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CopouunHck 2024




IHosicHuTEeNLHAA 3aNIUCKA

Pabouasi mporpamma BHEYPOUHOM NESATENBHOCTH Kypca «XHUMHS BOKPYr Hac» mis 8
KJIACCOB COCTABJICHA HAa OCHOBE CIEAYIOIIMX HOPMATUBHO-IIPABOBBIX W HWHCTPYKTHBHO-
METOJANYECKUX JOKYMEHTOB:

1. ®enpepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpaszoBanuu B Poccuiickoit @eaeparuny (¢ u3M. u Jo11., BCTyI. B crty ¢ 01.09.2020).

2. ITacnopt HamumoHaneHOTO npoekta «O0pa3zoBanue» (yTB. mpe3uauymom CoBeTa mpH
[Ipesnaente PO mo crparernyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM MPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).

3. T'ocynapctBennass mporpamma Poccuiickoit ®enepanun «Pa3Butue oOpazoBaHUs»
(yrBepxkaeHa mnoctaHoBieHueM IlpaButensctBa PO ot 26.12 2017 Ne 1642 (pen. ot
22.02.2021) «O06 yTBepKIeHUH TOCyAapCTBeHHOW mporpammbl Poccuiickoit denepanuu
«Pa3Butne o6pa3zoBaHus.

4. ®enepaibHbIi TOCYIAPCTBEHHBI 00pa30BaTENbHBIA CTAHAAPT OCHOBHOIO OOILIEro
oOpa3zoBaHus (YTBEpKIEH MpuKa3oM MwuHuUCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit
®deneparun ot 17 nexadpst 2010 r. Ne 1897) (pen .21.12.2020).

5. Ilpuxa3 MuHucrepctBa o0Opa3zoBanusi u Hayku Poccuiickoir ®enepauuu oOT
31.12.2015r. Ne 1577 «O BHeceHMM W3MEHEHUW B (eAepalbHbIil TOCYIapCTBEHHBIN
o0pa3oBaTeNpHbI CTaHJAPT OCHOBHOTO OOIIEr0 OOpa3OBaHMs, YTBEP>KICHHBIA IPUKA30M
MunucrepctBa obpazoBaHusi U Hayku Poccuiickoit @enepanmu ot 17 mexabps 2010r. Ne
1897».

6. Meroauyeckue pEKOMEHJAIMKM 1O CO3aHUI0 W (PYHKIIMOHHMPOBAHUIO B
00111e00pa30BaTEeNbHBIX OpPTraHU3AIMIX, PACIOJIOKEHHBIX B CEIHCKOM MECTHOCTH W MaJbIX
ropojax, IeHTPOB 00pa30BaHMUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKON HalpaBJIeHHOCTEH
(«Touka poctay) (YTBEpXKIEHBI pacmopsbkeHneM MuHucTepcTBa mpocBemeHus Poccuiickoi
®deneparuu ot 12 suBaps 2021 r. Ne P-6).

7. OcHoBHass oOpa3zoBaTeibHas IporpaMma OCHOBHOro oOiiero oopazoBanuss MbBOY
«COII Nely;

8. I'omoBoit kanenmapubiii yueonslii rpapux MBOY «COIIl Nelyna Tekymiuii yueOHbIH
rof;

9. YVueonsiit mmad MBOY «COIII Nel» Ha Tekymuid yaeOHBIH TO/.

Hcnonb3oBanue obopynoBanus «Touka pocTay mpH peain3alidu JTaHHOW MPOTrpamMMbI
MO3BOJISIET CO3AaTh YCIOBUS:

* I paCUIMPEHUs COJIePKaHUS KOJbHOTO XUMUYECKOT0 00pa30BaHus;

* JIJIsl TIOBBIIIICHUSI TTIO3HABATEILHON aKTUBHOCTH OOYYaIOIIUXCSI B €CTECTBEHHO-HAYYHOMN
o0nacTu;

* JI1 Pa3BUTHUS JIMYHOCTU peOEHKa B mpoilecce 00ydYeHUs] XUMHHU, €ro CIIOCOOHOCTEM,
(GhopMHUPOBaHUS U YAOBIETBOPEHUS COIMAILHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTEH;

* 171 paOOThl C OJIApEHHBIMM IIKOJbHUKAMH, OPTaHU3alUM WX PA3BUTHUSI B PA3IMYHBIX
o0J1acTsiX 00pa30BaTEIbHOM, TBOPUECKOM ESITEIHLHOCTH.

Cpoxu peanu3anuuy MporpaMmsl: 1 ro.
Jlnst uzydenust Kypca «XuMuUsl BOKPYT Hac» B 8 kiacce oTBoAUTCs 34 vaca.



[Iporpamma peasiu3yercss B COOTBETCTBUHM C OOUIEMHTEIUIEKTYalbHBIM HalpaBJICHUEM
BHEypouHou nestenbHoctu OI'OC.

HJIaHl/IpyCMI)Ie PeE3YJIbTAThI OCBOCHHA KypcCa «XuMus BOKPYI HAC»

JIuunocmmuute pezyromamot

Obyuarowutica  noOayYum  803MONCHOCMb Ol (QOpMUPOBAHUSL  CAeOVIOUUX
auyHocmHuuIx Y V/I:

* OIIpE/ICIICHNE MOTUBAIIUN N3YUYEHUS yIeOHOTO MaTepHaa;

* OIICHMBAaHUE YCBAaWBaeMOro Yy4yeOHOTO Marepuaina, HUCXOJs W3 COIUAIbHBIX U
JUYHOCTHBIX 1IEHHOCTEMH;

* TOBBIIIEHHWE CBOETO O0PA30BATENHHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3YYECHHIO
OCHOBHBIX UICTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XMMUHU U OOIIECTBA;

* 3HAHUE TIPABWJI OBEJICHUS B YPE3BBIYAIHBIX CUTYAIIMSIX;

* OLICHMBAHHUE COLMATILHOM 3HAYMMOCTH NMPOGECCUil, CBI3aHHBIX C XUMHEH;

* BJAJCHHC TIpaBWJIAMH OE€30MacHOTO OOpaleHus ¢ XUMHYCCKUMHU BEIIECTBAMH U
o0opy0BaHUEM, TIPOSBICHUE YKOJOTHICCKON KYJIBTYPHI.

Memanpedmemmnuie pe3yrvmamaol

Pezynamuenvie

Obyuarowuiicsa noayuum 603MONCHOCMb OISl (POPMUPOBAHUS CAEOVIOWUX DeSYTIAMUBHIX
YVA:

* [IeJIeTIONIaraHne, BKJIIOYasi MOCTAHOBKY HOBBIX IeJieH, MpeoOpa3oBaHUE MPaKTUUYECKON
3aJlayd B MO3HABATEIbHYIO0, CAMOCTOSTEIBHBIN aHAIU3 YCIOBUN JOCTHXKEHUS 1IEJIM Ha OCHOBE
yuéTa BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JIEHCTBUSI B HOBOM Y4E€OHOM MaTepuaie;

* [UIAHUPOBAHUE MYTH JOCTHKEHUS IIEJeH; * YCTaHOBJCHHUE IIEJEBBIX IMPUOPUTETOB,
BBIJICJICHHE AJIbTEPHATHUBHBIX CITOCOOOB JOCTIKCHUS 1LIeJIM U BbIOOp Hambosee 3(PEeKTUBHOTO
crioco0a;

* YMEHHE CaMOCTOATEIHHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIATH UM;

* YMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYAIIHH,

* MIOCTAaHOBKA Y4eOHBIX 3a]]a4, COCTABIICHHE IJIaHa U MOCIIEI0BATEIbHOCTH ACHCTBHIA;

* Opranu3aius padouero MecTa Mpu BBIMOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,

* IPOTHO3UPOBAHKE PE3YNIHTaTOB 00YUCHHUS, OIIECHUBAHUE YCBOCHHOTO MaTepHasa, OIleHKa
KauecTBa W YPOBHS TOJMYYEHHBIX 3HAHWN, KOPPEKIMS IJIaHa M crocoba ACWCTBHS TpU
HEOOXOTUMOCTH.

Ilo3nasamenvhole

Obyuarowuiics noay4um 03MOHNCHOCMb OISl POPMUPOBAHUS CLEOVIOUUX NO3HABAMETIbHBIX
YVI:

* MIOWCK | BBIJICJICHUE NHPOPMAIIHH;

* aHaJU3 yCJIOBUM U TpeOOBaHUIl 3a7jauu, BEIOOD, COMOCTaBICHHE U 00OCHOBAaHUE CIOC00a
pEIIeHUs 3a1a4H;

e BbIOOp HaumOosee 3(PEKTUBHBIX CHOCOOOB pEIICHHS 33aJa4yd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* BBIJIBI)KEHHUE U 000CHOBAaHUE TUINOTE3bI, BEIOOP criocoba e€ MpoBEpKU;

* CaMOCTOSITEIPHOE CO3JIaHUE alTOPUTMA JACSITEIbHOCTH TIPU PEIIEHUH Mpoliem
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEILIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;



* OINHCHIBAHUE CBOWMCTB: TBEPABIX, JKUJKHX, ra3000pa3HbIX BEHIECTB, BBIJCIICHUE HX
CYILIECTBEHHBIX IPU3HAKOB;

* U300pa)Ke€HHE COCTaBa MPOCTEUIIUX BEIIECTB C IMOMOIIBI0 XHMHUYECKUX (OpMyI H
CYLIHOCTH XUMHYECKHX PEAKLIHUN C TOMOILBIO XUMHUYECKUX YPAaBHEHUM;

* MpoBeAcHUE HAOJIOJEHUN, OMHMCAHWE IPU3HAKOB M YCJIOBHH TEUEHUS XUMHUYECKUX
pEeaKIMii, BBIMOJIHEHUE XUMHUYECKOT0 IKCIIEPUMEHTA, BHIBOJbI HA OCHOBE aHAJIN3a HAOJIIOICHUNA
3a HKCIIEPUMEHTOM, pEIlleHHE 33/ad, MOJTyYeHHEe XMMHUYECKON MH(popManuu u3 pasz- JUYHBIX
HMCTOYHHKOB;

* YMEHHUE JeaTh YMO3AKIIOUEHHUS (MHIYKTUBHOE U IO aHAJIOTMH) U BBIBOJBL;

* yMeHUE OOBEKTHUBHO OIEHMWBATHh MH(OPMAIMIO O BEIIECTBAX U XMMHUYECKUX IMpOIeccax,
KPUTUYECKHA OTHOCUTBCS K TICEBIOHAYYHON MHPOPMALIUH.

Kommynuxamusnvie

Obyuarowutica  nROAYYUM  BO3MOJNCHOCHMbL Ol (POPMUPOBAHUsL  CAEOYIOUJUX
Kommynukamugsnoix YV/I:

* [IOJIHOE Y TOYHOE BBIPA)KEHUE CBOMX MBICJIIEW B COOTBETCTBHHM C 3aJ1a4aMU U YCIOBHSIMU
KOMMYHUKAIHH;

* QJICKBATHOE WCIIOJIb30BAHUE PEYEBBIX CPEACTB I Y4YacTUsl B JHCKYCCHUM U
apryMEHTallMd CBOEH TMO3MIMH, YMEHUE TMPEJICTaBIATh KOHKPETHOE COJEPKAHHUE C
COOOIIEHUEM €ro B NMMCbMEHHOW M YCTHOHM (popme, ompenereHue cnoco00B B3aUMOACHCTBUS,
COTPYIHHMYECTBO B IMOMCKE U cOOpe nH(popmanuy;

* ompeleraeHue Ccrnoco00B B3aUMOJEHCTBUSA, COTPYIHUYECTBO B TIOMCKE M cOope
uH(pOpMallMY, ydyacTUE B JMajore, IUIAHUPOBAHHWE OOIIMX CHOCOOOB pabOThI, MPOSBICHUE
YBAXXUTEJIBHOTO OTHOLICHMS K APYTUM YYallluMCS;

* OIIMCAHUE COAEP/KAHUS BBIIOJIHAEMBIX JEHCTBUM C LIEJIBI0 OPUEHTUPOBKH B ITPEAMETHO-
IIPAKTUYECKOM JAESATEIBHOCTH;

* YMEHMS YUYUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPAMHALMM PA3IMYHBIX MO3ULUI
B COTPYJHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE€ MHEHHE M  TMO3ULHI0, apryMEHTHpPOBaTb U
KOOPJIMHUPOBATh €€ C MO3MULMIMU NapTHEPOB B COTPYAHMYECTBE MPU BBIPAOOTKE OOLIETro
pElIeHs] B COBMECTHOM JIEATENbHOCTH;

* OCYIIECTBJISITH B3aMMHBIA KOHTPOJIb U OKa3blBaTh B COTPYJHHMYECTBE HEOOXOIUMYIO
B3aUMOMIOMOIIb;

* IUTAHUPOBATH OOIIME CIOCOOBI PabOThI; OCYUIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
NEUCTBUI MapTHEPA, YMETh YOeKAaTh;

* HCHOJb30BaTh aJCKBAaTHBIE SI3BIKOBBIE CPEICTBA JUJIsl OTOOpPA)KEHHs] CBOMX YYBCTB,
MBICJICH, MOTUBOB M TTOTPEOHOCTEH; 0TOOpakaTh B peur (onucanue, 00bICHEHUE) COIepKAHUE
COBEpIIIAeMbIX JIEHCTBUI, KaK B (JopMe TPOMKOW COIMAIM3UPOBAHHON peyH, TaKk U B (Gopme
BHYTPEHHEW peuH;

* pa3BHBaTh KOMMYHUKATHUBHYK) KOMIIETEHIMIO, HCIIOIb3ysl CPEACTBA YCTHOM U
NUCbMEHHOW KOMMYHHUKAIlUM Tpu paboTe ¢ TEeKCTaMH Y4yeOHHMKAa W JIOTIOJHUTEIbHOU
JUTEPaTypOM, CIPAaBOUYHBIMH TaOJUIAMH, TPOSBISATh FOTOBHOCTh K YBaXXEHHIO WHOM TOYKU
3peHus Npu 00CYKICHUH PE3YIbTAaTOB BHIMOJIHEHHON paOOTHI.

IlIpeomemmnuvie pezyromamot

Obyuarowuiics HAy4umcsL:

* IPUMEHATH OCHOBHBIE METO/IbI TTIO3HAHUS: HAOJI0/ICHUE, U3MEPEHHE, SKCIIEPUMEHT;

* OMNKCHIBATH CBOMCTBA TBEPABIX, >KUAKUX, T[a3000pa3HbIX BEIIECTB, BBIACIAS HUX
CYILIECTBEHHbIC MPU3HAKH;



* PpAacKpbIBaThb CMBICI 3aKOHA COXPaHEHUS MAacChl BEIIECTB, ATOMHO-MOJEKYISPHOU
TEOpHH;

* pa3nu4aTh XUMHYECKHE W (U3UYECKUE SBJICHHS, HA3bIBaTh NPHU3HAKH W YCIOBUS
MPOTEKAHUS XUMUYECKUX PEAKIU;

* coOMoaTh MpaBuia 0e30nacHoi paboThl MPU MPOBEICHUH OIBITOB;

* NI0JIB30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;

* NI0JTy4aTh, COOMpPATh ra3000pa3HbIC BEIIECTBA U PACTIO3HABATH UX;

* XapaKTepu3oBaTh (PHU3MYECKHE U XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COCIMHEHUW, TPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA
U3YYEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* pacKpbIBaTh CMBICH TMOHSTUS «PACTBOP», BBIYUCIIATH MAcCCOBYIO JIOJI0 PACTBOPEHHOIO
BEIIECTBA B PAacTBOPE, TOTOBUThH PACTBOPHI C OMPEECIEHHON MAcCOBOM J10JIe pacTBOPEHHOTO
BEIIECTBA;

*  XapakTepu30BaTh 3aBUCUMOCTh  (PU3WYECKHX CBOMCTB  BEHIECTB OT THUIA
KPUCTAUIMYECKON PEMETKH, ONPENENATh BUJI XUMHYECKOW CBA3M B HEOPraHUYECKHX
COEIMHEHHUSIX;

* pAacKpbIBaTh OCHOBHBIE TOJOXKEHHUS TEOPUU DIEKTPOJIUTHUYECKOW JIUCCOLUALNHY,
COCTAaBJISITh YPABHEHUS SJICKTPOJIUTUYECKON TUCCOLMALINMN KUCIIOT, IIEI0YEH, COJIEH U PeaKuii
HOHHOTO 00OMEHa;

* pPacKpbIBaThb CYIIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN, OMNPEIEIATh
OKHUCIIUTEINb u BOCCTAaHOBUTENb, COCTaBJISITh ypaBHEHUS OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIHHBIXPEAKIINN;

* Ha3bIBaTh (DAaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOU PEaKIIUU;

* XapaKTepU30BaTh B3aUMOCBS3b MEX/y COCTABOM, CTPOEHHUEM M CBOMCTBAMH HEMETAILJIOB
Y METaJUIOB;

* MPOBOJUTH ONBITHI IO TMOJYYEHUIO U H3YUYCHUI0O XUMUYECKUX CBOWCTB Pa3IMYHBIX
BEILECTB;

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B TOBCEAHEBHOM KU3HHU.

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA.!

* BBIABUTaTh W MPOBEPATh SKCHEPUMEHTAIHO THUIOTE3bl O XHUMHYECKUX CBOMCTBAx
BEILIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CHOCOOHOCTH BCTYNaTh B XMMHYECKHE pe-
aKIMM, O XapaKkTepe U NPOAYKTaxX pazIMYHbIX XUMUUYECKUX PEaKILIHi;

* XapaKTepHU30BaTh BEILECTBA IO COCTAaBy, CTPOEHUIO M CBOWCTBAM, YCTAHABIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEKY TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHBIE MOHHBIE YPABHEHHS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

*  IPOrHO3UPOBATh CIOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHCIUTENbHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIEHUS AJIEMEHTOB, BXOISALIUX B €r0
COCTaB;

* BBIJBUTaThb W IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O pe3yJibTaTaX BO3JICUCTBUSA
pasnuYHBIX ()aKTOPOB HA U3MEHEHNE CKOPOCTH XUMUYECKON PEaKINU;

* WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA JJII HKOJOTMYECKHM T'PaMOTHOTO TMOBEICHUS B
OKPYKAIOIIEH CPELE;

* UCMOJB30BATh MPUOOPETEHHBIE KITIOYEBbIE KOMIETEHIIMU TPHU BBIIOJIHEHUH MPOEKTOB U
penieHn yueOHO-UCCIeI0BaTeNbCKUX 3aJay 10 M3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHUS U
pacno3HaBaHMsl BEIIECTB;

* 00BEKTHUBHO OIIEHUBATh UH(OPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOLIECCaX;



* OCO3HABaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUKW 1O XUMHHM JUIsl TNPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;

* CO371aBaTh MOJICJIA U CXEMBbI /ISl PEIICHUS] yUeOHBIX U MO3HABATENbHbBIX 33/1a4; IOHUMAaTh
HEOOXOJAMMOCTh  COONIOACHUS  TPEANUCAHWHA, TMpeIaraéMblX B  HHCTPYKIHSIX  I10
WCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOI XUMUU U JP.

Conepxkanune Kypca «XuMHSA BOKPYT HAC»

BBenenmne

[IpaBuna pabotel B Jaboparopuu. TexHuka Oe3zonacHocTH. PaboTra co CTEKIOM.
3HaKoMCTBO ¢ IupoBoi Jaboparopueir. O0ydeHne padoTe ¢ JaTYMKaMH, BKIIOYas COOPKY
AKCIEPUMEHTAIIbHOW YCTAHOBKM C JaTYMKAMH, CHATHE IOKa3aHUM C SKpaHa KOMIBIOTEPA.
Ornpenenenue MorpenHoCTe N3MEpEHHs.

MeToabl NO3HAHUA B XUMHUH

Hayunble MeTo/ bl MO3HaHUS B XUMHH. McTouHuKM XuMudeckoit nHpopmaruu. OCHOBHBIE
METO/bl TIO3HAHUS: HaOMIofeHue, u3MepeHue, skcnepumeHT. llowck wuHboOpMau 1O
Ha3BaHUsIM, HJICHTU(PUKATOpaM, CTPYKTYpHBbIM ¢dopmyiam. MojaenupoBaHUE XHUMHUYECKHUX
MPOLIECCOB M SIBJICHUW, XUMHYECKUN aHAIN3 W CHUHTE3 KaK METOAbl HAYYHOT'O IO3HAHMUS.
DKCNEPUMEHTAIbHBIE OCHOBBI XUMUH.

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS

Tena m BemiecTBa. @U3MYECKUE W XMMHUYECKHUE SIBICHUS. UUCTbIE BEHIECTBA U CMECH.
CnocoOs1 paznenenust cMeceil. ATom. Monekyna. XUMUYECKUH 3JEMEHT. 3HaKW XUMHUYECKHUX
3neMeHTOB. lIpocTeie W clOXKHBIE BemiecTBa. BajaeHTHOCTh. 3aKOH NOCTOSHCTBA COCTaBa
BelecTBa. Xumuueckue ¢opmyibl. MHmekchl. OTHOCUTENbHAs aTOMHAash W MOJICKYJsipHAs
Macchl. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU. 3aKOH COXPAaHEHUsS MacChl
BEIIECTB. XuUMHUYeckue YypaBHeHHs. KoapduinmeHTsl. YcioBUs W NpU3HAKA NPOTEKAHUS
XUMHYECKUX PEAKIIHMN.

Boaa. PactBopsl

Boga B mpupone. KpyroBopot Bozbl B mipupojie. PU3NUECKUE U XUMMHUYECKUE CBOMCTBA
Boabl. PactBopel. CrocoObl BBIpaKEHHS KOHIIGHTPAllUM pacTBOpoB. MepHas mocyna.
PacTtBOoprMOCTB BEHIECTB B BOJIE.

OcCHOBHBIE KJIACChI HCOPTAHUYECKUX COeIMHEHUI

Oxkcupel. Knaccudukamus. Homenknarypa. @uzndeckue CBOMCTBA OKCHIOB. XUMHUUECKHE
cBoiictBa okcuaoB. [lomyduenume u mnpumenenue okcuaoB. OcHoBanus. Kiaccuduxanus.
Homenknarypa. ®usnueckue cBOWCTBAa OCHOBaHWU. [lonmydenme ocHoBaHM. XUMHYECKHUE
cBolicTBa ocHoBaHui. Peakuus nehtpanuzanuu. Kucnotel. Knaccudukanus. Homenknarypa.
@®usnueckne cBorcTBa KUCHOT. [lolyyeHne M mpuUMEHEHHE KUCIOT. XMMUYECKHE CBOMCTBA
kucinotr. Mupukaropel. V3MEeHEHHME OKpAacKM HWHIMKATOPOB B pa3inyHbIX cpeaax. Coun.
Knaccudukanus. Homenknarypa. @usnueckue cBoicTBa cojeit. [lomydenne m nmpuMeHeHue
cosiel. XMMUYECKUE CBOMCTBA COJIEU. | eHeTHYeCKas CBA3b MEXAY KIaCCaMH HEOPTaHUYECKHUX
COEIMHECHUMU.

CTtpoeHne BelecTB.

Tumnel KpUCTAUIMYECKUX PELIECTOK (aTOMHAas, MOJICKYJISIpHAs, UOHHAs, METAJJINYEcKas).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALTNYECKOU PEIIETKH.

XUMUS U )KU3Hb S 4

YemoBek B MUpE BEIIECTB, MATEPUATIOB M XMMHUUYECKUX pPEAKUUU. XHUMHUS U 3I0POBBE.
JlekapcTBeHHBIE Mpernaparbl, MPoOJeMbl, CBSI3aHHBIE C UX NMPUMEHEHHEM. XUMHS W MHIIA.
KanopuiiHocTh XUpOB, OEIKOB U yrieBo0B. KoHCEpBaHTHI MUIIIEBHIX MPOIYKTOB (MIOBapeHHAas
COJIb, YKCyCHasi KHCIJIOTa). XUMHUYECKHME BEIECTBA KaK CTPOUTENIbHbIE U TMOJEIOYHbIE
Marepuasibl (M€, MpaMop, W3BECTHSK, CTEKJIO, IEMEHT). XUMHUYECKOE 3arpsi3HEHUE



Opr}KaIOIHCﬁ Cpe€abl U €ro MOCICACTBHA. HpO6J'I€MBI 0e301acHOTO HMCITOJb30BaHMS BCIIICCTB U
XHUMHYCCKUX pCaKHI/Iﬁ B HOBCGHHCBHOﬁ KHN3HU. TOKCI/I‘IHI)IC, ropro4uc€ M B3PbIBOOIIACHEBIC
BCIICCTBA. briTOBas Xumuueckas IrpaMOTHOCTb.

TemMaTuyecKu MJIaH

Ne Tema KoJymyecTBO 4acoB
1 | BBenenue 4
2 | MeToasl mO3HAHUSA B XUMHUU 4
3 | [lepBoHaYaIbHBIC XUMHYECKUE TIOHSTHS 5
4 | Boga. PacTtBOpbI 8
OCHOBHBIE KJTACCHI HEOPTAHUICCKUX COCTUHECHUN 6
6 | CtpoeHue BemiecTBa 1
7 | X¥uMUs U KU3HDb 5
8 | IlpomexxyTouHas aTTecTarus 1
Hroro 34







KanengapHo-temaTuyeckoe njiaHUpOBaHUe

Ne Tema 3ausaTusn XHMHUYECKUIN IKCIIEPUMEHT O0opynoBanue Hara
IIAH ‘ ¢paxr
BBenenne 4 u
1 | IIpaBwmia paGoTel B Jabopatopuu. TexHuKa
0e301acHOCTH
2 | Texnuka  Oe3omacHocTH: paboTra  coO
CTEKIIOM
3 | 3HaKOMCTBO C b posbvu | LIJ1
(komnproTepHBIMU)  JabopaTopusmu  TP:
JaTYUKU
4 | 3HaKOMCTBO C uupposeivu | LIJI, [TK
(komnproTepHBIMU)  JabopaTopusmu  TP:
CHATHE TOKa3aHui ¢ skpaHa moHurtopa IIK
Y ONPEJEICHUE OTPEIIHOCTH U3MEPEHUS
MeTtoabl NO3HAHUS B XUMUH 4 4
5 | DKcniepruMeHTAIbHBIE OCHOBBI B XUMUU [Ipaktuueckass pabora Nel | laTumk TEMIIEpaTypPbl
«3yuenne CTpO€HUs | (TEpMOIAPHBIiA),
JIAMEHN CIIMPTOBKA
6 | OkcnepuMeHTaIbHbIE OCHOBBI B XUMUU JIabopaTopHhslii onbiT Nel JaTuuk TEeMIIepaTyphbl
«lo xakoi Temmeparypsl | (TEpMOIAPHBIi),
MO>KHO HarpeTh BEIIECTBO?» | CHUPTOBKA
7 | DxcriepUMEeHTaIbHbIE OCHOBBI B XUMUU JlabopaTopHsIit orbIT No2 Jlatunk TeMIEPaTypPhbl
«3mMepenne  Temmeparypsl | IJIATUHOBBINA, TEPMOMETD,
KHUIIEHHUSI BOJBI C IMOMOUIBIO | AJIEKTPUYECKAs TUIMTKA.
JaTyuKa  TeMIlepaTtypbl H
TEPMOMETPA»
8 | DkcnepruMeHTaIbHbIE OCHOBBI B XUMUU JlabopaTopHblii onbIT N3 JaTumnk TEMIIEPATYPBI
«Omnpenenenue TeMneparypsl | (TEpMONapHBIiL)

IJIaBJICHUA )41




‘ KpUCTAJJIM3allMK MCTAJIJIa»

HepBOHa‘laJILHbIe XHMHYECKHE MOHATHA 5 U

YucTbeie BEIIECTBA U CMECH

JIaGopatopHslii onbiT No4
«Onpenenenue
BOJIOITPOBOJTHOM 51
JUCTUJUIMPOBAHHON BOJIBI»

JlaTumk
AJEKTPOMPOBOJTHOCTH,
U (ppoBOI MUKPOCKOIT

10

OcHOBHBIC MCTOJAbI OYHCTKHM XHMMHUYCCKHUX

BCIICCTB

JleMOHCTpallMOHHBIN
skcriepumeHT Nel
«Bo3ronka
KHUCJIOTHI, HOJ1a»

OEH30MHOM

Cocyn, TJINTKA,
OeH30liHasg KHUCI0Ta, MO
JIEKOP

11

duznyeckrue U XMUMUUYCCKHUE SBJICHUS

JIeMOHCTpalMOHHBIN
AKCIIEPUMEHT No2
«BpImenenne M MOTJIOIIEHHE
TeIuUIa — MPU3HAK
XUMHAYECKON pEaKLINM»

JlaTumnk TEMIIEpPaTyphl
IIJIATUHOBBIN

12

[IpocTeie U COXKHBIE BELIECTBA

JleMOHCTpallMOHHBIN
AKCIIEPUMEHT Ne3
«Pa3noxenue BOJbI
AJIEKTPUYECKUM TOKOM)

[IpuGop nnst OMBITOB C
IEKTPUUECKUM TOKOM

13

3aKoH COXpaHCHUA MAaCChl BCIIICCTB

JIeMOHCTpallMOHHBIN
skcniepuMeHT Ned. «3akoH
COXpaHEHUsI MACChl BEILIECTBY

Becsbl anekTpoHHbIE

Boaa. PactBopsl 8 u

14

PacTBOpBL.

15

PactBopel. MepHas nocyzna

JlabopaTtopHubiii  ombiT  Ne5
«3HAKOMCTBO €  MEpHOM
MIOCYA0N»

MepHbie KOJIOBI,
MUTIETKU, OIOPETKU

16

PactBopsl.  dakTopHl,
PacTBOPUMOCTb.

BIIMAIOIINC

JIaGopatopHsIit onbIT Ne6
«3yuenne 3aBUCUMOCTH
pPacTBOPUMOCTH BEILECTBA OT
TEeMIIepaTypbI»

JlaTumnk TEMIIEpPaTyphl
IIJIATUHOBBIN




17 | PactBopel.  ®akTtopbl, Biustomue Ha | JIJabopatopHsiii  ombiT  Ne7 | Coub, caxap, BOJIA,
pPacTBOPUMOCTb. «Habmonenne 3a  pOCTOM | METHBIM Kynopoc,
KPUCTAJLJIOB) IITAXKH, HUTKA,
MHKPOCKOI
18 | Tumnsl pacTBOPOB JIaGopatopHsIif onbIT No§ JlaTumnk TEMIIEpPaTyphl
«llepecplleHHBIN pacTBOP» | INIATUHOBBIN
19 | CriocoObl  BeIpaxkeHuss  KoHueHTpauuu | [Ipaktuueckas pabora Ne2 JaTumnk ONTHYECKOU
pacTBOpPOB «Onpenenenue IJIOTHOCTH
KOHIICHTpALUU BEILIECTB
KOJIOPUMETPUUYECKUM 110
KaJIMOPOBOYHOMY TpauKy»
20 | Kpucrammoruapatsl JIabopaTopHslii onbIT Ne9 JlaTumk TEMIIEpPaTyphl
«Ornpenenenne TemMneparypsl | IJIATUHOBBIN
Pa3JIOKEHUS
KPHUCTAJUIOTUAPATAY
21 | OcHOBHBIE METOABI pEIIeHUs 3amad Ha
CMEIIMBAHUE PACTBOPOB
OcHOBHBIE KJIACCHI HEOPTAHMYECKHUX COCTUHEHUI 6 4
22 | CBolicTBa KHUCIIOT IIpakTnyeckas pabora Ne3 | Mukpockomn
«ITonyuenue MEIHOTI'0
KyIopocay
23 | OcHoBaHus [Ipaktuueckas padora N4 Hatunk pH
«Omnpenenenue pH
pacTBOpPOB KHUCJIOT "
[IeJI0YEH)
24 | OcHoBaHus JlabopaTopusiii orbiT Nel0 Jatuuk pH
«Onpenenenue pH
pPa3JIMYHbBIX CPEI»
25 | XuMH4YecKre CBOMCTBA OCHOBAHUM JIaGopartopusiii onbiT Nell HNatunk pH
«Peakuust HeuTpanuzanum»
26 | XuMU4eCKHre CBOMCTBA OCHOBAHUI JleMOHCTpalMOHHBIN Hatunk  pH, mozarop
DKCIIEPUMEHT No5 | 00BéMa J)KUJKOCTH,




«OcHoBaHwusl. TeruoBoit | 6ropeTka, JATYUK
3¢ (deKT peakiuy rUAPOKCHIA | TEMIEPaTyphI
HaTpHs C YTJIEKUCTBIM | TUTATUHOBBIMH, JTATYUK
razom» JABJICHUS, MarHuTHas
MelIaiKa
27 | CBoiicTBa HEOPraHUYECKUX COCTUHEHUI JIaGopatopHsIit onbiT Nel2 Jatuuk pH
«OmnpeneneHne KUCIOTHOCTU
MIOYBbI»
Crpoenue BemecrBa 2 4
28 | Kpucramiueckue penieTku JIeMOHCTpauMOHHBIA  ONBIT | JlaTunk TEMIIEPATYPBI
Neb IJIaTUHOBBIH, JTaTYUK
«Temneparypa  IUIaBJIE€HHUA | TEMIIEPATYPbI
BEIIECTB C Pa3HBIMU THITAMH | (TEpPMOTIAPHBIN)
KPUCTAJUIMYECKUX PEIIETOKY
29 | IIpoMexyTOUHas aTTeCTaIus
XuMHUSA U KM3Hb S 4
30 | YemoBek B MHpE BEIIECTB. XUMHUA H
3/10pOoBbe. JIeKapCcTBEHHbIE ITpEnapaThl.
31 | Xumus u TMHUIIIA. KanopuitHocTb.
KoHcepBaHTHI MUIIEBHIX TPOTYKTOB.
32 | XuMHUYEeCKHE BEIleCTBA KaK CTPOUTEIbHBIC
Y TIOJICJIOYHbIE MaTEPHAJIbI.
33 | XumMuueckoe 3arpsi3HEHUE OKpYKaroIien
Cpelibl ¥ ero MOCIEACTBUSI.
34 | [IpobGnembl  06€30IaCHOTO  MCIOJIH30BAHHS
BEIIECTB M XUMHUYECKUX pEakluil B
IMOBCEIHEBHOM JKHA3HU. TokxcuuHbIe,

roprouyuc¢ H1 B3PbIBOOIIACHBIC BCHICCTBA.
briTOBast XUMHMYECKast I'paMOTHOCTE.




