnuoteka I{OK https://m.edsoo.ru/ff0d3al6




20

Pemrenue 3anau u
YIPaKHEHUM 110
TEME
«MareMaTudeckue
pacueTsl B
XHUMHH»

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3b88

21

Pacuét nonn
BCILIECTB B
OBITOBBIX
pacTBopax

but6mmoreka LIOK https://m.edsoo.ru/ff0d5708

22

Pazgenenne
cMecer. CnocoOb!
pasneneHus
cMeceit:
buIBTPOBAHHKE.

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3f34

23

Paznenenne
CMecCeH.

Ancopbuus.

bubnuoteka [{OK https://m.edsoo.ru/ff0d40c4

24

Juctunnsanusa u

MeperoHka

bubmuoteka [{OK https://m.edsoo.ru/ff0d4290

25

[IpakTunueckas
pabota Ne4
«BpIpanuBanue
KPHUCTAJJIOB COJIM

26

[IpakTueckas




paborta No5
«OuncTra

IIOBAPEHHOM COJIN»

27

XuMHuecKue
peakuuu. Y CIoBUs
MIPOTEKAHUS U
IIPEKPALLCHUS
XUMHYECKHUX
peaKuuu.

bu6mmoreka LIOK https://m.edsoo.ru/ff0d497a

28

[Ipuznaku
XUMHUYECKUX

peakuuii

bu6muoreka [{OK https://m.edsoo.ru/ff0d4790

29

IIpakTnueckas

pabota Ne6

« M3yuenue
KOPPO3UH JKEIIE3a»

30

O06001menue u
aKTyaJn3alus
3HAHUHU TI0 TeME
«SBneHus,
MPOUCXOJISIINE C

BCIICCTBaMU»»

bubmuoreka I{OK https://m.edsoo.ru/ff0d4ae2




31

XUMHYECKHE
peakilMu y Hac
noMa

bubnuotexa [{OK https://m.edsoo.ru/ff0d4dd0

32

KoHnkypc
CO00IIEeHUI
«Brrmarommuecs
PYCCKHE yUEHBIE —
XHUMHKH»

33

Konkypce
CO00IIEeHU I
yuamuxcs «Moe
JIO0MMOE
XHMHYECKOE
BEILIECTBOY

34

O06o00marommit

YPOK.

CnHcoK OCHOBHOIi JTUTepaTypPhbI:

OIMUMCAHUE YYEBHO-METOJUYECKOI'O OBECIIEYEHHUSA OBPA30BATEJIBHOI'O ITPOLHECCA

1.I'abpuensu O.C. , OctpoymoB WN.I'., Axnebunnn A.K., Xumus. Boaubrit kypc. 7 knacc. Yaeonuk.- M.: JIpoda.2015 r

2.T'abpuensn O.C., AxcenoBa 1.B. Xumus. [Ipaktukym k yaeOHomy nocoburo .7 kiacce.- M.: [Ipoga.2015r.




3. lN'abpuensu O.C. , unapesa I'.A. Xumus. Pabouas TeTpaap k yuedbHOMY nocoduro . 7 kiacc.- M.: Ipoda. 2015r.

CnuCoK T10MOJIHUTEJIbHOM JIUTEPATYyPbI:

1.I'abpuensan O.C. llunapesa I'.A. Xumus. Metoandeckoe noco6ue k nponenesruaeckomy Kypey O.C. I'abpuensna, W.I'. OctpoymoBa, Axne6uHnHA
A K. « Xumus. BBonusiit kype. 7 kinace.» M.: Ipoga. 2010 r.

2. Amux6eposa JI.}O. 3anumarensHast xumusi: Kaura 1 ygamuxcst, yuureneut u pogureneit.- M.: ACT-IIPECC, 2005 r.

3. Irpemmnep .. ITuuyruna I'.A. lugaktudeckue urpsl pu o0ydernu xumun. — M.: JIpoda. 2004.

DJIEKTPOHHBIE pecypchl:

Monymu 3eKTpOHHBIX 00pa30BaTeNIbHBIX pecypcoB «Xumus» (http:/fcior.edu.ru)

Marepuaibl equHOM KOJIEKIMK [IUPPOBBIX 00pa3zoBaTenbHbIX pecypcoB (http://school/collection.edu.ru)




