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IHOACHUTEJIBHAA 3AIIUCKA

Paboyas mporpaMma 1o Kypcy BHEYPOUHOH NESATEIBLHOCTH pa3paboTaHa ¢ y4ETOM TpeOOBaHUI
CIICYIONINX HOPMAaTHBHBIX JOKYMEHTOB!

—

1. ®enepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deneparumy;

2. Ipuxazom MunucrepctBa npocseuienus: Poccuiickoit @enepamuu ot 31.05.2021 r. Ne 287 «O6
YTBEP)KICHUHU (peliepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO OOIIETO
o0Opa3oBaHus);

3. IIpuxaza MunuctepcrBa mpocsemeHust Poccuiickoit @enepamun ot 18.05.2023 Ne 370 «O06
yrBepxacHnn DenepanbHol 00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMs;

4. Canurapubix mnpaBun CII 2.4.3648-20 «CaHuUTapHO-3MUIEMHOIOTHYECKHE TpPeOOBaHUS K
OpraHM3alMsIM BOCIHMTAHUA W OOYYEHMs, OTAbIXa M O30POBJCHHS JIeTed U MOJOIEKHI,
YTBEPKJICHHBIX MOCTAaHOBJIEHHWEM [JIaBHOTO rOCYJapCTBEHHOTO CAHUTApHOTO Bpada Poccuiickoi
dbeneparuu ot 28.09.2020 Ne 28 (manee- CI12.4.3648-20);

5. Canwurapubix npaBwi 1 HopMm CanlluH 1.2.3685-21 «I'urneHnueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHnto 6e30mMacHOCTH U (MWin) O0e3BPEIHOCTH /ISl YesloBeKa (PakTOPOB Cpebl OOUTAHUS»,
YTBEPKJICHHBIX ITOCTAaHOBJICHHEM [ JIaBHOI'O rOCyIapCTBEHHOIO CaHMTapHOro Bpada Poccuiickoit
®enepaunn ot 28.01.2021 Ne 2 (nanee - CanlluH1.2.3685-21);

6. OCHOBHOI 00pa30BaTENHHON MPOTrPaMMBbl OCHOBHOTO 00111eT0 00pa3oBanus ' BOY mkonsr Ne 199

[Tpumopckoro paitona Cankr-IlerepOypra (mpuka3 ot 29.08.2024 1. Ne 93).

MecTo npeamera B yueOHOM IJIaHe

Ha u3zyueHune nponeneBTHYecKoro Kypca XuMu# oTBOAUTCS |1 4 B Henento, Bcero 34 4. B cucreme
€CTECTBEHHOHAYYHOT'0 00pa30BaHMsI XUMUS KaK yUeOHBIM TPEIMET 3aHUMAET BaXHOE MECTO B TIO3HAHUHU
3aKOHOB MPUPOJBI, POPMUPOBAHMH HAYYHON KapTHUHBI MHpA, CO3aHHUHM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOIAMMBIX JJIsI TIOBCETHEBHOW »HW3HM, HABBIKOB 3J0POBOTO M OE€30IMAaCHOTO JUIsl 4YejoBeKa M
OKpYKArOIIel ero cpelibl 00pasa *KU3HHU, a TAKIKE B BOCIIUTAHUN YKOJIOTHYECKON KYIbTYpPHI.

N3ydeHne XuMHUKM B OCHOBHOM IIKOJIE HAMPABJICHO HA JOCTHKEHUE CIETYIOMINX LIEJICH:

* OCBOCHHE Ba)KHEHIIUX 3HAHUNA 00 OCHOBHEIX IOHATHAX U 3aKOHAX XUMHM, XHMHYECKOMH
CHMBOIJIHKE;

* OBJIAQJICHUEC YMCHHUSMU HAOMIOAaTh XWMHYECKHE SBJICHUSA, IPOBOIUTH XHUMHUYCCKUN
3KCHepI/IM€HT, HpOI/IBBOIII/ITB paC‘-IeTI:I Ha OCHOBC XUMHUYCCKUX (bOpMy.H BCIICCTB

* pa3BUTHE TO3HABATEIbHBIX WHTEPECOB M HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B Tpoliecce
MIPOBEICHUS XUMHUECKOTO SKCTIEPUMEHTA, CAMOCTOSITEIHHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBUH C
BO3HHUKAKOIINMHU KU3HCHHBIMHU HOTpGGHOCTHMI/I;

* BOCTIHTAHUE OTHOIICHUS K XUMHUU KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTIOBEYECKON KYIbTYPHI;

* MPUMEHEHHE TMOJYyYECHHBIX 3HAHUN M YMEHUH i 0€30MacHOTrO WCIOJIb30BAaHUS BEIIECTB U
MaTepHayioB B OBITY, CEIHCKOM XO3SMCTBE M HA MPOM3BOACTBE, PEIICHHUS INPAKTUYECKUX 3a/1ad B
HOBCGI{HGBHOﬁ KH3HU, HpCHynpe)KIICHI/IH HBHGHHﬁ, HAHOCIIIINX BpeI[ 3,Z[OpOBI:IO YCJIOBCKA H
OKpY>Karolleu cpene.

3agaun:

1. ®opMupoBaTh 3HAHUE OCHOBHBIX MOHATHI U 3aKOHOB XUMHH;

2. BocruteiBaTh 00IICUETIOBEYECKYIO KYIBTYPY;

3. Yuutp HabM0AaTh, MIPUMEHATH NOJTYYECHHBIC 3HAHUS HA PAKTUKE



IInanupyemMble pe3yJbTaThbl 0CBOCHHS Kypca
«BBegeHHe B XMMHUIO»

IIpeomemmuvie:
Y4eHHK HAyYHTCS TOHUMATh

1. XWMHYECKYI0 CHMBOJIMKY: 3HAKH XHUMHYECKHX O3JEMEHTOB, (OPMYIBI XUMHUYECKUX
BEIIIECTB;

2.  BaXHEWIIME XWMHYECKHE TOHATUS: XUMHUYECKHA DJJIEMEHT, aToM, MOJIEKYIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAs. MaCChI;

3. OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHUS MACCHI BEIIECTB, TOCTOSHCTBA COCTABA;

[Tomy4uT BO3MOXKXHOCTh HAYUUTHCS

4.  Ha3bIBaTh: XUMUYECKHUE DJICMEHTHI, COCIMHCHNUS,

5. OOBSCHATH: (PU3MYECKHIA CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHYECKOTO

3JIEMEHTa, HOMEPOB I'PYIIIBI U MEPHOA, K KOTOPBIM 3JIEMEHT NPUHAJIEKUT B IEPUOTUIECKOI cucteme
. 1. MeHnpneneeBa; 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB 3JIEMEHTOB B IIpEJeIaX MajblX IEPUOJOB U
[JIABHBIX MMOATPYIIIL;

6.  OIpeneNnATh: COCTaB BELIECTB M0 UX (OopMyIiam;

7 COCTaBJIATH: (POPMYIIBI HEOPTaHUYECKUX COCAMHEHUI;

8.  oOpamarbcs ¢ XUMHYECKOU MOCYI0N U TabopaTOpHBIM 000pYI0BaHUEM;

9 BBIYUCIIATh: MACCOBYIO JOJIO XHUMHYECKOTO »JJIEMEHTa MO (opMyse COCIUHEHHUS;

MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; 00BEMHYIO JI0JII0 ra3000pa3HOro BEIIECTBA B CMECH

Hcnonb3oBath MpHOOpEeTEHHBIC 3HAHUA W YMEHUS B TPAKTHYECKON JIEATEIBHOCTH W
MTOBCETHEBHOM JKU3HU JUJISL:

10. 6e3omacHOTO OOpaIeHUs C BEIIECTBAMU U MaTepHaIaMHu;

11. »KOJOrMYecKH rpaMOTHOIO MOBEJICHUS B OKpYKaIOLEel Cpese;

12.  oOueHKH BIUSHHS XUMHUYECKOT0 3arpA3HEHHS OKPYXKAIOIIEeH Cpe/ibl HA OPraHUu3M YeJIOBeKa;

13. KpHUTUYECKOU OIICHKU MH(DOPMAIIUU O BEIIECTBAX, UCMOIB3YEMBIX B OBITY; TPUTOTOBIICHUS
PacTBOPOB 3aJaHHON KOHIICHTPAIIUU

Memanpeomemmuule:

l.  oBnaJeHHWE HABBIKAMU CAMOCTOSTEIBHOTO MPHOOPETEHUS HOBBIX 3HAHUI, OpraHU3alUd
yueOHOM NesTeIbHOCTH, MTOUCKA CPEACTB €€ OCYIIECTBIICHUS;

2.  yMeHHUE TIaHUPOBATh IYTH JOCTIDKEHHUS IeJied Ha OCHOBE CaMOCTOSITEIIBHOTO aHaln3a
YCIIOBUU M CPEICTB WX JIOCTIIKEHUS, BBIICIATH AIbTEPHATUBHBIC CIIOCOOBI JOCTH)KCHHUS IENH U
BBIOMpATh Hanbosee A3 (HEKTUBHBIN CIOCO0, OCYIIECTBIIATH TO3HABATEIBbHYIO PEIICKCHIO B OTHOIIICHUHN
NEHCTBU MO PEUICHUIO YIeOHBIX U TO3HABATEIILHBIX 3a/1a4.

3. yMeHMe TIOHMMaTh MpoOOJEeMy, CTaBUTh BOIPOCHI, BBIABUTATh THUIIOTE3y, JaBaTh
orpesieNieHUe TOHATHSAM, KIacCU(PUIMPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOJAUTH SKCIIEPHUMEHTHI,
apryMEHTUPOBATh COOCTBEHHYIO TIO3UIINIO, (JOPMYTUPOBATEH BHIBOJIBI U 3aKIIFOUCHUS;

4.  yMeHHE COOTHOCHUTb CBOM JACHCTBUS C IJIAHHUPYEMBIMU DPE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH IeATEIHLHOCTH B IPOIIECCE TOCTHXKEHUS Pe3yabTaTa, ONMPEeNSTh CIIOCOOBI ACHCTBHIA B
paMKax MpeaaoKeHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHUPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
U3MEHSIOLIEHCS CUTYyaluen;

5. dopmupoBaHuE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCTIOJIb30BaHUSI HHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HMHPOPMAIIMOHHBIX TEXHOJOTUN (KOMIBIOTEPOB U IPOTPAMMHOTO 00ECTICUCHHS)
KaK WHCTPYMEHTAILHO OCHOBBI Pa3BUTHS KOMMYHHKATHUBHBIX W TO3HABATEIbHBIX YHHBEPCATHHBIX
y4eOHBIX ICUCTBHIA;

6.  yMeHHE CO3[aBaTh, IPUMEHSATh M MPEOOPA30BHIBATH 3HAKU U CHMBOJIBI, MOJCIH M CXEMBI



JUIs pelIeHns1 y4eOHBIX U O3HABATENbHBIX 33/1a4;

7.  yMeHHe WH3BJIEKaTh HH(POPMALMIO M3 PA3IMYHBIX HCTOUYHUKOB (BKJIIOYAs CpEACTBA
MaccoBOW MH(oOpMaIu, KOMIAKT-IUCKKA Y4eOHOTO Ha3zHaueHus, pecypcbl VHTepHeTa), cBOOOIHO
II0JIb30BAThCSl CHPABOYHOM JIMTEPATYpOil, B TOM 4YMCJIE€ M Ha 3JEKTPOHHBIX HOCUTEINSAX, COOIIOAATh
HOPMBI HH(POPMAITMOHHON N30MPATETLHOCTH, STUKH;

8.  yMeHHME Ha IMpPAKTHKE I0Jb30BaTbCsl OCHOBHBIMHU JIOTMUECKHMMH IpPHEMaMH, METOAAMHU
HaOJI0ICHNUS, MOJICTIMPOBAHUS, OOBSICHEHHS, PELIeHUs Po0IeM, TPOTHO3UPOBAHUS U IP.;

9.  yMeHHue OpraHM30BBIBaTh CBOIO H3Hb B COOTBETCTBUU C MPEICTABICHUSMHU O 3A0POBOM
oOpase *KM3HHM, MpaBax M O0A3aHHOCTAX I'PAXTaHWHA, LIEHHOCTSAX OBITHUA, KYJIbTYPhl U COLMAJIBLHOIO
B3aUMOICHUCTBUS;

10. yMeHue BBIIOIHSATH TO3HABATENIbHBIE U MPAKTUYECKUE 3a/1aHUs, B TOM YHCJIE IPOEKTHBIE;

11. yMeHHEe CaMOCTOATENbHO U apryMEHTHPOBAHHO OLCHMBATh CBOW JEHCTBHUSA U JIEHCTBUSA
OJTHOKJIACCHUKOB, COJEP)KaTeIbHO OOOCHOBBIBAas MPAaBWIBHOCTh WM OIIMOOYHOCTH pe3yibTaTa MU
croco0a JeicTBUA, aJE€KBAaTHO OLEHMBATh OOBEKTUBHYIO TPYAHOCTb Kak Mepy (aKkTHUECKOro WX
IPENoIaraeMoro pacxoia pecypcoB Ha PElICHUE 33aJauu, a TAK)Ke CBOM BO3MOKHOCTH B JIOCTHKCHUU
LIEJIN OIIPEJICIIEHHOM CIIOKHOCTH;

12. ymenue paboTaTh B rpyIie —3()(peKTUBHO COTPpYyAHUYATh U B3aMMO/ICHCTBOBATH HA OCHOBE
KOOPJAMHAIMK Pa3IMYHBIX MO3ULUI NpU BBHIPAOOTKE OOILIETro pelIeHUs] B COBMECTHOM JEATEIbHOCTH;
CJIylIaTh MapTHEpa, GOPMYIMPOBATE U apTYMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAUBATh CBOIO
NO3MILIMI0O M KOOPAWHUPOBATH €€ C IMO3UIMH NapTHEPOB, B TOM YHCJIE B CUTYalUH CTOJIKHOBEHHS
UHTEPECOB; NMPOJYKTUBHO pa3peliaTh KOHQIMKTBI HA OCHOBE y4eTa MHTEPECOB U IMO3UIMH BCEX €ro
YYaCTHHUKOB, TIOMCKA M OLIEHKH JbTEPHATHUBHBIX CIIOCOOOB pa3penieHns: KOH(INKTOB.

Jluunocmmuule:

1. BoCIHUTaHHE POCCUHCKOW TpaKAAHCKOM WACHTHYHOCTH: MATPUOTU3MA, JIOOBH U
yBaKeHUIO0 K OTeUeCTBy, YyBCTBA FOPJIOCTH 32 CBOIO POIMHY, 32 pOCCUHCKYIO XUMUYECKYIO HAYKY;

2. (dopMupoBaHHE IETOCTHOI'O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHON NPAKTUKH, a TAKXKE COLUATBHOMY, KYJIbTYPHOMY, S3bIKOBOMY U
JyXOBHOMY MHOT'000pa3Huio COBPEMEHHOT'O MHUPA;

3.  ¢opmHupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpa30BaHUI0O HAa OCHOBE MOTHBAIIMM K OOYYCHHIO M IO3HAHHWIO, BHIOOPY
npodmIbHOro 00pa30BaHUS HAa OCHOBE MH(POPMALMHU O CYIIECTBYIOUIUX HpOQeccusix U JIMYHBIX
npo¢eCCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO MHIMBUAYaJIbHOW 00pa30BaTeNbHON
TPACKTOPHUH C YUETOM YCTOMUYUBBIX MTO3HABATEIIbHBIX HHTEPECOB;

4.  QopMupoBaHNEe KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 0Opa30BaTEIbHOM, OOIIECTBEHHO
NOJIe3HOHU, Y4eOHO-HCCIeI0BATENbCKON, TBOPYECKON M IPYTUX BUIAX JACATEIbHOCTH;

5. ¢opmHupoBaHKE TOHUMAHUS IICHHOCTHU 3/J0POBOT0 M 6€30MacCHOT0 00pa3a )KU3HHU; YCBOCHUE
NpaBWI WHAWBUIYATBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEICHHS B UPE3BBIYAWHBIX CHUTYAIUX,
YTPOKAIOIIUX KU3HU U 30POBBIO JIIOJICH;

6.  ¢dopMHpOBaHHE TIO3HABATEILHOW M WH(POPMAIMOHHOHN KYJIBTYpBI, B TOM YHCJIE Pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboThI C y4eOHBIMU TTOCOOUSIMH, KHUT'aMH, JOCTYITHBIMU HHCTPYMEHTAMU
U TEXHUYECKHUMH CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

7. ¢dopMHpOBaHHE OCHOB YKOJIOTUIECKOTO CO3HAHMS HA OCHOBE NMPU3HAHUS IICHHOCTH )KU3HU
BO BCeX €€ MPOSBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKpY’Karoen
cperne;

8.  pa3BUTHE TOTOBHOCTHM K DPELICHUIO TBOPYECKHX 3a/ad, YMEHHUS HAXOIUTh aJIcKBaTHBIC



crocoObl MOBEACHUS M B3aUMOJICHCTBHSI C TapTHEpaMH BO BpeMsl yueOHOM 1 BHEYUEOHOM! e TEIbHOCTH,
CIIOCOOHOCTH OIEHUBATH MPOOJIEMHBIE CUTYAIIMH U ONIEPATUBHO MPUHUMATh OTBETCTBEHHBIC PEIIICHHS B
Pa3IUYHBIX MPOMYKTUBHBIX BHUIAX NEATEIHHOCTH (y4eOHash MOMCKOBO-MCCIENOBATEIbCKAS, KITyOHas,
MPOEKTHasA, KPYKKOBasi U T. II. )

Conepxanue

(1 g B HEpemto0; Bcero 34 u.)

Tema 1. Xumus B nieHTpe ecrectBo3nanus (11 u)

XuMHUs Kak 4acTh ecrecTBo3HaHus. [Ipeamer xumuu. EcTeCcTBO3HAHME — KOMIUIEKC HAyK O
npupone. Hayku o mnpupoxme: ¢usmka, xumus, Ouonorus u reorpadus. [lomoxurensHoe u
OTpHULIATENILHOE BO3/ICHCTBHE YEJIOBEKA HA IPUPOTY.

[Ipenmer xumuu. Tena u BemecTBa. CBOMCTBA BEIIECTB KAaK UX HWHJMBHUAYyalIbHbIE MPU3HAKU.
CBoiicTBa BEHIECTB KAK OCHOBA X MPUMEHEHHS.

Metonsl u3ydeHUs ecTecTBO3HaHUWs. HaOmroneHne Kak OCHOBHOW METOJ  TIO3HAHHS
OKpY)KAloIllero MHpa. YCIOBUS TMpoBedeHUs HabOmoaeHus. [umoresa Kak MpeArnoaokKeHHe,
OOBSICHAIONIEE WM TPEACKa3bIBAIONIee IMPOTEKAaHUWE HAOII0JAaeMOro SBICHHA. OKCIEPUMEHT.
JlaGopatopus. DkcrepuMeHT jabopaTopHblii u goMamHui. CrnocoObsl (pUKCHpPOBaHUS PE3yNbTaTOB
skcnepuMeHnTa. CTpOeHHE IIIaMEHU CBEYH, CyXOr0 TOPKOYEro, CHUPTOBKHU.

MonenupoBanue. Mojienu kak abCTpaKkTHBIE KOITMH U3y4aeMbIX 00BEKTOB U ITPoIieccoB. Moenu
B ¢usuke. DnexkrpodopHas MaliMHa Kak aOCTpakTHas MOJIeIb MOJHUU. Mojenu B OHOJIOTHH.
buonornueckue mynsixku. Mozienu B XuMUU: MaTepuagbHble (MOJEIM aTOMOB, MOJIEKYJI, KPUCTAJUIOB,
anmnaparoB ¥ YCTAHOBOK) U 3HAKOBBIC (XMMHUYECKHE CUMBOIIBI, XUMUYECKHE (DOPMYITBI M YPaBHEHHS ).

XUMHUYECKass CHUMBOJMKA. XUMHUYECKHE CHUMBOJbL. VX HanucaHue, NPOU3HOUIEHUE W
uHpOpMaIMs, KOTOPYIO OHU HecyT. Xumuueckue ¢GopMmynbl. VX HamucaHue, MPOU3HOIICHHE H
nHdopMaIs, KOTOpyro oHU HecyT. MHIeKCh 1 Ko (pPHUITMeHTHI.

Xumus 1 pusnka. YHUBEpCATbHBIN XapaKTep MOJIOKEHUH MOJIEKYISIPHO-KUHETHUECKOH TeOprH.
ITonsiTus

«aToM», «MOJIeKyla», «uoH». Kpucramimueckoe cocrosHue BeniectBa. Kpucramnmdeckne
peeTky TBepAbIX BemecTB. Juddysusa. bpoyHoBckoe ABMKEHHE.

ArperaTHoe COCTOSIHME BelecTBa. [ a3oo0OpasHble, >KUAKAE W TBEpAblE BELIECTBA.
Kpucrannmuueckue u amopdubie TBepbie BeecTBa. Ou3nuecKue U XUMUYECKUE SIBIICHUS.

Xumus u reorpadus. ['eonmornyeckoe CTpoeHUE TIAHETHI 3eMIISL: PO, MAHTHSL, TUTOChEpa.

DJIEMEHTHBI COCTaB T'EOJIOTMUYECKMX COCTABHBIX 4YacTed IuiaHeThl. MuUHepaiabl U TOpPHbIE
nopobl. Marmaruueckue U ocafoyHble (OpraHudeckue U HeopraHuuecKkue, B TOM YHCIe U TOpIoYHe)
MOPOJIBL.

Xumus u Ouoniorus. XUMHUYECKHUH COCTaB J>KMBOM KIIETKW: HEOpraHudeckue (Boja W
MUHEpaJIbHBIC COJNM) U OpraHuyeckue (OCJIKH, >KMPBI, YTJIEBOJbI, BUTAMUHBI) BemecTBa. [IpocTeie u
CJIOKHBIE BEUIECTBA, UX POJIb B )KM3HEEATEIbHOCTH OpraHu3MoB. buosioruueckast poiib BOJbI B dKUBOU
kietke. dorocuntes. Ponp xmopodumia B nmporecce dhoTocuHTe3a. brogornyeckoe 3HaU€HNUE KUPOB,
0enKkoB, 3PUPHBIX MaCel, YIIIEeBOJOB U BUTAMUHOB IS )KU3HEACITEILHOCTH OPTaHU3MOB.

KauectBennsie peakiuu B XxuMmMuu. [loHATHE O KAaYECTBEHHBIX pPEAKIHUAX KaK O pEaKIUsX,
BOCIPUHHUMAEMBIX OPTraHOJEHNTHUYECKHU: C IOMOILBIO 3PEHHUS, CITyXa, OOOHSIHMS. AHATTUTUUECKHUM 3PPEKT.
OmpegensieMoe BELIECTBO M PEaKTUB Ha HEro. BoO3MOXHOCTh U3MEHEHUST HX POJM  Ha
POTUBOMNOJIOKHYIO.

Hemonctpauuu. 1. Komnekiust pa3HbIX T€I U3 OJTHOTO BEIIECTBA WJIM Marepuaia (Hampumep,



nabopaTopHas mocyna u3 crekia). 2. Komtekmus pa3nuaHbiX Ten uiu Gotorpaduil Ten U3 aTrOMAHUAS
JUIS WIUTIOCTPALIMU WU «CBOWCTBA — MPUMEHEHHe». 3- YdueOHoe 000pyaoBaHKe, HCIIONb3yeMOoe TIpU
u3ydyeHun (usuku, Ouonoruu, reorpadpuu U XuMuu. 4. DnekTpodopHas MalmdHa B JeHCTBHH. 5.
['eorpaduueckue mozxenu (riodyc, kapra). 6. buongornyeckue mMomenu (MyJsKH OpPraHOB U CHUCTEM
OpraHOB PacTE€HUM, )KUBOTHBIX U 4YejoBeKa).7. PU3NUECKne U XUMUYECKUE MOJEIN aTOMOB, MOJIEKYII
BEIIECTB U UX KPUCTAUIMUECKUX pelieTok. §. OObeMHBIE U IapOCTEPKHEBBIE MOJIETIN MOJIEKYI BOJIBI,
YIJIEKUCIOr0 M CEPHUCTOTO ra3oB, MeTaHa. 9- PacmpocTpaHeHue 3amaxa OAEKOJIOHA, IYyXOB WU
ne3onopanTta kak mporece quddysuu. 10. OOpasibl TBEpABIX BEIIECTB KPUCTALINYECKOTO CTPOSHHUS.
11. Monenu kpuctaiuinueckux pemerok. 12. Tpu arperatHeix cocrosiHus Boabl. 13. IlepenuBanue
YIIJIEKHUCIIOTO ra3a B CTaKaH, ypaBHOBELICHHBIH Ha BecaX. 14. Koyutekuus KpucTayuimdeckux U aMopQHbIX
BEIIECTB U u3aenuii u3 Hux. 15. Komnekius muHepanoB (1a3yput, KOPyH/, XadbKOMUPUT, (IIOOPHT,
ranut). 16. Koyutekuus TOpHBIX MOpoAa (TpaHUT, pa3nuyHble (HOPMBI KajblUTa - MeEJ, Mpamop,
u3BecTHAK). 17. Komnekiusi roproynx HcKomnaeMbix (He(dTh, KAMEHHBIN Yroib, CiaHibl, Topd). 18.
CnupToBast SKCTpakuus XJIOpohuiia U3 3eJCHbIX JTUCTHEB.

19. IlpokanuBaHue CyXOH 3€J€HM PACTeHUH B My(QeIbHOW NeYd I KOJIMYECTBEHHOTO
ompeAesieHuss MHUHEpaidbHbIX BemecTB B Hux. 20. KadecTBeHHass peakius Ha kucimopon. 21.
KauecTBenHnas peakuus Ha yriekuciblil ras. 22. KauecTBeHHas peakius Ha U3BECTKOBYIO BOJY.

JlaGopatopHbie onbITH. 1. Onmcanue CBOMCTB KHCIOPOJA, YKCYCHOW KHCIIOTHI, aJIIOMUHUS. 2.
CrtpoeHue iaMeHn CBeur (CIMPTOBKH, CyXoro ropiouero). 3. Habmonenne 6pOyHOBCKOTO JABUKEHUS
YaCTUUYEK YEpPHOM TyHIM IOJA MHUKpOcKonoM. 4. M3ydyeHue rpaHuTa C IOMOILBIO YBEIUYUTEIHLHOTO
crekna. 5. OOHapyXeHHE >KHpa B CEeMEHaX TOJICOJIHEUYHHKA M Tpeukoro opexa. 6. OOHapyxeHuUe
3pHUpPHBIX Macel B amelbCHHOBOW Kopke. 7. OOHapykxeHHe Kpaxmaia U Oeika (KICHKOBUHBI) B
niieHn4yHo Myke. 8. OOHapyKeHHE YIJIEKHCIOro ra3a B BBLIBIXa€MOM BO3JyXe C IOMOIIBIO
N3BECTKOBOH BOJIBI.

Jomammauii sxcnepuMenT. 1. 3rotoBnenue mojaeneir Moyiekyn u3 miactunuHa. 2. Juddysus
MOHOB TIepMaHranara kayms B Boje.3. M3ydenne ckopoctu auddysun aspososneit. 4. luddys3us caxapa
B Bozie. 5. OmBITHI ¢ MyCTOW 3aKpPBITOM IMIACTUKOBOW OyThUIKOH. 6. KonmmuecTBeHHOE ompezeseHHe
CoNlep’KaHusi BOJBI B CBEXeW 3eyeHd. 7. B3ammopeilcTBue acKopOWHOBOWM KHCIOTHI C HOmOM. 8.
N3yueHnue coctaBa MOJIMBUTAMHHOB U3 JIOMAIIHEH anteuku. 9- OOHapyKeHHe KpaxMaia B MPOJAYKTax
MUTAHUS.

[IpakTtuueckass pabora 1. 3HakoMCTBO ¢ JabopaTopHbIM oOopyaoBanueM. [IpaBuia
0e30MMacHOCTH MPH paboTe B XUMUYECKOM KabuHeTe (JTabopaTtopun).

[IpaxTuueckast pabora 2. HaGmronenue 3a ropsieit cBedoil. YcrpoiicTBo cniupToBKU. [IpaBuia
paboTHI ¢ HArpeBaTEIbHBIMU TPUOOPAMHU.

Tema 2.

MaremaTrnueckue pacdeTsl B XuMud (9 4)

OTHOCHUTENBHBIE aTOMHAs U MOJEKyJspHas Macchl. [IoHsATHE 00 OTHOCUTEIBHBIX ATOMHOU H
MOJIEKYJISIPHOM MaccaX Ha OCHOBE BOJOPOIHOM eauHuIbl. OnpeneneHue OTHOCHUTENbHOW aTOMHOM
Macchl XMMUYECKHX 3JIEMEHTOB IO Tnepuoauueckoi tabnuue. Haxoxaenue mo ¢opmyse BeriecTBa
OTHOCHUTEJIBHOM MOJIEKYJIIPHOM Macchl KaK CyMMBI OTHOCUTEJIBHBIX aTOMHBIX MAaccC COCTaBIISIOLIUX
BELIECTBO XUMHUECKUX HJIEMEHTOB.

MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B CI0XKHOM BelecTBe. [loHaTne 0 MaccoBoil nose -(w)
XMMHUYECKOTO 3J€MEHTa B CIIO)KHOM BEILECTBE M €€ pacueT mo ¢opmyie BemecTBa. HaxoxaeHue
dbopMyIbl BellecTBa MO 3HAYEHUSIM MACCOBBIX JI0JIeH OOpa3yIoUIMX €ro 3JeMEHTOB (UIsl 2-4aCOBOTO
U3YYEHHUs Kypca).

Yucteie BemiecTBa B cMecd. [loHsTHE O umcTOM BemecTBe W cMecu. Cmecu razooOpasHbie
(BO31yX, MPHUPOIHBIA Ta3), KuAKHE (HEPTb) U TBepAble (TOPHBIC IMOPOJBI, KyJIUHApHBIE CMECH,



CUHTETHYECKHE MOIoIIHe cpelcTBa). CMecH TOMOT€HHBIE U TE€TePOTreHHBIE.

OObeMHas 071 KOMIIOHEHTa ra3oBoil cMecu. [loHsiTHe 00 00beMHOU fonie () KOMIIOHEHTa
ra3oBoii cMecu. CocTtaB BO3ayXa M NMPUPOIHOTO Ta3a. Pacuer oObemMa KOMIIOHEHTa T'a30BOM cMecH MO
ero 00beMHOH J10J1e, 1 HAa00OPOT.

MaccoBas nons BemectBa B pactsope. [loHsiTue o MaccoBoii ojie (W) BELIECTBA B PACTBOPE.
PactBopuTens u pacTBOpeHHOE BeniecTBo. Pacuer Macchl paCTBOPEHHOIO BEILIECTBA 10 MACCE PacTBOPA
Y MacCOBOH1 J10JI€ paCTBOPEHHOI'O BELIECTBA U APYTHE PacueThl C UCIIOJIb30BAHUEM 3THUX MOHATHUH.

MaccoBas ponst npumeceil. [lonsitue o yuctom BemlecTBe M npuMecu. MaccoBast 1o (W)
npuMecu B o0Opasie ucxoaHoro BemectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BeIleCTBa
II0 Macce BELIECTBA, COAECPIKAIIETO ONPENEICHHYI0 MACCOBYIO JOJII0 IPUMECEH, U APYTrUe pacueTsl ¢
WCITOJIb30BAHUEM ITUX MOHSITHI.

JlemoHcTpauuu. 1. MuHepansl KynpuT U TEHOPUT.

2. Okeup pryru(Il).

3. Konneknuu pa3nmuyHbIX BUIOB MpamMopa U U3eaui (WM WUTFOCTpAIUi U31eI1i) U3 HETO.

4. CMech peYHOr0 M CaxapHOTo MECKa U UX pa3feiiCeHUE.

5. Konnexnust «Hed1h 11 HEPTETPOTYKTHI.

6. Komnekuust OBITOBBIX cMeceil (KyJIMHapHblE CMECH, CHUHTETHYECKHE MOIOIIHME CpPEICTBa,
HIaMITyHH, HAIUTKYU U Ap.).

7. qnarpamMMa 00bEMHOTO COCTaBa BO3/yXa,

8. lmarpamMma 00beMHOT0 COCTaBa MPUPOIHOTO Tra3a.

9- IlpuroromieHue pacTBOpa C 3aJaHHBIMU MacCOM M MacCOBOM JOJ€d PacTBOPEHHOTO
BELIECTBA.

10. O6pa3ipl BEMIECTB M MAaTEPUATIOB, COJIEPKAIINX OMPEACICHHYIO JOJIIO0 MPUMECEH.

JloMalHuil S5KCTIEpUMEHT.

1. 3yueHue coctaBa OBITOBBIX KYJIMHAPHBIX M XO3SHCTBEHHBIX CMECEH MO AITUKETKAM.

2. IlpuroroBiieHHE pacTBOpa COJM, PACYET MACCOBOM JOJM PACTBOPEHHOIO BEIIECTBA M OMBITHI C
IIOJyYEHHBIM PaCTBOPOM.

3- U3ydenme cocraBa HEKOTOPHIX OBITOBBIX U (papMalleBTUUECKUX MPENapaToB, COAEPIKAIINX
ONPENIETECHHYIO OO PUMECEH, ITO UX ITUKETKAM.

[Ipaxruueckas pabota 3. [IpuroroBneHue pacTBopa ¢ 3alaHHONH MAaCCOBOM J10JI€ii paCTBOPEHHOTO
BEILIECTBA.

Tema 3

SBnenus, npoucxoasuue ¢ Bemecrsamu (11 1)

Paznenenue cmeceid. Ilonsitue o pasgeneHun cMmeced M O4YUCTKE BenlecTB. Hekoropeie
NPOCTEUIINE CIIOCOOBI pa3/IeIeHus] CMeceid: MPOCeUBaHME, Pa3/IeJICHUE CMeCeld MarHUTOM, OTCTauBaHHE,
JeKaHTaIus, IEHTPUPYTrUpOBaHUE, pa3IelIeHHe C TTOMOIIbIO IETUTEIFHON BOPOHKH.

OunbTpoBanue. PunbTpoBaHUEe B 1a00paTopuu, ObITY U Ha PoU3BOACTBE. PUIIBTpAT.

Ancop6must. [Tousarue 06 agcop6uuu u ancopdenTax. AKTUBUPOBAHHBINA Yrojlb KaK BayKHEHIIUIA
aZIcOpOEeHT, ero UCMOIb30BaHKe B ObITY, Ha MPOM3BOACTBE U B BOCHHOM Jiejie. Y CTPOMCTBO MPOTUBOrasa.

Juctunnsiius, KpucTaulM3alus W BbllIapuBaHue. JUCTUIIISAIUS KakK MPOLIECC BBIAEICHUS
BelIeCcTBa U3 KUAKOM cmecH. JucTmimupoBanHas Boja 1 obnactu ee npuMeHeHus. [leperonka nedtu.
Hedrenponykrsl. @pakiuoHHas MEeperoHKa XUAKOro Bo3ayxa. Kpucrammusanus U BbIIapUBaHHUE B
nabopaTtopuu (KpUCTAIUTU3AaTOPHI U ap(OopoBBIE YAIIKH [T BBINAPUBAHUS) U IPUPOJIE.

Xumnueckue peakuuu. [IoHATHE 0 XMMHYECKON peakuny Kak MpoLecce MPEeBpalICHUsT OJHUX
BELIECTB B JIpyrue. Y CI0BUS TEUEHUSI U IPEKPAILEHUS XUMUYECKUX PEAKIUH.

[Ipy3Hakm XMMHYECKUX peakuuil. I3MeHeHue 1BeTa, BhIMaJCHUE 0CaliKa, pACTBOPEHHUE OCaJIKa,
BbIJIEJICHHE ra3a.



Hemonctpanmu. 1. IlpocenBanne cmecu Mykd W caxapHoro mnecka. 2. Paznenenue cmecu
IIOPOILIKOB CEPBI U XkKeie3a. 3. Paznenenne cMecu NOPOILIKOB cepbl U necka. 4. Pa3znenenue cmecu BObl
U PACTUTEIBHOTO Macia C TIOMONIbIO JeNuTedbHOW BOpoHkH. 5. IlentpudyrupoBanue. 6.
OunpTpoBanue. 7. PecrnmparopHple Macku W MapiieBble TMOBS3KH. 8. AICOpOIMOHHBIE CBOMCTBA
aKTUBUPOBAHHOTO yris. 9. Cunukarens U ero nNpuMeHeHHe B ObITYy M JeTKoil mpombinuieHHocTH. 10.
[IpotuBoras u ero ycrpoicto. 11. [lomydenne TucTUITMPOBAHHON BOJBI C TTIOMOIIBIO TA0OpaTOPHOU
YCTAHOBKH JUIs IeperoHku kuakocteit. 12, Komnekuus «Hedts u HegTenponaykTe». 13. Pa3znenenue
CMecH NMepMaHraHara 1 JuxpomMaTa Kajiaus cnocoOoM Kpucramuzanuu. 14. BzaumoaeiicTBre mopoIkos
JKene3a U cepbl npu HarpeBaHuu. 15. IlomyyeHue yriaekuciaoro rasa B3aWMOJIEMCTBUEM MpamMopa C
KUCJIOTOH W OOHapy)XeHHE €ro ¢ MOMOIIBI0 M3BECTKOBOW BOJbl. 16. KatamuTuueckoe paszioxeHue
MepoKCHaa BoJopoaa (Kataiu3aTop — JHUOKCHI Mapranina). 17. depMeHTAaTHBHOE pa3JIOKEHHE
MEepOKCUIa BOAOPOJAa C MOMOUIbI0 KaTan a3bl. 18. KHUCIOTHBIM OrHETYHIMTENb, €r0 YCTPOHMCTBO W
npuHIUN aeiictBus. 19. Peakius HeldTpanu3auuu OKpameHHOro GpeHon(TarenHoM pacTBopa IeI0un
kucioToi. 20. BzaumoeiicTBue pacTBOPOB IMEpPMaHTaHaTa U TUXPOMAaTa Kajausi C paCTBOPOM Cyib(huTa
Hatpus. 21. [Monyuenue ocagka ruapokcuaa menu (I1) unu runpokcuna xenesza(lll) peakmueit oOmena.
22. PacTBOpeHHME TIOJYYEHHBIX OCaJKOB THAPOKCHUIOB MeTauioB B kuciore. 23. Ilomydenue
YIIIEKUCIIOro ra3a B3auMOAEHCTBUEM pacTBOpa KapOOHATa HATpUs C KUCIIOTOM.

JlaGopatopusbie onbITH. 1. V3roroBnenue puiabrpa u3 GpuiabTpoBaabHON OymMard nwin OyMakHOM
candetku. 2. VzydeHne ycTpoiCcTBa 3a)KUTAIKH U €€ TUTAMEHH.

Homamnuii skcriepument. 1. Pazgenenne cmecu cyxoro MoJIOKa M pPEUYHOro Iecka. 2.
N3roroBieHne MapiieBOi NOBSA3KU KaK CPECTBA MHIUBUAYAIbHOM 3a1UTHI B IEPUO ST AEMUM IPHUIIIIA.
3. OrcramBaHue B3BECH MOPOINKA JUIsl YHCTKH TMOCYAbl B BOAEe M ee nekaHTamus. 4. AncopOuus
AKTUBUPOBAHHBIM YIJIEM KpAaCSIIMX BEIIECTB IMENCH-KOJIBL. 5. AICOpOIuUs KyKypy3HBIMH MaJOYKaAMU
[apoB Maxydux BemlecTB. 6. M3ydyeHne cocraBa M MPUMEHEHUS CHUHTETHUYECKHX MOIOIIUX CPEICTB,
coJlepKalluX AH3UMBL. 7. Pa3znokeHue cMecu MUTHhEBOM COJBI U CaxapHOM MyApbl IPU HarpeBaHuu. 8.
PactBopenue B Boje Tabnetku acnupuHa YIICA. 9. [IpuroroBienre n3BECTKOBOM BOJIBI M OTIBITHI C HEH.
10. B3anmopelicTBie pacTBOpa epMaHraHaTa Kajius ¢ aCKOpOMHOBOI KHCIIOTOM.

[IpakTuueckas pabota 4 (HoMalIHUIA SKCIIEpUMEHT). BrIpanuBanue KpUCTauIoB COJIH.

[TpakTruueckas padota 5. OUMCTKA MOBAPEHHOM COJIH.

[IpakTuueckas pabota 6 (momanrHuii skcriepuMenT). Kopposus meranios.

Tema 4.

Pacckasbl mo xumuu (44)

VYuenunueckast KoH(pepeHus «Boiaaromuecs pycckue yueHble-XUMHUKI. JKU3Hb U eI TeIbHOCTD
M. B. Jlomonocoga, /. 1. MenneneeBa, A. M. bytieposa.

Konkypc coobmiennit yuamuxcs «Moe imodumoe BeiectBo». OTKphITHE, TOTY4YeHUE U 3HAaUCHUE
BbIOpaHHBIX yJalllUMUCS BEUIECTB.

Konkypc yuennyeckux mpoektoB. VcciegoBanus B 001aCTH XUMUYECKUX peakiuii: POTOCUHTES,
TOpPEHHE M MEAJICHHOE OKHCIIEHHE, KOPPO3Usl METANIOB U CIIOCOOBI 3aIUTHl OT HEe, IPYrue peakiui,
BbIOpaHHbBIE yYAIIIUMHUCS.



TemaTnyeckoe MIIAaHNPOBaHUE

Tema KoanuyecTBo 4acoB

XuMus B HOCHTPC €CTCCTBO3HAHUSA

Maremaruka B XuMuu

SIBiIeHUs, TPOUCXOIAIINE C BELIECTBA

Pacckaspl o xumun

KanennapHo-TemaTnyeckoe NJiaHHPOBaHUe

Ne Tema ypoka KoauuecTBo
n/n 4acoB
I'naBa I. XuMus B leHTpe eCTECTBO3HAHUS
1 XuMuA KaK 4acThb ecTecTBO3HaHus. [Ipeamer xumun. 1
2 HaGmrogenne # OSKCIEPUMEHT KaK METOIbl H3YYCHHS 1
€CTECTBO3HAHUS M XUMHH.
3 [Ipaktruueckas padora Nel«3HaKOMCTBO C J1abOPaTOPHBIM 1
obopynoBanueM. [IpaBuia TEXHUKH OE30MACHOCTH
4 [Ipaktuueckass pabora Ne2 «HaOmromenue 3a ropsuiei 1
CBEUOM. YCTPONCTBO U paboTa CIIUPTOBKI
5 MopnenupoBaHue. 1
6 XUMHUYECKUE 3HAKU U (POPMYIIBI. 1
7 XuMmus 1 pu3ukKa. 1
8 ArperaTHbl€ COCTOSIHUS BELIECTB. 1
9 Xumus u reorpadusi. 1
10 XuMus 1 OUOJIOTHS. 1
11 KauecTBeHHBIE peakIiK B XUMUHU. 1
I'napa II. MaremaTuka B xuMuu (9 4.)
12 OTtHocuTeIbHAS aTOMHAs U MOJIEKYJIIpHAs Macca. 1
13 MaccoBas 10715 2JIEMEHTA B CJIIO)KHOM BEIIECTBE. 1
14 HucTele BEIECTBA U CMECH. 1
15 OObeMHas o7s ra3a B CMECH. 1
16 MaccoBas 10715 BEILLIECTBA B paCTBOpPE. 1
17 [TpakTnueckast pabora Ne3 «IIpurotoBneHue pactBopa C 1
3aIaHHOM MacCOBOM J10JI€M paCTBOPEHHOI'O BELIECTBAY»
18 MaccoBas 10151 npuMecei. 1
19 Pewenne 3amay v ynpaxkHeHuil mo teMe «MareMaruka B 1
XUMHUI
20 Pewenne 3amay v ynpaxkHeHuil mo teMe «MareMaruka B 1
XUMUI




I'nasa II1. SIBsenusi, npoucxoasimue ¢ Bemecrsamu (11 1)

21 Paznenenue cmeceit. CriocoObl pa3ieneHus cMeceil.

22 OunbTPOBAHUE. 1

23 AncopOmmst. 1

24 JucTunmismus. 1

25 OOcyxaeHrne pe3yJbTaTOB MPAKTUYECKOW paboTel  Ned
«BpIpamuBanue KpUCTAIIIOB COIH

26 [Tpaktrueckas padota No5 «OuncTka MOBapeHHON COIN»

27 XUMHUYECKUE PEaKUUH. Y CIOBUS MPOTEKAHUS XUMHYECKUX 1
peaKuuii.

28 [Ipu3HaKyu XUMUYECKUX PEAKLIAM. 1

29 OOcyxJeHne pe3yJbTaTOB MPaKTHUYECKOW paboTel  Ne6
«M3ydenHue nporecca KOPpO3UH Kele3ay (TOMAITHUHN OIIBIT)

30 O06oO0mmenre U akTyaau3anusl 3HAaHUA 10 Teme «SIBiaeHus 1
MIPOUCXOJISIINE C BEIIECTBAMIU

31 O06o0mmenre U akTyaau3alusl 3HaHUU 10 Teme «SIBiaeHus 1
MPOUCXOISIINE C BEIIECTBAMU»

I'nasa IV. Paccka3sbl no xumuu (4 )

32 VYyennueckass KoH(pepeHius «Bpimarommecss  pycckue 1
YUEHBIC-XUMUKN»

33 Konkypc  coobuienmii yuamuxcst  «Moe  mo0umoe 1
XUMHYECKOE BEIIECTBO

34 Konkypc yueHH4eCKuX MPOEKTOB, MOCBSIICHHBIH 1

HCCICIOBAaHUAM B 00J1aCTH XUMHUYECKHX peaKI_II/II\/'I.

Hroro

23

11
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