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Pabouas mporpamMma Kypca BHEYpOUHOW NEATENBHOCTH pa3paboTaHa Ha OCHOBAHUU (peaepanbHbIH
rocyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHIAPTa OCHOBHOTO 00IIIero 00pa3oBaHUsI.
Ieas kypca

®opmupoBaHue y 00y4JarOUIMXCsl YMEHUS BUJETh U IOHUMATh LIEHHOCTh 00Pa30BaHuUs, 3HaUMMOCTh
XMMHYECKOTO 3HAHMS JUIA KaKIOTO YeJOBEKAa HE3aBUCHMO OT €ro NpogeCcCHOHATBHON NesTeNbHOCTH;
YMEHUS pa3iinyarh (aKkThl U OLIEHKU, CPABHUBATh OLIEHOYHBIC BBIBOBI, BUJIETh UX CBSI3b C KPUTEPHAMU
OLICHOK U CBSI3b KPUTEPHEB C OIPEACIICHHOM CHCTEMOW LIEHHOCTEH, (POpMYIMpoBaTh U OOOCHOBBHIBATH
COOCTBEHHYIO IO3HULIUIO;

®opMHpOBaHKE Yy 00YYAIOIIMXCS LIEIIOCTHOIO MPEACTABIEHHUS. O MUPE U POJIM XUMHUM B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHbl MHpPA; YMEHHUsS OOBSCHATH OOBEKTBl M IPOLIECCHI
OKpYXKaroILeH JeUCTBUTEIBHOCTH — IIPUPOIHON, COLIMAIILHOM, KYJIBTYPHOU, TEXHUYECKON CPEJIbl, UCIIOIb3YS
IUIsL 3TOr0 XUMHUYECKUE 3HAHUS; NPHOOpETEeHHE OOYYAIOIIMMUCS OIbITa PAa3HOOOPA3HOM JAesITeNbHOCTH,
IIO3HAHUS M  CAMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEW), HMEIOLIUX
YHUBEPCAJIbHOE 3HAUEHUE I PA3JIMUHbIX BUJIOB ACSITENIBHOCTU: PELIEHHs MPOOeM, NPUHSTHS PEeLLeHUH,
MOMCKa, aHamM3a W 00paboTKM WH(OpPMAIMK, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB HW3MEPEHHUH,
COTPYIHUYECTBA, 6€3011aCHOr0 OOpAILIEHHS C BELLIECTBAMH B [TOBCEHEBHOM KU3HM.

3amaum Kypca
ObpazosamenvHyie:
- hopMUpOBaHHE CUCTEMbI XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MUPA;
Pazsusarowue:
- pa3BUTHE JIMYHOCTU OOYYAIOUIMXCS, UX MHTEUIEKTyalbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHME,
(hopMUpOBaHKE Y HUX TYMaHUCTHICCKIX OTHOIICHHUA U SKOJIOTUYECKH IIEIeCO00PA3HOTO MOBEICHUS B OBITY
Y B TPYZIOBOM AESTENLHOCTY;
Bocnumamenvhule:
-bopmupoBaHue yMmeHuWil 0Oe30macHOro oOpalleHHs C BEIIeCTBAMH, HCIIONb3yEeMBIMU B TOBCEIHEBHOM
KU3HM; BBIPAOOTKA IOHUMAaHHsI OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTHU XMMHH, a Takxke (popMupoBanue
OTHOLIEHMS K XUMUH KaK K BO3MOXHOM o0sacTy Oyayiielt NpakTHUeCKOM AesSTebHOCTH.

Ot6op comepxaHus MPOBEACH C YYETOM KYyJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBHH C
KOTOPBIM Y4alllecs AOJDKHBI OCBOUTH COJIEpyKaHHe, 3HauuMoe i (POPMHUPOBAHUS TTO3HABATEIIbHOM,
HPaBCTBEHHOM U JCTETUYECKOW KYJIbTYPbl, COXPAHEHHUS OKpYXKarouleil cpeabl U COOCTBEHHOI'O
3J10pOBbs, AJIs OBCEIHEBHOM KU3HU U IIPAKTHYECKOH EATENBHOCTH.

CopepxaHue Kypca HallpaBleHO Ha (OopMHpOBaHHE YHHBEpPCAIbHBIX Y4E€OHBIX IEHCTBHIA,
o0ecreynBalOIUX  Pa3BUTHE [I03HABATEIbHBIX M  KOMMYHUKAaTHBHBIX  KayeCTB  JIMYHOCTH.
OOyuaromuecs BKJIIOYAIOTCS B MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTb, OCHOBY KOTOPOM
COCTABIJIIIOT Takue YydeOHble MAEHCTBHUs, Kak YMEHHE BMIETb MpPOOJIEMBbl, CTaBUTh BOMPOCHI,
KJIacCU(UIUPOBATh, HAOIIOAATh, MPOBOJNUTE 3KCIIEPUMEHT, JI€JIaTh BBIBOJbI, OOBICHSITH, JOKA3bIBATh,
3alMIIATh CBOU MJIEH, 1AaBATh ONPEIEICHUs MOHATUM, CTPYKTYpUpOBaTh MaTepual U Ap. Ydamuecs
BKJIIOYAIOTCA B KOMMYHUKATUBHYIO Y4€OHYIO JI€ATENbHOCTh, I/I€ MPeodIaaoT Takue €€ BUAbI, Kak
YMEHHUE TOJHO ¥ TOYHO BBIPAXKaTh CBOM MBICIIH, apIYMEHTHPOBATh CBOIO TOUKY 3pEHHUs, paboTaTh B
rpymrne, NpeacTaBiIsTh U coo0maTh HHPOPMAIIUIO B YCTHOM M MHUCbMEHHOM opMe, BCTynaTh B AUATIOT
UT. 1.

O0masi xapakTepuCTHKA Kypca

B cootBerctBUM ¢ DenepanbHbIM TOCYJaApCTBEHHBIM  00pa30BaTEIbHBIM CTaHJAPTOM OCHOBHOI'O
o0riero oOpa3oBaHMsl ydyaliyecsl JODKHBI OBJIAJIETh TAKMMHU TIO3HABATEIBHBIMUA YYEOHBIMHU JICHCTBUSIMH,
KaK: yMeHHe (opMyIHpoBaTh MPOOJIEMY U TUIIOTE3Y, CTABUTH LIEJIU U 33/1a4H, CTPOUTD TUIAHBI JJOCTIKEHUS
ueneﬁ " pCHICHUA ITOCTABJICHHBIX 3a/ia4, IMPOBOAUTH SKCICPUMEHT M Ha €ro OCHOBC JICIaTb BBIBOJABLI U
YMO3AKJIFOUEHUS, IPECTABIIATh UX U OTCTauBaTh CBOIO TOUKY 3PEHUSL.

KpOMe 9TOro, ydJamuecd AOJDKHBI OBIAACTh IMpHUEMaMM, CBA3aHHBIMU C OIPECACIICHUEM THOHSITHM:
OrpaHNYMBATh MX, ONUCHIBAThH, XapAKTEPU30BaTh U CpaBHUBATh. Ce0BaTENIbHO, IIPU U3YYEHUH XUMHUH B
OCHOBHOM IITKOJIE yqamuecsa AOJDKHBI OBJIAJICTH y‘—Ie6HI)IMI/I HGﬁCTBI/ISIMPI, IIO3BOJLAIOIIIMMH UM TOCTHYb



JIMYHOCTHBIX, TPEMETHBIX U METAIIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

[pennaraemast mporpaMma 1o XMMHUHM PacKpbIBaeT BKJIaJ] yUeOHOTO IpeMeTa B AOCTHKEHHUE 1ieneit
OCHOBHOT'0 O0IIETO 00pa30BaHMs U OLPENIEIISET BaKHENILINE CO/IEpKATENbHbIC IMHUY IIPEIMETA:

v/ BEIIECTBO, 3HAHHMSA O COCTABE W CTPOECHHU BELIECTB, MX BAKHEHUIIMX (PU3MUECKUX M XUMHYECKUX
CBOWCTBaxX, OMOJIOTUYECKOM JICHCTBHY;

v XHMHYECKas PEaKIUs — 3HaHUs 00 YCJIOBHSX, B KOTOPBIX HPOSBJIAKOTCS XMMUYECKHE CBOMCTBA
BEILIECTB, CI10cO0ax yIpaBIeHHUsI XUMUYECKUMH IIPOLIECCAMM;

v/ [PUMEHEHHE BEIECTB — 3HAHHMSA M OMBIT IPAKTUYECKOM JEATENBHOCTH ¢ BELIECTBAMH, KOTOPHIE
Han0oJ1ee 4acTo yroTpeOIIstoTes B MOBCEAHEBHOM KU3HH, IIIMPOKO HCIONIB3YIOTCS B
MIPOMBIIUICHHOCTH, CEJIbCKOM XO03SHCTBE, Ha TPAHCIIOPTE;

v’ SI3BIK XUMHH — CHCTEMA BOKHEHIIMX TTOHATHNA XUMUH M TEPMUHOB, B KOTOPBIX OHH OIUCHIBAIOTCS,
HOMEHKJIATypa HEOPraHW4YeCKHX BEIIEeCTB, T. €. MX Ha3BaHUs (B TOM 4YHCIE€ U TPUBUAJBLHBIC),
XUMHUYECKre (OpMyIbl M YpaBHEHUS, a TakKe MpaBwWiia TepeBosa MHPOPMALMH C €CTECTBEHHOTO
SI3bIKA Ha SI3bIK XMMHUH U 00OpaTHO.

[Tpu otOope comepxaHMs, KOHKPETH3UPYIOLIErO MPOrpaMMy, YYHTBIBAJIOCh, YTO IEpe] OOIHM
oOpa3oBaHHMEM HE CTOHMT 3ajaya MpPO(eCcCHOHATBLHOM MOATOTOBKH OOYYaIOUMXCA. DTO  OIpPEAeInIIo
IIOCTPOEHUE Kypca KaK OOLIEKYJIbTYPHOIO, HAPABJICHHOIO, IIPEK/IE BCErO HA (JOPMHUPOBAHUE U PA3BUTHUE
WHTEpeca K M3YUCHUIO XMMHUH. YUYTeHa OCHOBHAs OCOOEHHOCTH IOJPOCTKOBOIO BO3pacTa — Hayajo
nepexo/ia OT ISTCTBA K B3POCIIOCTH, KOTOPBIA XapaKTepru3yeTcsl Pa3BUTHEM TIO3HABATENBHOM CEpHI.

Ha stane ocHOBHOro 00IIEro cperHero oO0pa3oBaHMS MPOMCXOAUT BKIIFOUYEHHE OOYdYarouxcs B
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JAESTENbHOCTh, OCHOBY KOTOpPOM COCTABIISIIOT TAKUE YHUBEPCAIbHBIE
y4eOHbIe JeICTBHS, KaK YMEHHE BHIIETh MPOOJIEMbL, CTaBUTh BOMPOCHI, KIacCU(UIMPOBATh, HAOIIONATS,
MPOBOJIUTH JKCIIEPUMEHT, JIeaTh BBIBOJIBI M YMO3AKIIOUCHHS, OOBSCHATD, JOKA3bIBaTh, 3AIUIIATH CBOH
ujieH, IaBaTh ornpeneneHus nousaTusaM. Crofia e OTHOCATCS MPUEMBI, CXOAHBIE C OMpeIeTIeHUEM MTOHATHIA:
ONHCaHNe, XapaKTEePUCTHKA, Pa3bsCHEHUE, CpaBHEHUE, pasinieHrne. DopMUpOBaHNE 3THX YHHBEPCATBHBIX
y4eOHBIX JICHCTBHI HAUYMHACTCS €IIE B HAYAITLHOM IIKOJIE, @ B KYpCe XUMHUHM OCHOBHOM IIKOJIBI IPOMCXOAUT
UX Pa3BUTHE U COBEPLICHCTBOBAaHHWE. B CBSA3U C 3TUM pe3epBHbIE Yachl IUIAHUPYETCSI UCMOJIB30BaTh Ha
(dbopMHMpOBaHME U pa3BUTHE YMEHHMH IMPOEKTHONM M MCCIIENOBATEIBCKOW JIESITETbHOCTH, YMEHHE BHUJIETh
MPOOJIEMBI, JIeNIaTh BHIBO/BI M YMO3AKIIFOUEHHSI.

Kypc BHeypouHOil nesiTenbHOCTH «BBeieHne B XUMHIO» KYPC COCTOMT U3 YEThIPEX TeM:

[lepBass Tema «Xumua 6 uenmpe ecmecmeo3HaHUa» aAKTYyATM3UPYET XUMMYECKUE 3HAHUS
yJaIluxcsl, NOTy4eHHbIe PH W3YYeHUH TPUPOJIOBEICHNUS, OMOIoruy, reorpaduu, (GU3NKN U APYTHX HAYK O
Ipupojie. ITO yMEHbIIAET MICUXOJIOTUUECKYIO HArpy3KY, BOSHUKAIOLIYIO C TIOSIBJIEHUEM B 8-M KJ1acce HOBOI'O
IpeMeTa, TO3BOJIIET 3aMEHUTh CBSI3aHHBIE C ITUM TPEBOXKHBIE OKUJIAHMS HA MOJOKUTENIBbHBIE YMOIMU
BCTPEYM CO CTapbiM 3HAKOMBIM. [lapajuiennbHO TMPOBOJMTCS MBICIE 00 MHTETPUPYIOIIEH POJM XUMHH B
CHCTEME €CTECTBEHHBIX HAYK, 3HAYUMOCTH 3TOTO MpEAMeTa JUISl YCIIEITHOTO OCBOSHHUSI CMEXKHBIX MPEIMETOB.
Takast MexnpeaMeTHass HHTerpauus CIocoOCTBYeT (OPMHPOBAHHMIO €IUHONW €CTECTBEHHOHAYYHOM
KapTUHBI MUpa YK€ Ha HaYaJIbHOM 3Tare U3y4eHUs] XMMHUH.

B cootBerctBUM ¢ TpeboBaHUsIME (heIepalIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENIbHOTO CTaHAapTa B
Kypce MOIYEpKMBAETCS, YTO XUMHUSI — HayKa SKCIEpPUMEHTAIbHAs, MO3TOMY pacCMaTpHUBAIOTCS TaKHe
MIOHATHS, KaK SKCIIEPUMEHT, HaOJI0IeHNE, U3MEPEHHE, OITMCAHNE, MOJIEIMPOBaHNE, THIIOTE3a, BHIBO/I.

Jns oTpaboTKM TMPaKTUYECKUX YMEHUH ydaluxcs OTOOpaHbI HECJIOXKHBIE U TICHUXOJIOTHYECKH
JIOCTYITHbIE Uil CEMHUKJIACCHUKOB JIaOOpaTOpHbIE M MpaKkTUYECKUe pPabOThl, KOTOpPbIE 3HAKOMBI MM IO
HaYaIbHOMY KYPCY €CTECTBO3HAHUSI M IPYTHM €CTECTBEHHBIM JMCIMIUIMHAM: 03HAKOMIJICHHUE C HECIIOKHBIM
nabopaTOpPHBIM 000pyI0BaHHEM (YCTPOMCTBO IITATHBA, HATPEBATEIBHBIX MPHOOPOB, XUMHUUECKON TIOCY/IBI,
KOTOPYIO OHM IPHMEHSUTH paHee), POBEICHUE MPOCTEHINX onepanuii ¢ 000pyI0BaHHEM U BEIIECTBAMU
(mpaBuIia HarpeBaHusl, PUKCAIMS PE3yIbTATOB HAOMIOACHHUS U MX aHAIU3 U T. JI.). DTOM IIeJIH CIIOCOOCTBYET
NPEeYCMOTPEHHBIN B Kypce JAOMAIIHHNA XMMHYECKUH 3KCIEPUMEHT, KOTOPBIA MOJHOCTBIO COOTBETCTBYET
TpeOoBaHMSM 0€30MAaCHOCTH TIPU €T0 BBITOJHEHUH M BKITIOYACT YIICANINE HBIHE U3 TIPAKTUKH OOYdCHUS
XUMHH  TIPOJIOJDKUTENIBHBIE 10 BPEMEHM JKCIIEpHUMEHTaIbHbIE pPA0OTHl (BBIPAIMBAHUE KpPHCTAILIOB,
HaOMIOIEHNE 32 KOPPO3UEH METAIIIIOB).

Bropas Tema kypca «Mamemamuueckue pacuemsyl 6 Xumuu» TO3BOJSET O0TpabOTATh



pacueTHbIe YMEHHMS, CTOJIb HEOOXOIMMbIE NMPH PEIICHWH XUMUYECKHX 3ajad, B INEPBYIO Ouyepeab Ha
HAaXOK/ICHUE YacTH IIeIOro (MaccoBasi JOJIs dJIEMEHTa B CJIOKHOM BEIIECTBE, MaccoBasi U OOBEMHAsT JIOJTH
KOMIIOHEHTOB B CMECH, B TOM YHCIIE U 1071 npumeceii). Kak BHIHO, BHIMaHue 00paIaeTcsi He CTOJIBKO Ha
XHUMHIO, CKOJIBKO Ha MaTEMAaTHKY.

Tperbs Tema «fenenusn, npoucxooawjue ¢ 6eweCmeamuy aKTYNBUPYET 3HAHUS YYaALUXCS O
(GYBUYECKUX M XMMHYECKUX SIBJICHHSIX, MOJYYCHHBIC HA YpOKaxX IO JPYrWM TpeIMeTaM, TOTOBUT UX K
M3YYCHUIO XUMUYECKOT'O MPOLIECCa Ha CIIEYIOIIECH CTYTIEHH 00yJYeHHMSI.

Yersepras Tema «Pacckazvt no Xumuuy BKIIOYACT HMHTEPECHBIC CBENICHHS O PYCCKUX XUMHUKAX, 00
OTJIETbHBIX BEIIECTBAX U HEKOTOPHIX XUMUYECKHUX PEaKIIUIX.

M3ydenune mpemiaraeMoro Kypca MpeycCMaTpyuBaeT MOBBIIICHHE YISIBHOIO BEca CaMOCTOSITEIIbHOM
paboThl yyamuxcs, HampuMep, MPH TPOBEACHUH JTOMAITHETO XUMHYECKOTO SKCIIEPUMEHTA M 00CYKIICHUH
€ro pe3yJIbTaToB, MOJTrOTOBKE COOOIICHHUH JUISl YICHUYECKUX KOH(EPEHIINH, 3aIlUuTe MPOSKTOB, BBIOOpE
o0beKTa JUIsl TIOArOTOBKM COOOIIEHMS WITH TipoekTa U Jip. Kypc HampapiieH Ha pa3BUTHE TaKHX JIOTHYECKUX
omepalyii MBIIUICHHS, KaK aHaIU3 M CHHTE3, CpaBHCHHE Ha OCHOBE aHalIM3a M CHUHTE3a, 000O0IIeHHE,
BBIJIBIDKEHUE U TIOATBEPKICHUE MITH OIIPOBEPIKEHUE TUTIOTE3 H T. 1.

MecTo Kypca B y4eOHOM ILIaHe

Ha u3ydenue ¢akyibTaTHBHOTO Kypca «BBeneHue B Xumuio» B 7 kitacce otBoautest 34 gaca B rof, 1

9ac B HEJIEITIO.

JIN4HOCTHBIE, MeTAaNIPeIMETHbIE U MPeIMeTHbIE Pe3Y/IbTAThI 0CBOEHHS Kypca
Jluunocmmuuie
B IICHHOCTHO-OPUEHTAIMOHHON c(hepe — YyBCTBO TOPJOCTH 33 POCCHUCKYIO XMMHUECKYIO HAYKY,
FYMaHU3M, OTHOLLIEHHUE K TPY.LY, LIEI€YCTPEMIIEHHOCTb;
(hopMupOBaHKE IIEHHOCTH 3I0POBOTO U OE30IMaCHOT0 00pa3a )KU3HK; YCBOSHHE MPABWIT MHIUBUIYATBHOTO H
KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHHS B YPE3BbIUAMHBIX CHUTYAIUSX, YIPOXKAIOIIUX KU3HU U 3I0POBBIO
JIIOACH;

B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaliibHeiiIell oOpa3oBaTelbHON
TPaeKTOPHH;
B II03HABATEIbHOW (KOTHUTUBHOM, HMHTEIUIEKTYalbHOM) cdepe — yMeHHEe YIpaBlsTh CBOEH

MI03HABATENHLHON JIESITENTBHOCTBIO.

(dopMHpOBaHHE OCHOB SKOJOIMYECKOM KyJbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
SKOJIOTHYECKOTO MBIIUIEHHS], PA3BUTHE OIIbITA HKOJIOTHUYECKH OPUEHTHPOBAHHOM pe(dIeKCUBHO-OLIEHOUHOM
U [IPaKTHYECKOM JIESITETLHOCTH B )KU3HEHHBIX CUTYaLUSIX;

Memanpeomemmnuie

YMEHHE CaMOCTOSITENTBHO ONPEAEIIATh LEJU CBOETO 00YUEeHUs, CTaBUTh U (pOpMyaHpoBaTh Ui ceds
HOBbIE 3a7aud B y4€0e M IIO3HABATENIbHOM JESTEIbHOCTH, pa3BUBaThb MOTHUBBI U HHTEPECHl CBOEH
I03HABATENBHOMN JIESTETLHOCTH;

YMEHHE CaMOCTOSTENbHO IUIAHUPOBATh MYTH JIOCTHIKEHUS LeJied, B TOM YHCIIE albTEpPHATHUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3 GeKTUBHBIE CIOCOOBI PeLICHHs YIeOHBIX U TO3HABATENBHBIX 337134,

YMEHHE COOTHOCHTH CBOU JEUCTBUSI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILLECTBIISITH KOHTPOJIb
CBOEH JEATENbHOCTH B IIpoLiecCe JOCTIKEHMS pe3ysbTara, ONpeesaTh CIOocoObl JNEHCTBUM B paMKax
MPEe/TIOKEHHBIX YCIOBHUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUM C U3MEHSIOILIEHCS
CUTYyaLIUEH;

yYMEHHE OILIEHHBATh MPaBUJIBHOCTH BBITIOJIHEHUS] Y4eOHOM 3a/1aui, COOCTBEHHbIE BO3MOXKHOCTU €€
pELIEHUs]; BJIAJEHUE OCHOBAaMH CaMOKOHTPOJIS, CAMOOLICHKHM, IPUHITHS PELIEHUH M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOI 1 TIO3HABATENbHOM JIESITENTbHOCTH; YMEHUE OIPENENATh MIOHSTHS,
co3aBaTh OOOOIIEHMS, YCTaHABIMBATh AaHAJIOTWH, KJIACCH(UIMPOBATh, CAMOCTOSTENBHO BBIOUPATH
OCHOBaHUSI M KPUTEPUHU ISl KJIACCU(PUKALMM, YCTAHABIMBATH NMPUYMHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH
JIOTMYECKOE PACCYXJICHHE, YMO3aKIIOYeHHEe (MHIYKTHBHOE, JEIyKTMBHOE W [0 aHAJOTUM) W JIeaTh
BBIBOJIBI;

YMEHHE CO03/1aBaTh, NPUMEHATh M MPeoOpa3OBbIBaTh 3HAKKM M CHMBOJIBL, MOJEIM M CXEMBI JUIs
pelieHust y4eOHbIX U [M03HABATENbHBIX 3371a4;



YMEHHE OpraHU30BbIBaTh y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JEATEIHHOCTh C YYHUTEIEM U
CBEPCTHHKAaMHU; pab0OTaTh MHAUBUIAYATIBHO U B IPYIIE: HAXOIUTH 00ILee pelleHe U pa3pelaTh KOH(IUKThI
Ha OCHOBE COTJIACOBAHMS MO3UIMI M y4€Ta MHTEPECOB; (HOPMYIMPOBATh, APIYMEHTHPOBATh U OTCTaHBAThH
CBOE MHEHHE;

YMEHHUE OCO3HAHHO UCIIOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUH C 33a4€ KOMMYHUKALIUY JUIS
BBIP@)KEHUS] CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEH; IIAHUPOBAHUS U PETYJLSILUUA CBOEH JEATEIbHOCTH;
BJIAJICHUE YCTHOW M MHCHbMEHHOM pEYbl0, MOHOJOTHYECKOH KOHTEKCTHOW peubto; (OPMHPOBAHHE H
Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BaHUs MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

dopMHUpOBaHHE W pa3BUTHE DKOJOTMUECKOTO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
NI03HABaTENIbHON, KOMMYHUKATUBHOM, COLIMANIBHOM MIPAKTUKE U MPOPECCUOHATBHON OpUEHTALMH.

Ilpeomemmnuie

B nosnaBarenbHOlM cdepe: qaBaTh ONPEAENEHUS M3YYEHHBIX MOHSATUM: «XMMHYECKUH 3JIEMEHT,
«aToOM», «OH», «MOJIEKYJa», «IIPOCThIC U CJIOXKHBIC BEIIECTBA», «BEIIECTBOY, «XUMHYECKas (opmyiay,
«OTHOCHTEIIbHAS aTOMHASI Maccay, «OTHOCUTEIIbHAS MOJIEKYJISIpHAsE  Macca», <«BAJICHTHOCTbY», «CTEIICHb
OKHCIICHUS»,  «KPUCTAJUIMUECKAsh  PELIETKA»,  «OKCHUIbDY,  «KHUCIOTBDY), «OCHOBAaHHUSL»,  «COIM,
«aM(OTEPHOCTbY», <«HMHIUKATOPY, (IICPHOJMUECKUN 3aKOH», ((IepHOJMYEcKas TaOIMLa», <«U30TOMbDY,
«XMMHUECKasl CBA3bY, <QIIEKTPOOTPULIATEIBHOCTDY, «XUMHUYECKasl PEaKLUsA», «XMMUYECKOE ypaBHEHHUEY,
«TE€HETUYECKAS CBA3DY, OKHCIIEHUE», «BOCCTAHOBIICHUEY, QIJIEKTPOJIMTHYECKAs TUCCOLMALIU», «CKOPOCTH
XUMHYECKOU PEAKLIUN

OIUCaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEIbHO IIPOBEICHHBIE XHMMUYECKUE DKCIIEPUMEHTHI;
OIMCHIBATh U pa3iiMyaTh U3y4YEHHBIE KJIACChl HEOPraHUYECKUX COEIUHEHUM, IPOCThIE U CIIOKHBIE BEIIECTBA,
XMMHUECKUE PEaKLINY;

KJIacCH(UIMPOBATh N3y4YEeHHbBIC OOBEKTHI H SIBJICHHS;

JieaTh BBIBOJBI M YMO3AKIIFOUEHHs U3 HAONIO/IeHUH, N3YYeHHBIX XMMHUYECKHX 3aKOHOMEpPHOCTEH,
[IPOTHO3MPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 AHAIOTMH CO CBOMCTBAMH M3YUYCHHBIX;
CTPYKTYpUpOBaTh M3y4EHHbIH MaTepuall U XUMUYECKYI0 HH(OpMalUIo, MOJYYEeHHYI0 U3 JpYyrux
HCTOYHUKOB; MOJIEJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 IIEpHO/I0B, CTPOEHUE IIPOCTHIX MOJIEKYIT;

B 11eHHOCTHO — OpUeHTaIMOHHOMN cdepe: aHATU3UPOBATh U OLEHUBATh IOCIEACTBHSA I
OKpYKaroIel cpesipl OBITOBOI M MPOU3BOJICTBEHHON JIESTEIBHOCTH YEJIOBEKa, CBI3aHHOM C MepepadoTKOM
BEILIECTB;

B tpynoBoii cdepe: mpoBOAUTH XUMHUYECKUI IKCIIEPUMEHT;

B chepe Oe3omacHOCTH KU3HEAEATEILHOCTH: OKa3blBaTh MEPBYIO MOMOUIb IPU OTPABICHUSX,
0KOrax M JIpyrux TpaBMax, CBI3aHHBIX C BEIIECTBAMHU U JJAOOPaTOPHBIM 000PYJOBAHUEM.

COJIEP)KAHUE KYPCA
(1 4 B HEmento; Bcero 34 4.)

Tema 1. Xumus B uentpe ecrectsoznanus (11 u)

Xumus kax yacmv ecmecmsosuanus. 1Ipeomem xumuy. EcTecTBO3HaAHWE — KOMIUIEKC HAyK O TPHPOJIE.
Hayku o nipupone: dusuka, xumusi, ouonorus u reorpadust. [omoxurensHoe U OTPUIIATENTHHOE BO3ICHCTBHE
YeJIOBeKa Ha MPUPO/LY.

[Tpenmer xumun. Tena u BemecTBa. CBOWCTBA BEILIECTB KaK MX WHAMBUIYaATbHbIE Mpr3HaKk. CBOMCTBA
BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Memoowt uzyuenus ecmecmsoznanus. HabiroieHne Kak OCHOBHOM METO/] ITO3HAHUS OKPY>KarOILEro
MHpa. YCIOBUs TpoBeleHMs HaOmoneHus. [umoresa Kak TpeIoNoKeHHe, OOBICHSIONIee HITN
MpeICKa3bIBaloIee MPOTEKaHHe HaOJ0aeMoro sBIeHUs. DkcnepuMeHT. JlaGopaTtopusi. DKcnepUMEHT
nabopatopHblil 1 qomanHui. CriocoObl (PUKCHPOBaHUS pe3YNIbTAaTOB dKCIepruMeHTa. CTpoeHHe I1aMeHn
CBEYHU, CyXOr'0 TOPIOYET0, CIIUPTOBKH.

Mooenuposanue. Moenm Kak abCTpaKTHbIE KOTIMU W3Y4aeMbIX 00BEKTOB U MpolieccoB. Mozenu B
¢usuke. OnekrpodopHas MalMHa Kak aOCTpakTHass Mojenb MoiHuM. Mogenn B OHOJIOTUH.
buonornueckne Mynsbku. Mojenu B XMMHM: MaTepHalbHble (MOJETM arOMOB, MOJIEKYJ, KpPUCTaJLIOB,
anmnapaToB M YCTaHOBOK) M 3HAKOBbIE (XUMUYECKUE CUMBOJIbL, XUMUUYECKHE OPMYJIbl U YPaBHEHMUS).

Xumuueckas cumsonuka. XuMAYECKHe CUMBOJIbL. VX HamucaHue, MpOM3HOIIEHHE U UH(pOpMAIs,



KOTOPYIO OHU HecyT. Xumuueckue Gpopmyisl. X Hamucanue, mpou3HOLIEHHEe U MH(POpMAIUS, KOTOPYIO
oHu HecyT. HaeKchl 1 ko3 puimeHTs!I.

Xumus u pusuxa. YHUBEPCATBHBIMA XapakTep MOJOKEHUN MOJICKYIISIPHO-KHHETUYECKOW TEOPHH.
IonsTis «@rom», «MoreKynay, «oH». Kpucraamgeckoe cocTosiHuEe BelecTBa. Kpucrammyeckue pereTku
TBepAbIX BemecTs. Juddysus. bpoyHoBckoe amxeHue.

ArperatHoe coCTOsHUE BelllecTBa. I 'a3000pasHsble, xKuIKue U TBepble BelecTa. Kpucramyeckue u
amop(HbIe TBepAbIe BeniecTBa. PH3NYECKHE U XUMUYECKHE SIBIICHUSL.

Xumua u 2eocpagpus. I'eonornyeckoe CTpPOSHUE IUIAHETHI 3eMJIs: sIpO, MaHTUs, JUTocgepa.
DJEeMEHTHBI COCTaB T'€OJOIMYECKMX COCTABHBIX YacTell IUIaHeTbl. MuHEpanbl U TOpPHBIE IIOPOJBL
Marmarudeckue 1 0cafiouHble (OpraHuueckre U HEOPraHMYEeCKUe, B TOM YHUCIIE U TOPIOYHE) IOPOIBL.

Xumus u 6uonozus. XMMAYECKAN COCTAB KHUBOW KJICTKU: HEOpraHuueckre (Boaa 1 MUHEpaJIbHbIe
COJIM) U opraHuyeckue (OenKH, )KUpsbl, YIIIEeBOIbl, BATAMUHBI) BeliecTBa. [IpocThie U Cl10KHbIE BELLECTBA,
UX POJIb B JKU3HEICATEIILHOCTA OPraHU3MOB. bronoruueckast posib BofbI B KUBOW KileTKe. DOTOCHHTES.
Pone xsopodunia B mpouecce porocunresa. buonornueckoe 3HaueHue JKUPOB, OEIIKOB, 3(PUPHBIX Macel,
YIJIEBOJIOB M BATAMUHOB JIJIS1 KM3HEICATEIBHOCTH OPTaHU3MOB.

Kauecmsennvie peaxyuu 6 xumuu. TloHATHE O KayeCTBEHHBIX pPEAKLUAX KaK O PpEaKIHX,
BOCTIPUHUMAEMBIX OPTaHOJENTHYECKU: C TIOMOIIBIO 3PEHHS, CITyXa, OOOHSIHUS. AHATUTHYCCKUN d(deKT.
OrmpezensieMoe BELIECTBO M PEAKTUB HA HEro. Bo3MOYKHOCTh M3MEHEHUS UX POJIM Ha IIPOTHUBOIIOI0KHYIO.

JleMoHCTpaLHH.

1. Komnekius pa3HbIX Tel U3 OJHOIO BELIECTBAa WM Marepuasia (Hampumep, JlabopaTopHas IMocyna u3
CTEKJIa).
2. YyebHoe 000pyI0BaHUE, UCIIONB3YEeMOE IPU U3yUYeHUU (PU3UKH, OUONIOTHH, Teorpaduu U XUMHH.
3. 'eorpadudeckre Mmoemu (Tio0yc, Kapra).
4. buonoruyeckue MozieNu (MyJIsKA OpraHOB U CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX U UEJIOBEKA).
5. ®usnyeckre 1 XUMUYECKIE MOJICITH aTOMOB, MOJIEKYIT BEIIIECTB 1 MX KPHCTAJUTMYECKUX PEIIETOK.
6. PacripocTpaneHue 3amnaxa 0JIeKoJIOHa, TyXOB WM JI€30/10paHTa Kak npouecc Auddy3uu.
7. O0pa3ubl TBEPBIX BEIIECTB KPUCTALINYECKOIO CTPOCHHUSI.
8. Mozenu KpUCTAIIMYECKUX PELIETOK.
9. Tpu arperaTHbIX COCTOSTHUS BOIBL.
10. Konnexuus MuHepanoB (J1a3ypuT, KOPYH/I, XaJIbKOITUPHT, (PIFOOPUT, TaJIUT).
11. Konnexuus ropHbIX MOpoA (TPaHUT, pa3inuHble (OPMbI KaTbLIUTA - MEJT, MPaMop, U3BECTHSIK).
12. Konekiys roprounx HCKONaeMbIX (He(Th, KAMEHHBIH YToJlb, CIIAHIIBI, TOPD).
13. CrimproBast SKCTpaKIus XJIOpo(UILIA U3 3€IEHBIX JINCTHEB.
14. KauecTBeHHast peakiys Ha KUCIOPO/I.
JlaGopaTopHble ONBITHI.
1. Onucanue CBOMCTB KMCIIOPO/Ia, YKCYCHOW KUCIIOTBI, ATFOMHHUSL.
2. CTpoeHue TIaMeH! CBEYH (CIIUPTOBKU, CyXOT'O TOPIOUETO).
3. HabmoieHne OpOyHOBCKOTO JBMXKEHHUS YACTHUYEK YEPHOM TYILH 1101 MUKPOCKOIIOM.
4. VI3y4eHne TpaHuTa C TIOMOIIBIO YBEIMUUTENHHOTO CTEKJIA.
5. OGHapyXeHue )Kupa B CEMEHaX MOJICOTHEYHHUKA U TPELIKOTO opexa.
6. O6HapyxeHue »(UPHBIX Maces B alleIbCHHOBOM KOPKE.
7. O6HapyxeHue Kpaxmasa 1 06enka (KIeHKOBHUHbI) B MIICHUYHON MYKe.
8. OOHapyxeHHe YIIIEKUCIIOro ra3a B BbIIBIXaeMOM BO3/YX€E C ITOMOIbIO H3BECTKOBOM BOJIBI.
JloMalHMi JKCIIEPUMEHT.
Juddy3nst HOHOB MepMaHraHara Kajaus B BOJIE.
Nzyuenne ckopoctu muddys3uu adpo3oiei.
Huddysus caxapa B Boze.
BzanmopielictBre ackOpOMHOBOM KUCIIOTHI C HOJIOM.
W3ydenne cocraBa MOJMBUTAMUHOB W3 JIOMAIITHEN alTTeUKH.
OOGHapy»xeHHe Kpaxmaia B IPOAYKTaxX MUTaHHUS.
IIpakTuyeckass padora 1. 3HakoMcTBO C JjabopaTopHbIM 00o0pymoBanueM. IlpaBuia
0e30MmacHOCTH Mpu paboTe B XUMHUYECKOM KabuHeTe (J1TabopaTopun).

OO~ WM



Tema 2.

MarteMaTudeckue pacuerbl B xXuMuu (9 4)

Omuocumenvhvle amomuas u monekyuapHas maccvl. [lonsitue 00 OTHOCHUTENBHBIX AaTOMHOM H
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOW eluHUILIBL. OnpesieneHne OTHOCUTENbHOM aTOMHOM MacChl
XMMUYECKUX OJJIEMEHTOB TI0 Tepuoanyeckoil Ttabmuue. Haxoxaenuwe mno ¢opmyne BeliecTsa
OTHOCHUTEIIbHOW MOJIEKYJISPHOM MacChl KaK CyMMbl OTHOCUTEIBHBIX aTOMHBIX MAacC COCTaBJISFOIIMX
BEIIIECTBO XUMUUYECKUX AJIEMEHTOB.

Maccosas 0onst xumuueckoeo nemenma 6 cioxicHom eeujecmee. 11oHATHE O MaccoBoi joine -(W)
XMMHUYECKOTO 2JIEMEHTa B CIIOKHOM BEIIECTBE M €€ pacuer 1o (opmyne Bemiecta. HaxoxxaeHne hopMyibl
BEILIECTBA 10 3HAYEHHSIM MACCOBBIX JI0JIEi 00pa3yIOIIMX ero IEMEHTOB (11 2-4acoBOT0 M3YUYEeHHUS Kypca).

Yucmuie sewgecmsea u cmecu. Ilonsitre 0 uncToM BerecTBe U cMecu. CMecu ra3000pasHble (BO3IyX,
MPUPOAHBIN Ta3), kuakue (HedTh) U TBepAble (TOpHBbIE MOPOABI, KYJIHMHAPHBIE CMECH, CUHTETUYECKUE
Moto1iye cpeactsa). CMecH TOMOT€HHbBIE U TETEPOTreHHBIE.

Obvemnas 0onst komnonenma 2az060ti cmecu. Ilonstue 06 00bEMHOM J1071€ () KOMIIOHEHTA Ta30BOM
cmecu. CoctaB Bo3ayXa U MPUPOJHOTO Ta3a. Pacyer oObeMa KOMITIOHEHTA Ia30BOM CMECH 110 €ro 00beMHON
Jo1e, ¥ Ha00O0POT.

Maccosas oons eewecmea 6 pacmsope. Tlonstue o maccoBod jponie (W) BeliecTBa B pacTBOpE.
PactBoputens u pacTBopeHHOE BenlecTBO. Pacuer Macchl pacTBOPEHHOIO BEILIECTBA [0 MACCE PacTBOpa U
MacCOBOH J10JI€ pAaCTBOPEHHOI'O BEILIECTBA U IPYTUE PACUETHI C UCHIOIB30BAaHUEM ITUX TIOHATU.

Maccosas oonsi npumecei. TIoHsTHE O YUCTOM BeIIeCTBe M mpuMmecd. MaccoBas monst (W)
npuMecH B 00pasie ucxoHoro Bemecrtsa. OCHOBHOE BellecTBO. PacueTr Macchl OCHOBHOI'O BEIIECTBA
[0 Macce BEUIECTBA, COAEPHKAILEro ONPEIEICHHYI0 MacCCOBYIO 100 NPUMECEH, U IPYTUe pacUeThl C
MCTIO0Jb30BAaHUEM ITUX IMOHATHH.

JdeMoHcTpanuu.

1. Cwmech pedyHOro M caxapHoro necka U Ux pasjiejacHue.
Komnexkuus «HedTs 1 HEPTEIPOTYKTHI».
3. Komneknust OBITOBBIX cMecell (KyJTUHApHBIE CMECH, CHHTETUYECKHAE MOIOIUE CPE/ICTBA, MAMITYHH,
HAIWUTKH U JIp.).
4. TlpurortoBiieHue pacTBOpa ¢ 3aJJaHHBIMH MacCOi U MacCOBOM /10J1€il paCTBOPEHHOTO BEIIECTBA.
JoMalmIHUM JKCIIEPUMEHT.
N3ydeHne coctaBa OBITOBBIX KYJIUHAPHBIX U X035 MCTBEHHBIX CMECEN MO 3TUKETKAM.
[IpuroroBneHue pacTBopa COJM, pacueT MacCOBOM JIOJIM PACTBOPEHHOI'O BELIECTBA U ONBITHI C
MOJIy4YE€HHBIM PacTBOPOM.
IIpakTnyeckas padora 2 IlpuroroBineHue pacTBOpa ¢ 3aJaHHOM MacCOBOW JOJIEH
PacTBOPEHHOI'O BEIIECTBA.

Tema 3.

SIBaenusi, npoucxoasauue ¢ Bemecrsamu (11 49)

Pasoenenue cmeceii. IlonaTue o pasleneHuM cMeced M O4HMCTKe BemiecTB. Hekotopble
MPOCTEHIINE CIMOCOOBl pPAa3JCIeHHs] CMECeil: TMpOCeMBaHHUE, pa3JCIICHHE CMECel MarHuTOM,
OTCTauBaHMe, ACKaHTalUs, IEHTPUPYTrUpOBaHUE, pa3/ieJICHUE C TOMOIIBIO JEIUTEIbHON BOPOHKH.

Qunbmposanue. PUIIbTpOBaHKE B 1a00OpaTOpUH, OBITY M Ha Tpou3BojicTBe. DUIbTpAT.

Aocopbyua. Tlonstue 00 ancopOuuum M ajacopOeHTax. AKTUBHPOBAHHBIM Yrojb Kak
BaXHEHIINNA aacopOeHT, ero HMcCHoJb30BaHHE B ObITY, HAa MPOU3BOACTBE U B BOECHHOM JIEJI€.
YeTpolcTBO IPpOTUBOTA3a.

Hucmunnayus, kpucmaniuzayus u evinapusarue. JIMCTAIIALUSA KaK IPOLECC BBIIEIEHUS
BElIeCTBa M3 KMJIKOH cMecu. JucTwinmupoBaHHas Bojaa M oOnacTu ee mpumeHeHus. Ileperonka
Heptu. Hedrenpomyktel. @PpaknvoHHasT TEperoHKa JXHUJAKOTO Bo3ayxa. Kpucrammsanus u
BhIIApUBaHue B Jabopatopuu (KpucTammm3atopbl U (appopoBble YalIKU SIS BBIIAPUBAHUSA) U
IIpUPOJIE.

Xumuyecxue peaxyuu. IToHATHE O XMMHMYECKON peakIUM KaK IpOLECCE NpEeBpallleHUs
OJIHUX BEILECTB B JIpyrue. Y CIOBHs TEUEHUS U NMPEKPALICHUS XUMHUUYECKUX pPEeaKIIuil.

Ilpusnaku xumuueckux peaxyui. VI3MEHEHHE I11BETa, BBINIAJEHUE OCANKA, PACTBOPEHHUE
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ocajJkKa, BbIICICHUC Ira3a.
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JdemoHcTpanuu.

[IpocenBanue cMecu MyKHU U CaXapHOIO MECKA.

Paznenenue cmecu BOABI M PACTUTENBHOIO Maciia C IOMOIIBIO IEIUTEIbHON BOPOHKH.

DUIbTPOBAHHUE.

PecnimpaTopHble MacKH U MapJieBbIE MOBS3KHU.

AncopOuHOHHBIE CBOWCTBA AKTUBUPOBAHHOTO YIS

DepMEeHTaTUBHOE PA3JI0KEHUE MEPOKCUIA BOIOPOAA C TOMOIIBIO KaTall a3bl.

Peakuus HelTpann3anuu OKpaieHHOro (GeHoN(PTAIEnHOM PacTBOpA IIEJI0YN KUCIOTOM.
JlaGopaTopHble ONBITHI.

. I3roToBnenue ¢punbrpa n3 GUIBTPOBAILHONW OyMaru win OyMaxHOU candeTku.

JJoManmiHuii SIKCIIEPUMEHT.

Paznenenne cmecH cyxoro MOJIOKa M pE4HOIO IECKa.

W3rorosiieHne MapiaeBOW MOBSA3KM KaK CpeACcTBa HMHIMBUAYAJIbHOW 3alMThl B IEPHOJ

SIUJIEMUH TPUIIIA.

OTtcranBanue B3BECU MOPOLIKA JIJI1 YUCTKU IIOCY/IbI B BOJE U €€ IEKAHTALIHS.

AncopOuusi aKTHBUPOBAHHBIM YTJIE€M KPacCsAIIUX BEIIECTB METICH-KOJIBI.

AncopOuus KyKypy3HbIMH MTaJIOYKaMH N1apoOB Maxy4yuX BEIIECTB.

N3ydenue cocraBa v IPUMEHEHHS] CHHTETUYECKUX MOIOIIUX CPEACTB, COAEPKAIINX SH3UMBI.

Pa3noxxenne cMecr MUTHEBOM COJBI U CAXapHOU IyApbl IPU HaIrPEBaHUU.

[IpuroroBienne n3BECTKOBOM BOJBI U OIBITHI C HEX.

B3aumopeiicTBue pacTBopa nepmMaHrasara Kajaus ¢ aCKOpOMHOBOW KUCIOTOM.
IpakTuueckasi padora 3 (oOMaIIHUI SKCIICPUMEHT). BripaniBanue KpUCTAIOB COJIH.
IIpakTn4yeckas padora 4. Ouucrka NOBaApEHHOU COJIH.

Tema 4.
Pacckasbl mo xumumn (34)
Yuenuueckas xrongepenyus «Bvloarowuecs pycckue  yueHvle-xumuxuy. JKU3Hb U

nestenbHocTh M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. bytnepoga.

Konxypc coobwenuii yuawuxca «Moe niobumoe eewecmgoy. OTKpbITHE, TMOTy4YEHHE U

3HAUYCHUC BI)I6paHHBIX ydamuMucCs BEUICCTB.

Koukypc yuenuueckux npoexmos. WccnenoBaHuss B 0O0JacTH XUMHYECKHX peakKUid:

(GOTOCUHTE3, TOPEHUE U MEIJIEHHOE OKUCIIEHUE, KOPPO3Hs METAJNIOB M CIOCOOBI 3alllUTHl OT HEeE,
Ipyrue peakuuu, BoIOpaHHbIe YYaIIUMUCS.



Ob6opynoBanue LleHTpa ecTecTBEHHOHAYYHON M TEXHOJIOTHYECKOM HanmpaBiIeHHOCTH «Touka pocTay
110 XUMUHU:
1. Hab6op OI'D o xumun
2. ludposas madoparopust Apxumen. JlabopaTopHbie pabOThI IO XUMHH.
3. [udposas madboparopust Mo XuMuu (YICHHUECKAs)



TeMaTHuyeckoe NIAHMPOBaHUE
Beencuwne B xumuio (34 gaca, 1 yac B HEZEIIO).

Tema

KommnuectBo
qacoB

OcCHOBHEBIE BUBI ACATCIIBHOCTH YUaIlIUXCA

XHUMHA B IIEHT

e ectectBo3HaHusd (11 )

XuMuA Kak HayKa.
MeTtonasl
HCCIeA0BaHUs

L4 OHpCI[eJ'IﬂIOT IIOHATHUA «XHUMUA», «BECUICCTBO»,

«CBOMCTBA BEILIECTBY, «HAOIIO/ICHUEY, «TUIIOTE3aY,
«OKCIEPUMEHT», «MOJICTUPOBAHUEY, «XUMUYECKUN
3HAKY, «XUMHUYEcKas popmysay, «XUMHUYECKHEe
YpaBHEHUS»

Bh1ensitoT 0OCHOBHBIE CBOMCTBA BEIIECTB
XapakTepu3yroT OCHOBHBIE METO/IbI UCCIIEIOBAHUS
XUMHH

N3yuarot npaBusiia TEXHUKHA 0€30MACHOCTH TIPU
paboTe ¢ XUMUYECKUM 000pYyI0BaHHEM

N3y4aroT xumudeckoe 000pyIoBaHue, ero
YCTPOMCTBO U HA3HAYCHHUE

XapakTepu3yroT OCHOBHBIE MOJIENU B (hU3HKE,
OMOJIOrHuU, XUMUU

XUMHYECKHE 3HAKU U
bopMyIbI

OnpenenstoT NOHATUS «XUMUUECKUN AIEMEHT»,
«XUMHYECKHE 3HAKUY, «XUMUYECKHE POPMYIIBI»,
«UHJEKCY, «K03(D(OULIUEHT», «IIPOCTOE BEIIECTBOY,
«CII0’KHOE BEILIECTBO»

N3yuatoT 0603HaYeHUs ¥ IPOU3HOLLICHHE
3JIEMEHTOB, 3HaKOB, (OPMYII

3HAKOMSITCS C IPOCTBIMHU U CJIOKHBIMU BEIIECTBAMU

XHMHS U IpyTHe
HayKu

OnpenensroT MOHATHUS «aTOMY, «MOJIEKYIa, KUOHY,
«KpUCTaITUYecKas pereTkay, «1uddy3us»,
«arperaTHoe COCTOSTHHUE)

XapakTepusyroT arperaTHble COCTOSIHHSI BEIIECTB,
busznyecKkrue 1 XUMUYECKHEe SIBICHUS,
MarmMaTH4ecKue U 0CaA0IHBIC TIOPOJIbI, XUMHUYCCKHIMA
COCTaB KIJIETKU, OMOJIOTHYECKYIO POJIb BOJBI, PO
xjopoduiia B POoToCHHTE3E

W3y4aroT cTpoeHne KpUCTAIUTMYECKHUX PEUIeTOK,
OpOYHOBCKOE JIBUKEHHE, TEOJIOTHIECKOE CTPOCHHE
TJIAHETHI 3eMJIs

3HAKOMSITCS C TIOJIOKEHUSIMU aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, C DIIEMEHTHBIM COCTaBOM
TeOJIOTUYECKMX COCTABHBIX YacTeH TIIAHEThI
OmnpenenstoT conepxkanne Buramuta C B
pa3IMYHBIX COKaX

KauectBenusnie
peaKIy B XUMHH

OnpenenstoT MOHITUS «KaYeCTBEHHAs! peaKIys»,
«aHanmuTHUecKuil 3 hexT»

OmnpenensioT coaep)kaHue Kpaxmana B MPOAYKTax
TUTAHUS

MatemaTuka B xumuu (9 u)

ITousiTe Macchl B
XUMHNHN

2

L4 OHpC}IGJ’IfIIOT IIOHATUSA «OTHOCHUTCJIbHasA aTOMHast

Macca 3JICMEHTa», «MOJICKYJIApHaA Maccay,
«maccoBas J0JI»




e OnpeaensitoT OTHOCUTEITbLHBIE ATOMHBIE MACChI
sneMeHToB o Tabnuie /.M. Menaeneena,
OTHOCUTCIIbHBIC MOJIeKy.]'ISIpHBIe MacCChI BE€IICCTB I10
ux dopmyie, GopMyIry 1o 3HaYCHUSIM MaCCOBBIX
JIOJICH COCTABJISIONINX €0 JICMECHTOB

Cwmecu

e OrnpeaensroT NOHATHS «YUCTOE BELIECTBO,
«CMEChY», «00BEMHAs I0JISI», «PACTBOPY,
«pPacTBOPUTEIIb), «PACTBOPEHHOE BEIIECTBOY,
«IPUMECH», KOCHOBHOE BELIECTBO»

e XapaKTepu3ylOT TOMOI€HHbIE U T€TEPOTrEeHHbIE
cMecHu

e OnpenensitoT 00beM KOMIIOHEHTA [0 €ro 00beMHOIM
JI0JIE U HA00OPOT

e PaccuuThIBalOT Maccy paCTBOPEHHOI'O BELIECTBA 110
Macce pacTBOpa U MacCOBOM J0JI€ pACTBOPEHHOTO
BELIECTBA, MAacCy OCHOBHOI'O BELIECTBA 110 Macce
BEILECTBA, COAECPKALIETO ONPEIEIECHHYI0 MACCOBYIO
JIOJIIO TIPUMECEN

e XapakTepu3ylT HACBILIEHHbIE U HEHACBIILEHHbII
pacTBOpbI

e ['0TOBAT pacTBOP € 3aJAHHOW MAaCCOBOM J0JIEH
pPacTBOPEHHOI'O BELIECTBA

SBnenusi, npoucxoasimue ¢ Bemecrsamu (11 u)

° Onpeﬂen;noT IIOHATHUA (((I)I/IJIBTPOBaHI/Ie»,
«IIPOCCUBAHUCY, OTCTAUBAHUC), KICKAHTALIHI,
«aﬂcop6u1/1$1», CIUCTHILIALUAY, KKPHUCTAJIIIU3alHI»

Pa3znenenue cmecu 5
e 3HAKOMSTCS C OCHOBHBIMH CIIOCOOaMU pa3/ieeHHs
cMecen
o [IpOBOJISAT IKCIEPUMEHTHI 110 PA3JICIICHHIO CMeceit
o OmnpenenstoT MOHATHE «XUMHUUECKAsT PEaAKIIHS»
o 3HAKOMSTCS C YCJIOBUSIMH TCUCHHS U MTPEKPAICHUS
XUMHUYECKUE PEaKIHH 6

XUMUYECKUX PEAKLUN
e OnpenensitoT NpU3HAKU XUMUYECKUX peaKuil

Paccka3bl o xumun (2 4)

Yuennueckas

e O6cyxaaroT paboThI BEIAIOLINXCS PYCCKUX
YUEHBIX-XMMHKOB
e OLEeHUBaIOT BKJIAJ B XUMHUIO TAaKUX YUEHBIX, KaK

3 M.B. Jlomonocos, /I.11. Menaenees, A.M.
KOH(epeHIUs
byrnepos
e ['0TOBAT COOOIIECHHS TIO PA3TUIHBIM XUMUYECKUM
BEIECTBAM
JlabopaTopHbie ONBITHI - 9
Hroro 34 IIpakTnuyeckue padorol — 4

JemoncTpanuu — 25




KanennapHo-TeMaTH4ecKoe INIAaHUPOBAHKE. 7 KJIacC

No Temarnueckuii OJI0K, Komu Jara
n/n | Tema ypoka 4eCTB OKCHEPUMEHT
0 ITo ITo
4acoB wiany | gaxry
I'naBa I. Xumus B nenTpe ecrecrBo3Hanus.(11 u)

1 HNucrpykrax no Th. Xumus 1 HemoHcTpaniun  @usznyeckue u
KaK 4acTh €CTECTBO3HAHUS. XUMHUYECKHE MOJIEIM  aTOMOB,
[Ipenmer Xxumuu. MOJIEKY BEIIECTB u

KPUCTAIINYECKUX PELIETOK.
OObeMHBIE U IIAPOCTEP>KHEBBIE
MOJIETIM BOJBI, YIJIEKUCIOTO U
CEPHUCTOr0 ra3oB, METaHa.

2 | Habmonenne u skcniepument | 1 JleMOHCTpalMOHHBIC
KaK METObl U3yUeHUs sKcrepuMeHThl: Hayunoe
€CTECTBO3HAHHUS U XUMUHU. HaOJII0JIEHUE U €T0 OIMCAHUE.

V3ydeHue cTpoeHus miaMeHu

3 | Ipaktuyeckas padora Nel 1 ObopynoBaHue Jyist IPOBEIEHUS
«3HAKOMCTBO C JIa0OpaTOPHBIM MPAKTUYECKON pabOThI
obopynoBanuem. [IpaBuna
TEXHHUKHU 0€3011aCHOCTHU.»

4 | Ilpaktuueckas pabora Ne2 1 O6opynoBanue it IPOBEICHUS
«Habmronenue 3a ropsuieit MPAKTUIECKON PaOOTEHI.

CBEUOM. YCTPOMCTBO M paboTa
CTIIUPTOBKI

5 MopenupoBaHue. 1

6 | Xumuueckue 3HaKW U 1
(bopMyIbI.

7 | Xumus u pusuka. 1

8 ArperaTHbl€ COCTOSTHUS 1 HemoncTpanus Moaenu
BEIIECTB. KpUCTANIMYECKUX pereTok. Bona

B TPEX arperaTHbIX COCTOSTHUSIX.
Konnekuust KpucTanandaeckux u
aMOp(HBIX BELIECTB U U3JEIUN U3
HuX. OOpas1bl TBEP/AbIX BEILECTB
KPUCTAIJINYECKOTO CTPOEHUSI.

9 | Xumus u reorpadus. 1 Jemoncrpanus Komnexnus
MuHepanoB Kosutekius ropHbix
nopo/ (TpaHuT, pa3IUYHbIe
(bopMBbI KaJIbLIUTa — MEJI,
Mpamop, u3BecTHsIK). Komtekuus
rOpIOYMX UCKOMaeMbIX (HEQTH,
KaMEHHBIN YToJib, CIIaHIIbI, TOPd).

10 | Xumus v ononorus. 1 buonornyeckne Mmoaenu

(MyJs1KM OpraHOB M CUCTEM
OpraHOB PACTEHUM, )KUBOTHBIX U
YeIIOBEKa).




11

KauecTBeHHBIE peakiinu B
XUMHHU.

Hemonctpanus KauectBeHHas
peakius Ha KUCIOPOA.
KauecTBennas peakius Ha
YTJIEKUCIIBIN T'a3.

I'maBa 2. MaTtemaTtuka B Xumud. (9 49)

12 | OrHOocuTenbHAA aTOMHAS U 1
MOJICKYJISIpHAsE Macca.
13 | MaccoBas 10151 3JIEMEHTA B 1
CJIOKHOM BEILIECTBE.
14 | YwucThle BElIeCTBA U CMECH. 1 Kosnekuust pa3IuyHbIX BUIOB
MpaMopa U U3eJINN U3 HETO.
CMech peyHOTO U CaXapHOTo
MecKa 1 UX pas3jelieHue.
Komnexkuust nedtu u
HedTenpoaykToB. Komiekius
OBITOBEIX cMecel. Kommeknus
«MuHepaibl ¥ TOpPHbIE
TIOPOIBIY.
15 | O6bemMHas nois raza B cmecu. | 1 JlmarpamMma cocraBa
aTMoc(epHOro BO3ayXa.
JlnarpamMma cocraBa
IPUPOJTHOTO Ta3a.
16 | MaccoBas 10151 BEILIECTBA B 1
pacTtBope.
17 | IIpakTuueckas padora Ne3 1
«IIpuroToBiieHHE pacTBOpa C
3aJIaHHO# MacCOBOM JOJICH
PacTBOPEHHOTO BEILIECTBAY
18 | MaccoBas nonst mpuMece. 1
19 | Pemenue 3amau u 1
YIPA)KHEHUH 110 TeEMeE
«MartemMaTnKa B XUMHUM))
20 | KonrponbHas pabota Nel 1
«MartemMaTnuKa B XUMHUM))
I'maBa 3. SIBnenus, nmpoucxoasiiue ¢ BemecTamu. (11 )
21 | Paznenenue cmeceit. CriocoOst | 1 JleMOoHCTpalOHHbIE
pa3eNieHus CMECEH. IKCIIEPUMEHTHI: Pa3neneHue
CMECH TOPOIIIKA CePhI U
JKeJIe3HBIX OMUIIOK. Pa3nenenue
CMECH TOPOIIIKA CePhI U MEeCKa.
Pa3nenenne cmecu BOAbBI U
PacCTHTENHHOTO Macya ¢
IOMOIIBIO IEJIUTEILHON
BOPOHKH
22 | dunpTpoBaHUE. 1
23 | AncopOmms. 1
24 | Juctriisius. 1
25 | OOcyxaeHHE Pe3yIbTaTOB 1

npakTUYeckoi paboTsl Ned
«BpIpanmBaHue KpUCTaJIOB
COJIN»




26

[TpakTrueckas padota No5
«OYuCTKa TOBAPEHHOU COJIM»

27

XUMHUECKUE peaKI1H.
VYcnoBus npoTekaHus
XUMHUYECKHX PEeaKLuil.

[TonydyeHue yriekucioro raza
B3aUMOJICICTBHEM MpaMopa ¢
KHCIIOTOW U 0OHAPYKEHHUE €TO C
MOMOIIBIO U3BECTKOBOM BOJIEL.

28

IIpu3Haku XUMHUYECKUX
peaKkuuid.

B3aumopeiicteue xjopuaa
JKeJie3a C HKEJITOU KPOBAHOM
COJIbIO ¥ TUJIPOKCUIOM HATPHSI.
B3aumoaeiicTBre ruipokcuia
xenesa (I1I) ¢ pactBopom codsi-
HOM KHCJIOTBI

29

OO6cyxeHre pe3yabTaToB
npakTHuIecKon padoTel Ne6
«M3ydenue nponecca
KOPPO3HUH Kene3a»
(loMallIHUM OMBIT)

30

O0600611eHre U aKTyanu3anus
3HAHUH 110 Teme «SIBIeHus
MIPOMCXOAIIHE C
BEIIECTBAMM)

31

KontponbHas padota No2
«SIBneHNs MPOUCXOIAIIHE C
BEILIECTBAMM)

I'naBa 4. Pacckassl o xumui (3

32

Pacckasbl 00 yueHbIX

33

Pacckaser 00 aiteMeHTax u
BellecTBax

34

Pacckasbl 0 peaknmsx
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