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IlosicHuTeEILHAS 3aMUCKA

[IporpaMmma BHEYpOUYHOH NEATENBLHOCTH i oOydarommxcs 5-9 kimaccoB «Mup xumum»
COCTaBJIEHA B COOTBETCTBHE CO CIEAYIOIIMMH JOKYMEHTaMHU:

— Vka3 Ilpesunenta PO «O konuenmuu nepexona Poccuiickoit ®denepanuu K yCcTONMYHMBOMY
pazButuio» (o1 1.04. 1996 Ne 440);

— DenepalibHBINA TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOTO OOIIEro 00pa3oBaHUs
(yTB. mpuka3zoMm MuHnucrepcTBa oopazoBanus u Hayku PO ot 17 nexkabps 2010 r. N 1897);

— Pacnopsokenue [IpaBurtensctBa Poccuiickoit @enepaunu ot 29 mast 2015 r. N 996-p "Crparerus
pa3BuTus Bocniutanus B Poccuiickoit deneparuum Ha nepuon g0 2025 roxa”;

— ®epnepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®D3 «O6 ob6pazoBanuu B PO»;

— ITucemo Munnpocsemenust Poccun ot 07.05.2020 Ne Bb-976/04 «O peanu3zanuu KypcoB
BHEYPOUHOH AESITEIbHOCTH, IPOTPAMM BOCIIMTAHUS U COLMATU3AIUH, TOTIOTHUTEIbHBIX
o011epa3BUBAIOLINX [TPOrPaMM;

[IporpamMma BHEYpOYHOU IEATEILHOCTH «MHp XHUMHH» pa3paboTaHa B COOTBETCTBUH C
tpeboBanusMu PI'OC OOO nHa ocHoBe IIporpamMmmbl GOpPMHPOBAHUS YHHUBEPCAIBHBIX YYCOHBIX
neiictBuii, IIporpaMmbl OCHOBHOTO 00mIero oOpa3oBaHusi "BBeneHne B €CTeCTBEHHOHAYYHBIC
muciuiinHbl. EctectBo3nanue" (5-6 kimaccel), mporpammbl "®usnka. Xumusa" (5-9 kmaccel) ALE.
I'ypeBuua, JI.W. Ncaesa, JI.C. [lonTaka.

Bueypounast gestenbHOCTHh (aKyabTaTUBHOTO Kypca «Mup XUMUU» OpraHu30BaHa js
obOecrieyeHns J0Cyra UIKOJIBHUKOB, KOTOPBI IO3BOJIUT YIOBJIETBOPUTH HX II03HABATEIbHbBIC
MHTEPECHI, a TaK)Ke€ CHU3UTh IMOIMOHAIBLHOE HANpsUKeHUEe, HakomuBlleecs B TeueHue AHs. OHa
BKJIIOUAeT B ceOsi 3HaHUs U3 0o0jacTu (PU3MKU U XUMHH, PACIIUpPSsl U YIIyolsis MpeIMETHYIO
o0nacTh NaHHBIX Y4eOHBIX IpeameToB. [Iporpamma mo3BossieT 00ydaroUUMCS 03HAKOMHUTBCS CO
MHOTMMU HWHTEPECHBIMU BOMPOCAMH E€CTECTBO3HAHMS, BBIXOAAIIUMH 32 paMKU IIKOJbHOU
MPOrpaMMBbl, PAaCHIMPUTH IEJIOCTHOE MpelCcTaBieHne 00 okpyxatomiem mupe. [Ipu mocemienun
BHEYPOUHBIX 3aHATUN JNAaHHOTO Kypca oOydJaromiuecs MOTYT MOYYyBCTBOBATh PaJOCTh IMO3HAHUS,
NpUOOPETYT YMEHUE YUUTHCS, YBEPEHHOCTh B CBOMX CIIOCOOHOCTSIX.

Iean kypca - pa3BuTHe OOIIEKYIBTYPHONH KOMIETEHTHOCTH YJall[UXCsl Yyepe3 pacIiupeHue
U yrinyOJeHre XMMHUYECKUX 3HAHWM IIKONBHUKOB, O3HAKOMJICHHE C OOBEKTaMH MaTepuaibHOTO
MHpa, pa3BUTHE TMO3HABATEIILHOTO HMHTEpEca YYallUXCs M HHTEJUICKTYalbHBIX CIIOCOOHOCTEH B
nporecce MpOBEIEHUs] XUMUYECKOTO 3KCIIEPUMEHTa U CaAMOCTOSITENIbHOTO NMPHOOpPETeHUsT 3HAHUN

110 XMMHHU B COOTBETCTBHUHN C BOSHHUKAIOIIUMH KN3HCHHBIMU HOTpC6HOCT$IMI/I.



3agaum kypca:
CdhopmupoBaTh HaYaIbHBIE HABBIKU HCCIIEI0BATEIBCKOM 1ESTENbHOCTH;
[ToBBICUTH HHTEPEC K HIKOJIBHBIM JAUCIMIIMHAM U CaMO0OPa30BaHUIO;
* CoBepllIeHCTBOBAaHUE YMEHUI O0OpallleHHs C XUMUYECKHMMH BEIIECTBAMM, XUMHYECKUMH
npubopamMu U 000pyIOBAaHHEM; PELICHUE IKCIIEPUMEHTAILHBIX U PACYETHBIX 337134,
* Pa3Butne TBOPUECKUX CIOCOOHOCTEH ydaluxcs,  LEIeYCTPEMIEHHOCTH,
HaOJI01aTeIbHOCTH, BOOOpaKEHMS,
* @opMUpPOBAHHE YMEHHH OpPraHU30BbIBAaTH CBOW TPV, IOJb30BaTHCS JOMOJIHUTEIBHOU
JINTEPATYPOil;

Onucanue HeHHOCTHBIX OPHEHTHPOB CO/IEPKAHMS Kypca

1)®@opMupoBaHHe OCHOB HAyYHOTO MUPOBO33PEHUS U (PU3HMUECKOTO MBILUICHHUS.
OcBoeHne 3HaHUI 00 OCHOBHBIX METOJAX HAy4YHOTO MO3HAHUS MPUPOJIBL, XapaKTEPHBIX IS
€CTECTBEHHBIX HayK (PKCIEPUMEHTAIbHOM M TEOPETHUUECKOM); (PU3NUECKUX SBIICHUSAX; BETUUMHAX,
XapaKTEePU3YIOIIMX SIBJICHUS; 3aKOHAX, KOTOPBIM SBJICHUS MO JUUHSAIOTCS

2)IIpoexTupoBaHue U MpOBeIeHUE HAOIIOACHUS MPHUPOJHBIX SBIEHUN C HCIOJB30BaHUEM
HEOOXOMMBIX U3MEPUTEIBHBIX MPUOOPOB. YMeHHEe 00pabaThiBaTh PE3yNIbTaThl HAOMIOMCHUN WITH
M3MEpEeHU U TMPEeACTaBIATh UX B Pa3IMYHON (Qopme, BBISBIATH HA 3TOW OCHOBE SMIMPUYECKHE
3aBUCHUMOCTH; IPUMEHSTH NOJYyYCHHbIE 3HAHUS JJIs1 0OBSCHEHUS IPUPOIHBIX SIBJICHUMN, IPUHIIUIIOB
NeUCTBUS OTAENbHBIX TEXHUYECKHX YCTPOMCTB, pemarh (pru3nyecKue 3aJauu.

3)Ananektuyeckuii ~ MeToA  MO3HaHUA  Opupoisl.  DopMUpOBaHHE  MMOHUMAHUS
HEOOXOIMMOCTH YCBOGHMsI (DU3MUECKUX 3HAHMK Kak fAapa TyMaHUTApHOro oOpa3oBaHMs,
HE0OX0IMMOCTH OOIIEUETIOBEUECKOT0 KOHTPOJIS Pa3yMHOTO MCHOIb30BaHUS TOCTHXKEHUIN HAYKU U
TEXHOJIOTUH JIJ1s1 ajbHEHIIero pa3BuTUs 00IIEeCTBa U pa3pellIeHHs ITI00aTbHBIX TPoOIeM.

4)Pa3BuTue MHTEIUIEKTYQJIbHBIX U TBOPYECKUX CHOCOOHOCTEH. YMEHHE CTaBUTh U
paspemiats mpodiieMy Mpu UHAWBUIYaTbHON U KOJJICKTUBHOM MO3HABATEILHON eI TENbHOCTH.

5)[IpumeHeHne TMOJNYYEHHBIX 3HAHUW W YMEHHM [ pElIeHUs MPaKTHYeCKUX 3ajad
noBceHeBHOM >ku3HU. OlleHKa pe3ynbTaTOB CBOMX JACWCTBUIA, MPUMEHEHHUS psija MpUOOpPOB H

MCXaHU3MOB, oOecneueHue paluOHAJIbHOI'O H 0e301acHOro INOBCACHHUA II0 OTHOLICHHIO K ce6e,

o01IeCTBY, IPUPOJIE

O0mas xapakTepucTuKa Kypca
Opranm3zanus 3aHATHM  (akyabTaTUBHOrO Kypca «Mup XUMHW»  oOmpeaensercs,
CIIEYIOIUMHU KPUTEPUSIMHU:
- MHTErpanus yueOHOTo cojiepaHus (MCIOIb30BAHUE HE TOJIBKO XUMHUUECKOTO COAEp KaHus,

HO M BBCACHUC B HCTO 3JICMCHTOB 6I/IOJ'IOFI/II/I, (1)I/IBI/IKI/I, JIMTCPATypbl, HICTOPUU U T.)l.);



- yacTasi cMeHa BUJI0B AesTesnbHocTH (32 30—40 muH ot 3 10 5 paz);
- MCIOJIb30BAHME CAMBIX PAa3HOOOPA3HBIX OPraHU3aLMOHHBIX ()OPM, B TOM YHCJIE UTPOBBIX;
- aKICHT Ha MPAKTHYECKUE BUJIBI ACATEIbHOCTH;
- OTKa3 OT 00s3aTeIbHBIX JOMAIIHUX 3aaHUH;
- obecrieyeHne ycmexa M TMCHXOJOTHYECKOTO KOMQOPTa KakIOMY YydalleMycs ITyTeM
pPa3BUTHS €ro JIMYHOCTHBIX KayecTB TOCPEACTBOM J(PQPEKTHBHONH W HWHTEPECHOH MJsi HETo
JEATEIbHOCTH, MOCTOSIHHOTO HAONIONCHHUS 32 JAWHAMHUKOW €ro pasBUTHS U COOTBETCTBYIOIIETO
MOOIIPEHHUS.

OcHOBHBbIE BU/IbI 1eAITETbHOCTH YYALIUXCS

WNupuBuayanbHOE, KOJUIEKTHBHOE, TPYIIIIOBOE PEIICHUE YKCIIEPUMEHTANBHBIX H TEKCTOBBIX
3a7a4 pa3IudHON TPYJHOCTH.

[TonGop, cocTaBneHne W pelIeHre 1Mo MHTepecaM Pa3InYHbIX CIOKETHBIX 3a7ad: 3aHUMaTeIbHBIX,
AKCTIEPUMEHTATBHBIX, 33/1a4 C Pa3JIMYHBIM COJIEPKAHNEM, 3a/1a4 Ha MTPOEKTHI, KAUeCTBEHHBIX 33/1ad,
KOMOWHHPOBAHHBIX 33734 | T.]I.

Cocrasnenue Tabaui. BzaumonpoBepka perieHHbIX 3a1au.

CocraBiieHH€e TECTOB ISl MCIIOJIb30BaHUS Ha ypokaX. CocTaBiieHHEe IPOEKTOB B 3JIEKTPOHHOM BUJIE.
DKCKYpCHH C LIeTbI0 0TOOpa MaTepuraia JUlsl COCTaBJICHUS 3a1au.

B cootBercTBMM C IeNAMH CHEIKypca, €ro CoAepKaHMEeM U MeToJaMu oOy4yeHus Hauboiee
ONTUMATILHOU (POPMOH 3aHATHS SBISETCS CAMOCTOSITENIbHAS HCCIIeA0BATEbCKas padoTa.
Heobxonumo oTaaBarh npeanoyreHue cieayomuM GopMaM paboThl: KOHCYJIBTALUS C YYUTEIIEM;
paboraB MaJIbIX TPyIIax (2-3  yenoBeka) IpU  BBITTOJTHEHUH
HCCIIEIOBATENIbCKUX 3aJaHHI;

B kypce ucnonb3yroTcs 3BPUCTHYECKHE HCCIIEAOBATENIbCKHE METOJbI OOyueHUs: aHaIu3
nH(pOopMalIUY, TOCTAHOBKA YKCIIEPUMEHTA, MPOBEICHUE UCCIIEJOBAHMA. DTH METOIbl B HaUOOJIbIIIEH
CTETNEHH [OJKHBI 00ecrnedyuTh pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYyalbHBIX U
TBOPUYECKUX CIHOCOOHOCTEH, B CaMOCTOSITENIbHOCTH B MPUOOPETEHMM 3HAHWM MPHU BHIIOJIHECHUU
TBOPUYECKUX 33JaHUN, SKCIIEPUMEHTAJIbHBIX UCCIEIOBAaHUM.

Ponp yuutens B oOyueHUU MEHSIETCS: OH BBICTYNAET KaK OpPraHU3aToOp, KOHCYJIbTAHT, HKCHEPT
caMoro mpoliecca JesITeIbHOCTH yJalluxcs U €€ pe3ysnbTaToB.
DopMBI H CPEACTBA KOHTPOJIA
npakTuyeckas padoTa jaboparopHasi paboTa roJOBOJIOMKH, pe0yCchl, KPOCCBOPIbI
3alUTa TBOPUYECKUX PAOOT U MPOEKTOB
IInanupyemble pe3yJibTAThl 0CBOCHHS 00Y4YaIOIMMHUCS MPOrPaMMbl BHEYPOUHOI
AeITeJIbHOCTH « MUpP XUMUMI

JINYHOCTHBIMH pe3yJdbTaTaMi U3YYCHUA €CTCCTBO3HAHUSA ABJISAIOTCA:



PazButne n10003HATEIBPHOCTH M (OPMHUPOBAHHME HWHTEpECa K H3YYCHHIO HPUPOIBI METOIAAMHU
CCTCCTBCHHBIX HAYK;
Pa3BuTHE HHTEIICKTYaTbHBIX U TBOPYECKUX CITIOCOOHOCTEHN yJaInxcs;
Bocrnuranue OTBETCTBEHHOI'O OTHONIIEHHUS K mpupoac, OCO3HaHHA HCO6XOI[I/IMOCTI/I 3alIUThI
OKpYKArOIEeH Cpe/ibl, CTPEMIICHHUIO K 3I0POBOMY 00pa3y JKU3HU;
Pa3Butne HHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I\/JI ydJamuxcsda, MOTUBALlMKU K U3YYCHUIO B
I[&JII)HGﬁIH@M Pa3JIMYHBIX €CTCCTBCHHBIX HAYK.

MeranpeaMeTHBIMU pe3yJbTATAMH U3yYCHHS €CTECTBO3HAHWS B OCHOBHOHM MIKOJE
SABJISAFOTCAI:
OBnaneHue cocod0aMu caMOOpraHU3aANK YUeOHOU JEATEIbHOCTH, YTO BKJIIOYACT B CEOSI YMEHUS:
CTaBUTh LECJIM U INIAHUPOBATH JIMYHYIO y‘~I€6HYIO ACATCIBbHOCTDh, OILICHUBATH COOCTBEHHEIN BKJIaJ B
ACATCIIBHOCTD I'PYIIIEI; IPOBOJUTh CAMOOLIICHKY YPOBHS JIMYHBIX y‘Ie6HI)IX }IOCTH)KeHHfI;
OcBoeHHE TIPHEMOB HCCIIEAOBATEILCKOW JAEATENLHOCTH: (POPMYIUpPOBaHUE eI YI4eOHOTO
uccienoBaHus (ombiTa, HaOMIOJEHUS), COCTABJIEHHME €ro IulaHa, (PUKCHUpOBaHHE pE3Yy/IbTATOB,
HCIOJIb30BAHUE TMPOCTHIX H3MEPUTEIBHBIX MPHOOPOB, (HOPMYIUPOBKA BBHIBOJOB MO pe3yibTaTam
UCCIIEIOBAHUS;
dopmMupoBaHUE TPUEMOB pabOTHI ¢ HHPOPMAIIMEH, YTO BKIIIOYACT B CEOSI YMEHUS: TTOUCK U OTOOP
HWCTOYHUKOB WH(poOpManuu (CrpaBouYHblE W3JaHUS Ha TiedaTHOW ocHoBe W B Buae CJI,
nepuoAndeckre u3nanus, VHTepHeT W T.J.) B COOTBETCTBHHM C YYCOHOM 3ajadyeil WM peaabHOM
KU3HEHHOM cUTyalluel; cucTeMaTu3anus HHPopMaluu; moHuMaHue nudopmanu,
MIPEJICTABJICHHOW B Ppa3MYHONM 3HAKOBOM CHUCTeMe — B BUJE TaOmuL, Auarpamm, rpaduxos,
PUCYHKOB U T.J.;
Pa3BuTHe KOMMYHHKATUBHBIX YMEHUW W OBJIQJICHHE OIBITOM MEXIMYHOCTHOW KOMMYHHUKAIUH,
KOPPEKTHOE BEACHUE JUAJIoTa U y4acTue B JUCKYCCHUHU, ydacThe B paboTe TPYMIbl B COOTBETCTBUU C
0003HaYeHHOH POJIBIO.

IIpenmMeTHBIMHU pe3yIbTATAMM BBHIITYCKHUKOB OCHOBHOM IITKOJIBI SIBJISIFOTCS:
B neHHocTHO-OpueHTAMOHHOU cepe — GopMupoBaHuEe MPEICTABICHUNH O €CTECTBO3HAHUU Kak
OJIHOM M3 BaXKHEHIIMX CMOCOOOB MO3HAHUSA YEIIOBEKOM OKPYXKAIOIIEro MHpa, Kak BasKHEHIIeM
AJIEMEHTE KYJIbTYPHOTO OIbITa YEIOBEUYECTBA;
B no3HaBatenbHO# cdepe — paciiupeHre U CUCTeMaTHU3alusl 3HaHUH 0 MHOT000pa3nu 00BEKTOB U
SBIIGHUN TPUpPOAbl; (POPMUPOBAHME TMPEACTABICHUI O B3aMMOCBSI3M MHpa KUBOM U HEKUBOU
MIPUPOJBI, MEXK]Y KUBBIMU OpPraHU3MaMu; 00 U3MEHEHHUSIX MPUPOJHOM Cpebl MOJ BO3ACHCTBHEM
YeloBeKa; OCBOCHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHHN, HEOOXOJMMBIX Ui AalbHEHIIEero
M3YYCHUS CHUCTEeMATHUECKUX KYPCOB €CTECTBEHHBIX HayK; (QOpMUpOBAaHHE JIEMEHTapHBIX

HCCICIOBATCIIbCKUX yMeHHfI; MNPUMCHCHUC TIOJTYUYCHHBIX 3HaHUN U YMCHI/Iﬁ IJId pCIICHUA



MPAKTUYECKUX 33724 B TIOBCETHEBHOW JXM3HU, JUII OCO3HAHHOTO COOJIIOJICHUS HOPM W TPABHII
0€30MMacHOTO MOBEICHUS TPUPOJTHON M COLMOTIPUPOTHON cpejie, TP OKa3aHUH MPOCTEUIITNX BHIOB
[EPBOM MEAULIUHCKON MOMOLIY;
B chepe pusndeckoii KymbTypbl — paclIHpEHUE MPEICTABICHUH O 3I0POBOM 00pa3e )KU3HHU.
MecTo Kypca B y4eOHOM IJIaHe

[Iporpamma BHEypouHOW JesATEABHOCTH «MHUP XUMHUU» SBISETCS HEOOXOIUMBIM
JOTIOJTHEHUEM K YIUIYOJICHHOMY W3YYCHHIO XMMHUU W OHOJIOTMM, pacCuMTaHa Ha 5 JIeT U3ydeHUus
obmuMm koimuectBoM 170 vacoB (34 yaca B 5 kiacce, 34 yaca B 6 kiacce , 34 gaca B 7 kiacce, 34

yaca B 8 kiacce, 34 gaca B 9 kjacce).



CoaeprxaHnue NporpamMmsl S Kjace

Ilpasuna mexuuku 6ezonacnocmu.
«3HAKOMCTBO C JIa0OpaTOPHBIM 000PYIOBAHHEM, IPABUIIAMH HATPEBAHUS.

Kax oonapyscumo éewecmeo unu umo maxoe ananumuka. llyremecrsue B Mmukpomup. Tena u
BemiectBa. CBoiicTBa BemiecTtB. HM3yuenue ceoiicmeé 6o0wl. llyremiectBue oaHod kammm . Sl-

nabopaHT.

3nakomcmeo ¢ xumuveckumu 3nemenmamu memannamu. OTKyga Ha Meau yepHblid Haner. Kax
yaanuTh pkaBunHy? IISTh paccka3oB 0 30510Te, cepedpe U JApPYyrux MeTauiax. 3HaKOMCTBO C

XUMHUYECKMMHU dJIeMEHTaMU — HeMeTaiiaMu. BommeOnas cepa. A Hy-ka oTrajaii!

Xumuueckoe nomo. yFJ’IGpOI[. OnBITBI  CO  CTEKJIOM. Kunkoe cTekIo. 331(.]'[3}11(3 OITbITa

«BripanuBanne kpuctaiiay. ONbITH ¢ TUIIEBBIME MpoAykTamu. Kapamenu3zanus caxapa.

I'nwkoza u3 kpaxmana. Kak n30aButhcs oT Myx M komapos. Kak ymamute msarHa? Yrto Takoe

HaKHUIb U Kak ¢ Hel 00poThesi? OCHOBBI XUMUYECKON YMCTKU. Kora Bosia He TYIITUT OTOHb.

Ilpenapamet  0domawineii. anmeuku. JlekapcTBeHHble pacTeHus. [lomorm cebe  cam.

Pacrenus-unaukaTopsl, pacTeHus-pyao3Harusl. [Iponuioe, HacTosiee u Oyayiee

Conep:xanue nporpamMmmsbl 6 Kjacc
Iloemopenue uzyuennozo 6 5 knacce

[ToBTOpeHue ¢puznuecKux MOHATUN, HEOOXOTUMBIX IJISl U3YUEHHSI Kypca XUMUH, AJIS MPOJOJIKEHUS
oOpa3oBaHUs: 3HATh IMOHSTHS TeJa, BEIIECTBA, YMETh MPHUBOJUTH MPUMEPHl (PU3NYECKUX TENl U
BEIIECTB, YMETh MPUBOAUTH MPUMEPHl XUMHUYECKUX U (DU3MUECKUX SIBICHUH, HCKYCCTBEHHBIX U
CUHTETHYECKUX BemlecTB. DOopMUPOBAHME TMPEACTAaBICHUM 00 uAESIX U METoJax H3y4YeHHUs
MIPUPOJBI, O XUMHUH Kak (popme e€ onmucaHus U METOJe MO3HaHMs JAeUCTBUTENbHOCTH. OBllajieHue
MprUeMaMH PEIICHUs 3a/1a4 U BBITIOJHEHHS MPAaKTUYECKUX paboT:3HATh HAYUHBIH METO]| MO3HAHUS
MPUPOJBI, YMETh TOJb30BAaThCS H3MEPUTEIbHBIMU MpHOOpaMu, yMETh JAeNaTh H3MEPEeHUs H
BBIYHCIICHUSI.

Xumuueckasn cumeonuxa. Xumuueckuil 3a1emMeHm u Xumuueckasn (Iropmyﬂa

q)OpMI/IpOBaHI/Ie MOHATUN XUMHUYECKUMN OJICMCHT, 3HaKH, WJIWM CHUMBOJIbI XUMHWYCCKHUX OJICMCHTOB,
NepuoaANYICCKasa CUCTEMAa XMMUUYCCKHUX 3JIECMCHTOB, YMCHUS pa6OTaTB C KapTOYKaMUu XUMHUUYCCKUX
3HAKOB: HAa3BaHHUC JJICMCHTA, MPOU3ZHOIICHUC CHMBOJIA, JIATUHCKOI'O HAa3BAHUA. cDOpMHpOBaHI/Ie
TMOHSATHMI MOJICKYJIbI, aTOMBI, KPUCTAJUIMYCCKUC PCIICTKH. I/IHTCJ'IJ'ICKTyaJ'ILHOC Pa3BUTHUC yUAIUXCA,
q)OpMI/IpOBaHI/IC KauCeCTB  MbBINUJICHUSA, XapPAKTCPHBIX  JJIA (I)I/ISI/I‘-ICCKOﬁ JACATCIIBHOCTH U
HCO6XO,[[I/IMBIX JJIA HpOHYKTHBHOﬁ JKHU3HU B O6I.I.I€CTBG.

Bewecmea u ux ceoiicmea



dopmMupoBaHUE MPEACTABICHUH OO0 YyCTPOWCTBE W HA3HAYCHHH JIADOPATOPHOW MOCYIBI,
71a00paTOPHOTO IITATHBA U COUPTOBKH. OBIajeHUE NMPUEMaMH OMMCAHUS BELIECTB, PaOOTHI C
nabopaTopHO MOCYAOW, TaOOPATOPHBIM IITATUBOM M CIIHUPTOBKOW, CIIOCOOAMU pa3ielicHUs
cMecen.
Xumuueckue agenenus
dopMHUpOBaHUE TOHATHNA XUMHUYECKHME pPEaKIUU, MPU3HAKK U YCJIOBUA HX NPOTEKAHUSI.
O3HakOMJIEHHME CO 3HAUYEHHWEM Uil XUMHUHU 3aKOHA COXPAaHEHHUS MacChl. 3HAKOMCTBO C
OCHOBHBIMH KJIACCAMU HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB, 3HAUYEHUEM JUIsl HAPOIHOTO
X0351CTBa raza u HeTH, mepepaboTKOM ra3a u HeTH, POJIbIO MATEPUAJIOB NI COBPEMEHHOM
TEXHUKH, TIOJTUMEPOB U XUMUYECKUX BOJIOKOH, KaydyKa U PE3UHBI, BYJIKaHU3AIH.

Cooeporcanue npozpammsl 7 Kuacc
Beeoenue. Xumus - Hayka o BemiectBax. O3HakOMJIEHHE € JJaOOpPaTOPHBIM 00OpYIOBaHHUEM,
xuMudeckon mocynoi. Ilpuémsl oOpamenuss ¢ mabopatopHbIM obOopyrnoBanueM. [IpaBuia
MOBEJICHUS B JTAOOPATOPUH.
Ilpakmuueckas paboma 1. Tlpocrelimue omepanuu ¢ BEMIECTBOM. BrImonHeHWE omeparuii
HaJIMBaHUS, HACBIIAHUS, B3BEIIMBAHMS, OUYWUCTKU BOJBI: (UIBTpPOBAaHHE, BbIMIAPUBAHUE,
OTCTauBaHUE.
Bewiecmea nuwgu. 1loBapenHas conb u ee cBoiictBa. Caxap u ero cpoictsa. UYto Takoe cona?
N3 gero cnenan men? benku, kUpbl, YrI€BOAbI: 3HAYEHUE Jis1 opraHuzma. Kakyro omacHOCTh
MIPEJICTaBJISAIOT U3 ceOs MuIieBbie J0OaBKU?
IIpaxmuueckue pabomwi: Ouuctka conu. Kondernas ¢dabpuka. IIpeBpaiienue BoJbsl B KOKa-
koiy. @abpuka nmumonana. OOHapyxkeHHe Kpaxmana B xjebe, kpyrnax. OOHapyKeHue Kupa B
YUIICaX, Opexax, CEMEHax IOJICOJIHeUHUKa. VccneaoBanus CyxapuKoB, YUIICOB, Ta3UPOBAHHOM
BO/Ibl HA HAJTMYKE MUIIEBBIX 100ABOK (MCCIEIOBAaHUE STUKETOK).
Hnoukamoper. Yto Takoe wuHAMKaTopbl? HeMHOro o KHCIOM, YKCyCHas KHUCIOTa U €€
CBOMCTBA.
IIpaxmuueckue pabomul: VIcibiTaHHE WHIUKATOPAMU DPA3NUYHBIX CpPEl: JMMOHAJ, PacTBOP
CTHPaJIBHOTO MOPOIIIKa, MUHEpalibHas Boja. OOHapyXeHHE KUCIOT B TMMOHE U I0JI0Ke.

Booa. Bona n ee cBolicTBa. PacTBOpbI HACKHIILIEHHBIE U HEHACHIILIEHHBIE.
IIpakmuyeckue pabomsi: IIpUroToBIEHNE HACBIIIEHHOTO PacTBOPA COJIH.

Bumamunvr u munepanvnvie eewyecmea. ButamMuHBI, UCTOpUS OTKpBITHSA. MuHEpaabHbIE
BEIIECTBA.

IIpakmuueckue pabomul.: VI3ydeHne coJiepaHus BUTAMUHOB B MPOJIYKTaX MUTAaHUsS (M3ydeHUE
ynakoBokK). OOHapyXeHHe KaJblHsl B SUYHOM CKOpIyre. Y AajJeHne MUHEpalIbHbIX BEIIECTB U3

KOCTOYKH. HpI/IPOTOBJ'IeHI/Ie SYGHOﬁ IMacThl B JOMAIIHUX YCJIOBUAX.



Anmeuka. MHOTOOOpa3ue JIEKapCTBEHHBIX BEIIECTB.

IIpaxkmuueckue pabomui: ONBITEI C HOAOM, IIEPEKUCHIO BOIOPOIA.

Xumusa 6 6vtmy. CtupajibHble NOPOIIKH U APYrHMe MOIOLIUE cpeacTBa. MbUIo WK Mblia?
XHMHMS — IOBCIOAY; CBSI3b XUMHUH C IPYTUMHU HAYKAMHU.

Ipaxmuuecxue pabomei: BapeHue MbLIa.

Cooeporcanue npozpammsl 8 Knacc

Kak omkpuleanuce xumuueckue 3J1eMeHmol U c030464714Ch NEPUOOUYECKAS CUCHEeMA.

DOnemeHT u npocrtoe BemecTBo. [lopsankoBelil wim aroMHbll HOMEp. «ChIpbe» i1 00pa3oBaHUs
aneMeHToB. MeHnneneeB u Meiiep. Mmena snementoB. Mertamnel. Hemerammel. Bomopog.
Kucnopon. braropoansie rassl. JIaHTAaHOUABI U AKTUHOU/IBI.

Ilpupyuenwvi, no onacnpl. Kuciotel U HUX BO3JCHCTBHE HA OPraHU3M 4esoBeka. Besgecymas
CepHas KHUCIOTa. XUMHUYECKOE BO3JIEHCTBHE CEPHON KHCIOTHI HA METAJIbl, HaTypajdbHbIE U
CUHTETUYECKHUE TKaHHW, OCJIOK W JApPyrue OpraHUYecKHre BemecTBa. Mepbl MEpBOM MOMOIIU TPH
MOTAJJaHUU KUCIIOT Ha OKPYXKAIOIINE TPEIMETHI, OJIex Ay, KOxKy. «llasnpHas kucnoray. [énoun n
menouecoaepxamiue cmecu. Kaycruueckas coma. Msects. OtOenuBarenu. Ilement. Mepsl
[IEpBOM MMOMOIIHM MPYU MONAJAHUU LIEI0YEHN U IIEI0YECOIEPKAINUX CMECEH Ha KOKHBIE TOKPOBBI U
OJICKy. SIMOBUTHIE BelleCTBA M MPOTUBOSAUA. Mepbl HEOTJIOKHOM MOMOIIM MPHU OTPABJICHUSIX
XUMHUKaTamMu. ['oprourie W B3pbIBOONACHBIC BemiecTBa. AneToH. bensun. I[lpupoansiii ras.

HOJ'II/IMepHBIe MaTcpuralbl.

[IpenoTBpaiienue cirydailHOTO BO3TOpPAHUS ATHX U MOJOOHBIX MM BEIIeCTB. Mepbl MO TYIICHUIO
ouaroBBo3ropanus. [lepBas mOMOILb TPU TEPMHUUECKUX OMKOTaX.

Xumusn 3a npedenamu ooma

Ikekypecua 1. Mazazun. [lomamusis nabopatopus U3 XO3sIICTBEHHOTO U MPOIYKTOBOTO MarasuHa.
Marasun  «/lom. Can. Oropom». CepHblii 1BeT u cepa Mojortasd. OtOenuBaTenb
«[Iepconby.Kanuesas cenutpa. Kayctuueckas cona. Kucnora qis maiiku metania. PactBopurenu.
Kepocun u apyroe ObiTOoBOE TOMIMBO. MuHepalibHble yIOOpeHHs W sIOXUMHKAThl. PacTBOp
ammuaka. CreksioouncTuTeNd. XO3SMCTBEHHBI MarasuH KaxaoMy HeoOxoauMm. Marasux
«IIponykTe». Caxap, coiib, Kpaxmaiu, coja, YKCYC, COMYKU. 3HaKOMbI€ HE3HAaKOMIIbl. Moryt nu
MPEACTABIIATH ONACHOCTh BEIIECTBA U3 XO3IMCTBEHHOIO U MPOJAYKTOBOIO MAara3uHOB.

Ikckypcua 2. Anmeka. Anteka — pail g XMMUKA. ANTEYHBIM MOJ, YEM OH OTJIMYAETCS OT
WMCTUHHOTO MOJa. MapraHioBka ¥ riuiepuH — omacHoe couetanue. Gopmanun. Kak mocepedputh
MOHETY U cTekno. CanuuuioBas KHCIOTa U CaTuIMiIaThl. A elé Kakue KUCIOTHI €CTh B alTeKe.

Kenynounsiii cok. HeoObrunblii npemnapar «JIukomnoauity. DTa BKycHas W IOJE3Has TIIOKO3a.



XUMUYECKHe CBOWCTBA M NMPUMEHEHHE IIIOKO3bl. CHUPT M ciupTOBbIe HAacTOMKH. COopOuT: TOXe
criupT. Dupsl 3 anteku. Masp «BreTHaMckuil 6anbp3amy». [lepexucs Bo10poa, aKTUBUPOBAHHBIN
yroJIb U JPYTHE CTaphle 3HAKOMBIE.

Kto roroBut 1 npogaér Ham siekapcTaa.

Coneprxxanue nporpamMmmsbl 9 kiace

Paznen 0. Bxognoii cpe3 KUM 3a 2021r. — 2y

Paznen 1. Ocobennoctu OI'D mo xumuu B 2022r. — 14

— KOJM(DUKATOP IEMEHTOB COJIEPIKAHMS

— cnenupuxarusa Kumor OI'D o xumun

— uHpopMauoHHbIe pecypcbl OI'D

Pazpen 2. «Mup xumum» 24 4 — TEOPETMUYECKHMH MarTepuan I0 HEOPraHMYECKOM XUMHH W
MEePBOHAYAIBHBIM TIPEJICTABIICHUSM 110 OPraHWYeCKOW XWMHH, METOJWKA PEIICHUS 3aJaHui
Pa3HOTO YPOBHS CIOKHOCTH.

Crtpoenue atoma. CTpoeHHE IEKTPOHHBIX 0001049eK aToMOB mepBbIX 20 anemenToB [1CXD
[lepronnueckuii 3aKOH U MIEPUOINYECKasi cUcTeMa XuMu4deckux 3remeHToB J[.M. Menaeneena
Crpoenue wmoJekya. XHUMHUYECKas CBfA3b: KOBaJIeHTHas (HEMOJIApHAas, MOJIApHas), HOHHasi,
MeTaJuIn4ecKasl.

BasieHTHOCTD XMMUYECKUX 3J1EMEHTOB. CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB.

[IpocTsie u cnoxHble BemecTBa. OCHOBHBIE KIacChl HEOPraHMYECKUX coeanHeHnil. Homenkiarypa
HEOPraHUYECKUX COCTUHECHUI.

XuMH4uecKass peakuus. YCIOBUS W NPU3HAKU IMPOTEKAHUS XMUMHUYECKUX PEaKIui. XHUMHUUYECKHE
ypaBHEHUs. 3aKOH COXPaHEHUsI MACCHI BELECTB.

Knaccudukanuss XUMHYECKUX pEaKIUi MO pa3IUYHBIM TpHU3HAKaM: KOJIMYECTBY U COCTaBYy
HCXOJIHBIX M TOJIYYEHHBIX BEILLECTB; U3MEHEHHUIO CTEIICHEW OKUCIEHUS XMMUYECKHUX HJIEMEHTOB,
MOTJIOIIEHUIO U BBIACIICHUIO SHEPTUU.

Briuncnenue MaccoBoil 1071 XUMHUUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHI U HEXNEKTPOIUThI. KaTHOHBI U aHUOHBI. DJIEKTPOJIMTHYECKAS. TUCCOLUALNS KUCIIOT,
IeNoveid, coneit (cpeIHux)

Peakunu noHHOTO 0OMEHA U YCIOBUS UX OCYIIECTBICHHUS.

XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHUUYECKHE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMHUUYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCHIOB.

XuMHUYECKHE CBOMCTBA coliel (CpeHIX)



XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIJIOB: TaJIOTCHOB, KUCIOPO/1a, CEPBI.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJLIOB: a30Ta, Gochopa, yriepoaa, KpeMHHSI
Uuctele BemecTBa U cMecu. [IpaBuna 6e30macHoi pabOThl B MKOJIBHOU Jaboparopun. YenoBek B
MUPE BEIECTB.

OKHUCITUTEIIbHO-BOCCTAHOBUTENIbHBIC Peakiini. OKUCIUTEb U BOCCTAHOBUTEIIb.

Bblunciienne MaccoBOM  JI0JIM  paCTBOPEHHOTO BEHISCTBA B pacTBOpe. BbIUMCICHHS TI0
XUMUYECKOMY YPaBHEHHUIO.

PacuérHble 3a/1a4i: BEIYMCIIEHNE MACCOBOM J0JIM XUMHUYECKOTO DJIEMEHTA B BEIIECTBE, BEIYMCIICHHS
M0 XMMHYECKOMY YPaBHCHHIO C KCIIOJIb30BAHHEM MAacCOBOW JOJIM PAaCTBOPEHHOTO BEIIECTBA B
pacTBope.

B3anMOCBs3b pa3IHYHBIX KJIACCOB HEOPraHMYECKUX BEIIeCTB. Peakinyu HOHHOTO 0OMeHa.
XUMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB METAJUIOB: MIEIOYHBIX, IIEITOYHO3EMEIbHBIX, MATHUSA U
MX COEMHEHHNM, )KeJIe3a U ero COeIMHEHHH, AIFOMUHUS, €TO COETMHEHHN.

OmnpeneneHne xapakTepa Cpeabl PacTBOPOB KHCIOT W MICIOYEH € TMOMOINBIO HHIWKATOPOB.
KauectBennsie peakiuu Ha annoHbI B pactBope (CI, Br, I, S?%, S03%, SO4%, NO3 -, PO4 %, CO3 ?,
SiO; %)

KauecTBeHHBIe peakuun Ha KatHoHsl B pactBope (NHs *, Nat, K*, Ca?*, Mg?*, Fe?*, Fe**, AP,
CU2+, Zn2+)

[Tomyuenne ra3000pa3HBIX BemiecTB. KadecTBeHHBIC pEaKIMM HAa ra3000pa3HbIe BEIIEeCTBA
(KUCITOPO/T, BOJIOPOI, YIIICKHCIIBIHA a3, aMMHUaK)

[lepBoHauanbHbIe CBEACHUS OO0 OpPraHMYECKUX BEIISCTBAX: MPEACIbHBIX M HEHPEIeIbHbBIX
yIJIeBOA0pOIax (METaHe, ITaHe, STHIICHE, alleTUIICHE)

[lepBoHauanbHble CBEJCHUS 00 OpPraHMYECKHUX BEINECTBaxX: CHHpTax (METaHOJe, JTaHOJE,
TIIALEPUHE), KApOOHOBBIX KHCIOTAX (MYypasvbunoll, YKCyCHOU, CTEApUHOBOM)

buosiornyecku BaKHbIC BEIIECTBA: OCJIKH, KHUPBI, YTICBO/IBI.

Pazmen Brirouaer paboOTy 1O TPEHUPOBOYHBIM 3aJaHHSIM  JUIS  ONPEICIICHHS TOTOBHOCTHU
IIKOJPHUKOB K 9K3aMEHY 110 TOMY WJIM HWHOMY pas3ieily C TMOCICAYIOIIUM aHAM30M |
METOMYCCKUMHU PEKOMEH TAIIMSIMH.

Pa3nes 3. TecToBbIi NPaKTHKYM. —4 4

Bxitroyaet HemocpeACTBEHHO TECTUPOBAaHKE U pabOTy ¢ OJIaHKaMHU OTBETOB.

Pasnen 4. BoinoJiHeHNe NPOEKTHO-UCCJIEI0BATEIBCKUX PadoT. — 34

Paznen BkitoyaeT paboTy 00ydaromuxcs 1Mo BHIOPAaHHBIM TEMaM MPOEKTA 10 XMMHH, KOHCYJIbTAI[HH

YUHUTEJIS.



KaJIeHz[apﬂo-TeMaTn'{ecxoe l'[.]'[aHI/IPOBaHI/Ie5 KJacc

JlaTa Ne Tema 3aHATHA Kon-Bo  [ConepxaHue IeSTENbHOCTH
3aHAT 4acoB TeopeTnueckas I IpakTruyeckas 4yacTb
st 4acTh
1 Vcropust HAyKH XUMUU 1 [IpocmoTp
HeeIs BUJICOPUIIEMA, €T0
00CyXICHIE

2 [IpaBuna TeXHUKH |1 becena
Heens 0€30MacHOCTH
3 [Ip.p.Nel «3nakomctBo ¢ |1 BrinosiHeHue
Hees 1a00paTOPHBIM MPaKTUIECKOH pabOTHI

000pyI0BaHUEM,

[paBUJIAMH HarpeBaHUS)
4 Kak 0OHapyxuTh |1 becena, c
HeTes BEIIECTBO WJIM YTO TaKoe hIIeMEHTaMU

aHaJINTHKA TEMOHCTpaUi

OTIBITOB
3) [lyremecTtBue B (1 becena
HeIest MUKPOMUD
6 Tena u BemiecTna. |1 Jlab.mpakTHKyM.
He eI CBOJICTBA BEIIECTB PaccmarpuBarot
KOJUIEKLIMU MaTeprasioB

7 [TyTemecTBue omHo# (1 becena 0
Heens KarIu KPYrOBOPOTE BO/IBI
8 - maGopaHT 1 DKCKYpCHS B
Heens mabopaHTCKYI0 KOMHATY
9 [Ip.p. Ne2  HUsyuenwme (1 J1a6. mpakTUKyMm
Heens CBOMCTB BOJIbI.
10 3HAKOMCTBO cfl becena Ula6.mpakTuKym
Heens XUMHYECKUMHU

PIIEMEHTaMU METaJIaMU
11 Otkyna Ha menu 4depHbid |1 becena Jla6.mpakTHKyM
Heens HaJeT
12 Kak ynanuts p>kaBunny? 1 Jla6.mpakTHKyMm
Heens
13 [1aTh paccka3zoB o 30i0Te, |1 becena Ula0.mpakTuKyM
He1es cepeOpe U Apyruxmeraniax
14 3HAKOMCTBO cll becena
He1ens XUMHUYECKUMHU SJIEMEHTaMU

HeMeTallaMu
15 BonmeOHas cepa 1 [TpocmoTp




Heest BUICOPHIEMA
16 A Hy-Ka oTrajai! 1 BuxTopuHa,
He1ens 3araJiku
17 XUMUYECKOE JIOTO 1 mrpa
He1es
18 Yraepon 1 [pesenrarus PucyroTt pucyHku
He1es
19 OnBITHI CO CTEKIIOM 1 IIpakTuKyMm
He1es
20 PKunkoe crekino 1 becena
HeIes
21 3axiaaka onbiTa |1 [IpakTHKyMm
HEOENS «BpIpaniuBanne
KPUCTAJIIIa
22 OnbITHI ¢ numeBbiMH (1 [TpakTHKym
HeTes PO TYKTaMH
23 Kapamenm3anms caxapa 1 [TpakTUKyMm
HeIest
24 ['11r0K03a 13 Kpaxmasa 1
Heens [[pakTUKyM
25 Kak n36aButbcs oTr Mmyx u |1 becena
Heens KOMapoB
26 Kax ynanuth nsTHa? 1 becena Ulab.mpakTuKym
Heens
27 UTo Takoe HaKuIb U Kak ¢ |1 becena [[pakTuKyM
HEJes Hel 0opoThes?
28 OcHOBBI xumuueckoin |1
HEeaeIIs YUCTKU DKCKypCHUs
29 Korma Boma He Tymwt (1 becena
Heens OTOHb
30 [Ipenapatsl nomarraen (1 CooOmenns
Heens ANTeUKH YUaIIXcs
31 JlekapcTBeHHbIE pacTeHus |1 becena
He1es
32 [Ip.P.Ne3. Tlomoru ceGe |1 [TpakTuKyMm
He1es cam
33 Pacrenus-uHAUKaTOPBI, 1 becena
He1es pacTeHUs-pyJ03HATIIbI
34 [Ipomoe, Hacrosimee u |1 becena
Heens Oymyiiee




KaJIEHI[apHO-TeMaTI/I‘{eCKOG I[J'[aHI/IpOBaHI/IQG KJacc

Jlata Ne Tema 3aHATHA Kon-Bo  [ConepxaHue IeSTENbHOCTH
3aHAT 4acoB TeopeTnueckas I IpakTruyeckas 4yacTb
st 4acTh

1 Tena U BemiecTna. |1 WN3ydyenue  HOBOrO
HEAENS duznyeckue 51 MaTepraaia

XUMUYECKHE SBIJICHUS.
2 MeTo1b1 no3HaHus (1 becena
Heels [IPUPOBL. [IpaBuna

TEXHUKA OE€30MacHOCTH B

KaOWHETE XUMUHU.
3 XUMUYECKUE 3HAKH. 1 M3rotoBienue
Heaens KapTOUYEK-2JIEMEHTOB
4 JL.P. Nel  Pabora c |l Jlab.mpakTHKyM
Heaens KapTOYKaMH  XUMHUYECKUX

3HAKOB
5 Monexyibl u  aroMsl. |1 becena
HEIENs Kpucramnaeckue

[PELIETKH.
6 [Ipocteie w®  cioxHbIe |1 Jlab.mpakTHKym
He eI BEIlECTBA. JI.P. Ne2

Mo enupoBaHue u3

[J1aCTUIINHA: MOJIEH

MOJIEKYJ MPOCTHIX U

CJIOXHBIX BEILIECTB
U Xumuaeckue GopMyIIbl. 1 Ulab.mpakTuKym
He eI JI.P. Ne 3 MonenupoBanue

U3  IUIACTWIIMHA: MOJENN

MOJIEKYJIbI
8 O00011IeHNE TEMBI. 1 CoBepIIeHCTBOBAHHE
He e 3HAHUH
9 KonTtponb 3HaHu# no Teme |1 'Ypoxk-urpa
Heaens
10 3HAKOMCTBO cll Jla6.mpakTHKyMm
HeIens 1a00pPaTOPHOI MOCYIOM.

JI.P. Ne4 PaccmarpuBanuen

3apHCOBKAa XUMHUYECKOH

OCY/IbL:
11 BemiectBa 1 ux cBoiicta. |1 Ula0.mpakTuKyM
Heiens
12 JL.P. Ne50mnucanue |1 Ula0.mpakTuKyM
He1ens CBOJCTB BEILIECTB.
13 3HAKOMCTBO cll Jla0.mpakTuKyM
He1es 1a0opaTOPHBIM IITATUBOM.




JL.P. Ne6 C6opxka
1ab0paTOpHOTO  INTATHBA,
€ro yCTpOMCTBO.
14 CrpoeHue IIaMEHH. 1 Ula0.mpakTHKyM
HEJENs JI.P. Ne7 PaccmarpuBanue
rOpsIIIEH CBEUH.
15 CMecH BEIIECTB. 1
HeIeus
16 Paznenenne cmecu. JLP. |1 Jla6.mpakTHKyM
He e Ne®  Pasnenenme cMmecei
BEIIIECTB.
17 O600611eHne Temsl (1 CoBeplIeHCTBOBaHUE
HeIens «BemecTtBa u ux 3HAHWUH
CBOMCTBaY.
18 KonTposs 3Hanuit o reme |1 Pabota 1o
He e «BemecTBa i ux KapTOYKaM
CBOMCTBa.
19 XuMudeckue peaxknuu, ux |1 becena C
He e MPU3HAKA W YCIOBHS HUX DJIeMEHTaAMHU
MPOTEKAHUS ITEMOHCTpAITUH
20 JI.LP. Ne9 HaOmronenue |1
HEIENs (bU3UIECKUX u JIab.npakTrKym
XUMHUYECKUX SIBJICHUH.
21 3akoH coxpaHeHust Mmacchl |1 becena
Henens
22 Peakiun  paznoxenus W |1 becena
Henens COEIMHEHH.
23 OKCHIBI 1 becena
Henens
24 Kuciorsl 1 becena
Heens
25 OcHOBaHUS 1 becena
Heens
26 JL.p. Nel0  HeiictBue |1 Ula0.mpakTuKyM
HeIels KHCJIOT U OCHOBaHHMH Ha
WHIUKATOPBI
27 Comnu 1 becena
HeIels
28 benku, xupsl v yrnesoasl |1
He eI JL.p  Nell Pacno3naBanue Jla6.mpakTrKym
KpaxMaia
29 [TpupoHbIil ra3 u HepTh 1 becena
HeIels




30 Marepuab s (1 becena
Heels COBPEMEHHOMN TEXHUKHU
31 [lonumepsl 1 xumuueckue (1 becena
Heaens BOJIOKHA
32 Kayuyk u pe3una 1 becena
Heaens
33 O6o06mIeHNE Temsl |1 urpa «Tperwmii
HeeIs (XUMUYECKHC SIBIICHUS) T TITHIIDY
34 OOomenne  3HaHui 10 (1 Coo0OreHus
Heaens [PONICHHOMY MaTepuamy VYAITIXCS
KanenpapHo-remaTnueckoe njiaHupoBaHue/ Kjace
Jlata  Ne Tema 3aHATHS Kon-Bo  |ConmeprkaHue 1eITeIbHOCTH
BaHATH 1acos Teopetnueckas [TpakTHdeckas 9acThb
f JacTh
1 XuMus - Hayka ol becena 0
BEIECTBaX BO3HUKHOBEHUH
HayKH XUMUH,
BELIECTBAX,
CBOWCTBAX u
MIPEBPALICHUSX
2 [Ip. pabota Nel 1 3HaTh npasuia PaccMarpuBaroT
O3HakoMJIeHHE c oOpateHus c|mabopaTopHoe
1a00paTOPHBIM 1a00paTOPHBIM 000pyI0BaHKE,
000pyI0BaHHEM 00opynoBaHue OBJIQJIEBAIOT  MIpHUEMaMU
oOpaleHus ¢ HUM
3 [Ip. pabora Ne211 BbINOJHSIOT pa3iuyHbie
[Ipocreiiie omnepauuu ¢ OTIEpalliU C BEIIECTBOM
BEIIIECTBOM
4 [ToBapennas coimb u eel becena o cBoiicTBax
CBOMCTBA MTOBAPEHHOM COJIN
9) [Ip. pa6ota Ne3 Oumcrka |1 [IpoBoaAT onepanuu 1o
coJin OYHCTKE 3arpasHeHHON
[IOBAPEHHON COJIH:
BHITIApUBAHUE,
¢bubTpOBaHUE
6 Caxap u ero cBoiicTBa 1 becena.  CpolicTBa
caxapa, y4aTcst
CBSI3bIBAThH yiKe




NMCIOIMECCA 3HaHUA

Cc BHOBD
nproOpeTeHHBIMU
7 [Ip. pabota Ne4 Kondernas |1 Beimosnsaor paboty 1o
(dabpuka MPUTOTOBIICHUIO KOH(QET
u3 caxapa
8 [Ip. pabora Ne511 PaGoraror ¢ pactBOopamu
[IpeBpaiienue BoIbI B KOKa- BEIICCTB, U3y4aroT
KOy NPU3HAKH ~ XUMHUYECKUX
peakuuii
9 Yro Takoe coma? 1 becena o cBoiicTBax
COJTBI, YMETh
BBIJICIIATH TJIABHOE B
N3ydaeMOM
MaTepuale
10 [Ip. pabora Ne6 ®dabpuka |1 PaboTtaroT ¢ peakTHBamH,
JTMMOHA A M3y4aloT ~ peakuu ¢
BBIJICIICHUEM Ta3a
11 benku, Kupbl, yrieBoisl: |1 Becena 0
3HAa4YCHUE JIJIsl OpTraHU3Ma 3HAYMMOCTH OEJIKOB,
KHPOB ¥ YTJICBOJOB
B MPHUPOJIE U KHU3HH
YeoBeKa
12 I[Ip. pabota No711 OnpenensoT Kpaxmall B
OOHapyxeHue Kpaxmayia B MTUIIEBBIX MPOTYKTAX
xJyie0e, Kpymax
13 I[Ip. pabota Ne8 11 Onpenensor  Xup B
OOHapyxeHHEe  JXHpa B MTUIIEBBIX MPOTYKTAX
4HIIcaX, oOpexaxX, CEeMEHax
OJICOJTHEUHUKA
14 Kakyro OTMacHOCTH 1 becena. W3zyuator
MPEICTAaBISIOT M3 cels MOJIOKUTEIbHBIE U
MUIIEBbIC JOOABKHU? OTPUIIATEIIbHBIC
CBOMCTBA MUIIEBHIX
n00aBOK
15 IIp. pabota Ne9 1 PaboTator ¢ pactBOpamu
VccnenoBanue CyXapuKoB, BEILIECTB, U3y4aroT
YUIICOB, Fa3MPOBAHHON BOIBI NIOJY4YEeHHbIE 3HAHUS Ha
HAa  HaJIWYUE  MHIIEBBIX MPAaKTUKE
n00aBOK
16 UTo Takoe UHIUKATOPHI? 1 OrnpenensdioT Mo LBETY

XapaKTep Cpeabl




17 [1Ip. pabota NelOHcnbiranue 1 VcnBITBIBAIOT PaCTBOPHI
WHIUKATOPAaMU  Pa3IUYHBIX M3BECTHBIX BEIIECTB
cCped: JHMMOHAJA, pPacTBOP

CTHPAJILHOTO
MOPOIIIKA, MUHEpaJIbHas
BOJIA

18 Hemuoro 0 KuciaoM. 1 becena. VY3Haror

YKCycHas KuciaoTa o01ue CBOMCTBA
YKCYCHOM  KHCJIOTBI,
ee MOJIB3Y u
OTIaCHOCTH

19 [p. paboTa Nellll [TpuMeHsFOT
OOHapyXeHue KHUCIOT B MOJTYYCHHBIC 3HAHUS Ha
JMMOHE U sI0JI0Ke MIPaKTHKE

20 Bona u ee cBoiicTBa 1 Becena. V3HaroT

CBOIICTBA BOJBI, €€
pacrpoCcTpaHeHHOCT
b B IPUPOJIE

21 PactBopbl HachieHHbIe U |1 [IpumensiroT
HEHACBIIIEHHbIE MOJIyY€HHbIC 3HAHUS Ha
I[Ip. pabota Nel2 MIPaKTHKE
[IpuroroBrenne
HACBII[EHHOTO pacTBopa
COJIM U  BbIpAUIMBaHHE
KpUCTAILJIOB

22 Butamunsl. Uctopus 1 becena. Y3narot mpo
OTKPBITHSL. OCHOBHBIE

BUTAMUHBI, ux
3HAYUMOCTD TULST
yeloBeKa

23 [Ip. paborta Nel3 Hzyuenue 1 Onpenensaror ButaMud C
COJIEp)KaHUS BUTAMHHOB B BO (bpPYKTOBBIX u
MPOJIyKTaX MUTAHUS OBOIIHBIX COKaX

24 MuHepanbHble BemecTBa |1 becena. VY3naror o0

PO MHUHEPATbHBIX
BEIIECTB B MUTAHHUU
yeJoBeKa

25 IIp. pabota Nel41 OnpenensT KanpLui B
OOHapyxeHHe Kalbliusi B SUYHOMN CKOpITyIe
SIMYHOM CKOpPIIyIIE

26 [Ip. pab6orta Nel5 Vnanenue |1 Pa3nemnsitor
MUHEpaJIbHBIX BEIIECTB U3 OpraHu4eckue u




KOCTOYKH MUHEPAJIbLHBIC BEIIECTBA
27 [Ip. pabora Nel6 1 ["oTOBSIT 3yOHYIO IACTY
[TpuroroBnenue 3yOHOM
MAaCThI B JIOMAIITHUX
YCIOBUSAX
28 Muoroo6pasue 1 becena. VY3naor o0
JICKapCTBCHHBIX BEIIECCTB poJId  JIGKapCTB B
YKU3HH Y€JIOBEKA
29 [Ip. pabora Nel7 Omeithl c|1 [IponensiBatoT
HoaoMm, TIEPEKHCHIO Ka4eCTBCHHBIC PEaKIIUU
BOJZIOpOA fona, pasyoKeHue
MepOKCH 1A BOJIOPO/IA,
M3Yy4aroT UX CBOWCTBA
30 U3 yero cnenan men? 1 Becena. V3HaroT
COCTaB Merna,
TPOUCXOXKICHUE
MeIna
31 CrupanpHble TIOpomKd U |1 becena. VY3HatoT
Jpyrue MOIOIINE CPEICTBA DIIEMEHTAPHBIE BUJIBI
MOTOIITUX
CPEACTB, UX Bped M
0JTb3Y
32 Mpbu10 uiu MeLIa? 1 Becena. V3Haror
COCTaB M MOIOIIHUE
CBOWCTBA MblLJIa
33 [Ip. paborta Nel8 Bapenue |1 ["'oToBsIT MBIJIO u3
MBbLIa MBLTFHON OCHOBBI
34 Xumus — noecroay. Cesizp |1 Becena. YMeTn
XUMUH C IPYTUMU HAyKaMH CBSI3BIBATh XHMHIO C
YKU3HBIO u
pa3InYHBIMU
HayKaMu
KanennapHo-remaTnueckoe njaHupoBaHue 8 Kiacc
Jlata Ne Tewma 3ansTUS Kon-Bo [ConepxaHue nesTeNbHOCTH
3aHSAT yacoB  [[eopermueckas [TpakTHYeckas 4acTh
st 9acTh
1 JNIEMEHT U npocroe (1 lI3ydeHne  HOBOIO
Heaens BemecTBo.  UYTo  Takoe MaTepHuala
DIIEMEHT W 4YTO Takoe

MPpOCTOC BCHICCTBO. Yro




o0IIero U B 4eM pa3HHIlA
MEKTy STUMH TTOHITHIMHU.

2 [lopsinikoBbIi WIH becena
Heels aTOMHBIM HOoMep. Hcropus
BBCIICHUS TTAHHBIX
[OHATUN B HAYKYy XUMHIO.
Uto 0003HaYaIOT AaHHbBIE
TEPMUHBI.
3 «CBIpbE» TUTST 3roToBieHue
HeeTs 00pa3oBaHUS  DIIEMEHTOB. KapTOYCK-2IIEMEHTOB
3Be31bl  —  BOJOPOJHO-
reyeBast CMEChH.
DJIEMEHTHI BO BCEJICHHOM.
4 Menneneee u  Meiiep. becena [IpocmoTp dunpma
Heels Bxnan ydeHbIX B co3qaHue
MIEPHOIUICCKOTO 3aKOHA
MEePUOANIECCKON TaOIUIIBI
XUMHYECKUX JICMCHTOB.
5 mMmena 3JIEMEHTOB. becena Urpa
Heaens [IponcxoxaeHue Ha3BaHUs
XUMHUYECKUX 3JIEMEHTOB
6 Merasuisl. OCHOBHEBIE becena
Heens CBOMCTBA METAaJIJIOB.
[lepBBIil MeTa/lT YenoBeEKa.
[lonoxeHne MeTauioB B
epUoIMuecKoi Tabuie
7 HemeTaiuisl. becena
Heaens XapakTepucTuka
HEMETAIJIOB, UX OTIMYHEOT
MeTaiioB. Haxoxaenue
B IIPUPO/IE.
8 Bomopo. Hcropus Jla6.mpakTHKyM
Heaens OTKpPBITHS,  CBOWCTBA U
3HAuCHUE.
0 Kucnopon. Hcropus Ula0.mpakTuKyM
Heaens OTKpPBITHS,  CBOWCTBA U
3HauCHUE.
10 biiaropoaHbie raspl. becena
Heaens [Tonoxenue O1aropoaHBIX
ra3oB B TMEPUOIUYECKOM
TabIuIEe. OcobenHoctu
CBOMCTB OIaropoHbIX
ra3oB.
11 JlanTanon b1 u becena




HEACIIA

akTuHOMIEI. IlomokeHue B
MepuoanYeckoil  Tabmmie
.. Menneneena.
OcoOeHHOCTH
PACIOIOKEHUS

12
Hees

Kucnotein paborta cHUMHU.

Cepnas KHUCJIOTA.
Heoprannueckue BeniecTna.

KucnoTsr.

Pacno3HaBaHue KHCIOT U
ux  cBoiictBa. /leiicTBue
CEpPHOM KHCIIOTHI Ha OEJoK
KYpUHOTO siIa, caxap u
IPEBECHHY. ITepBas
[MOMOIIIb TIPU KUCIOTHBIX
0’KoTax

Jla6.mpakTHKyM

13
Heens

A3oTHas KHCJIOTA.
HeoObrunnie CBOIiCTBa
a30THOMU KHUCIOTEL
TpaBnenue a30THOM
KHUCJIIOTOM METaJIJIOB,
[MOJTy4eHHE o  TATrOH
«Oyporo rasay.
Pacno3naBanue a30THOU
KUCJIOTBI

Jlab.mpakTHKyM

14
HeIeIs

HuTtpatsl. CaolicTBa
HUTPATOB — COJIEH a30THOM
kuciaoTel. OOHapyKeHue
HUTPATOB.

Ulab.mpakTuKym

15
HeeIst

ConsiHas KHCJIOTA.
«IlasnpHass  KUCIOTa» W
cojifHAsg KHCJIOTa — 3TO
OJHO nu toxke? Kak
MIPOUCXOUT craiika
METAIIJIOB — MOTIPOOyem?

J1a6. mpakTUKyMm

16
Heens

[[[émoun 1 paboTa ¢ HUMMU.
[[[émoun — TOXE e€aKue
BEILIECTBA. CaoiicTBa
ETI0YEH. N3Bneuenne
IEJI0YM U3  LEMEHTHOM
Oontymku. OOHapyxeHue

enoyen u
€109 eCOAepKAIINX
[IPOYKTOB. IIepBas

MIOMOIIb TIPHU MICIIOYHBIX

Jla6.mpakTHKyMm




OJXKOorax

17 AnoButeie conm u padorta c |1 becena
HEIes HUMU. SIIOBUTHIC BeEIlecTBa
B JKHU3HM 4YelloBeKa. Kak
MOKHO cebe NOMOYb IpH
OTpaBICHUH COISIMU
TSDKEIBIX METAJIOB.
OcaxJeHIe TSKEITBIX
HOHOB c ITOMOII[BIO
XUMHYECKUX PEaKTHBOB
18 ["oproune BemecTBa ucmecu |1 becena
HeIels B3peiBuaTeie w rOprodme DIIEMEHTaMU
BEIIIECTBA. IEMOHCTpAIUH
OmnacHple Ta30BBIC CMECH.
HcneiTanue CMeCH
aIleTHJICHA C BO3JyXOM
VJTH KHCIIOPOJIOM.
19 Opranuveckue 1 Becena
He e PAaCTBOPHUTEIIH. DJIeMEHTaAMHU
«HecropaempbIii m1aTox». IEMOHCTpaLUu
20 AIIETOH M €ro CBOWCTBA. 1
He eI A1nieTOH Kak Jlab.mpakTukym
pactBopuTeb. 3BneueHue
xJopoduia
13 3€JEHBIX JIMCTHEB TPHU
[MOMOIIIY alleTOHA
21 bensun u kepocuH. bensun |1 becena
He e U KEPOCHMH B CpPaBHCHUHU. PJIEMEHTaMHU
O0acTu ux IEMOHCTpaIu!
IPUMEHEHUS
22 [IpupoanbIit ra3 wm |1 becena
Henens MpUPOIHBIC Ta3bl? OMBITHIC DIIEMEHTaMHU
ra30BOM 3aKUIaJIKOM IIEMOHCTpaIU!
23 Urto takoe |1 becena
He e BBICOKOMOJICKYJISIPHBIE DIIEMEHTaMHU
COCAVHECHUSA - BMC? NIEMOHCTpauu
3HAKOMCTBO c
HATypalbHBIMU 51
CUHTETUYCCKUMU
MOJIMMEpaMHU
24 Kpaxman wu wnemmonosa: |1 becena
HeIels CXOACTBO H  pasluyue. AIIEMEHTaMU
['unponus kpaxmana. MEMOHCTpAINH
25 [Tonyuenue 1 Jla0.mpakTUKyM




HEACIIA

«(CEIMTPOBAHHOU Oymarm»
1 HCTIbITAaHUE €€ CBOWCTB

26
HE eI

VckyccTBEHHBIE 51
CUHTETUYECKUE MATEpPUAIbI.
CHHTETHYECKOE BOJIOKHO U
rJracTMacca KanpoH u €€
CBOICTBA.

Jla0.mpakTHKyM

27
Hees

[ImacTmaccel B
COBPEMEHHOU
CTPOMTEIIEHON UHIYCTPHH.
Ha noxape moau ruOHYT
or ynayuss! VcnsiTanue
CBOVCTB MOJUXJIOPBUHUIIA,
[MOJIMCTUPOJIA "
(heHoIIacToB.

becena
DJICMCHTAMU
ITEMOHCTpaUU

28
Heens

Kakue ObIBalOT BOJIOKHA.
CambIii MIPOCTOU u
OBICTPBII croco6
[pacrio3HaBaHUS BOJIOKOH.

Jlab.mpakTHKyM

29
HeIeIs

Onactomeprsl. Kaydyku wu
pe3uHa. Ot4dero pe3uHa
KOTITUT? CpaBHeHMe
CBOMCTB KayyyKa U
[PE3UHBI.

—

becena
DIIEMEHTAMHU
MIEMOHCTpaITU!

30
HeIeIs

[Tonrmepsl Oyny1iero.
CKOBOpOJa U
kacTproiis  — «Tedamp»?

CHIIMKOH,

[Touemy

caMopaciiaaromasiacsa u
CaMOBO3roparomasacsa
[racTmacca. «Tonuth
I[1CYb MOXHO n

aCCI/IFHaHI/IﬂMI/I>>?

—

becena
DIIEMEHTAMHU
IEMOHCTpaIu!

31
HeeIst

[Ipupy4eHbl, HO OIACHBIL
3auéT o IpaBUiIaM
6e301acHOro o0paleHus ¢
BEIIIECTBAMHU.

becena

32
Heens

3a peaKTUBaMU B
XO3SMCTBEHHBIM  MarasuH.
Cepa wMmouioTasi, KaluiiHas
CenuTpa, aMMHadHast
CeNuTpa.

AdMMUaAKa, Kpaxmall.

pacTtBop

3a peakTuBaMu B

DKCKypCHs




[POyKTOBBIN MarasuH.
CopOut caxap, COJIb,
KpaxMaJl, CoJa,  YKCYC,
CIIUYKHU.

33

HEACIS XUMHYECKUI peakTus.

ArniTeka — pail 1 xumuka. (1 DKCKYpCHSs
Kaxngoe  ymekapctBo — —

[lepexucu BOJIOpO/a,
SITTOBUTBHIN dopMmanuH,
OecrieHHast TIII0KO3a
«Kap6oneny,
«BrerHamMckuii  Oanb3amy,
«JIukomoauii».
MHIuKaTOPHI UTST KUCIOTH
ET0Yerd U3 anTeKH.
OnbITHI c
dbenondTanenHOM,
CyIIEHOMN YEPHHUKOM,
VICITaHICKAM MXOM |
NPYTUMH JIEKapCTBAMHU.

34

OdopmieHne 3KCNO3UITUA
«XUMHS — TTIOBCIOY».

OdopmiieHue oT4eToB, |1 CooOrieHus
HeIest [oIBE/ICHIE UTOTOB. yJaIuXxcst

KanennapHo-temaTuieckoe niaHupoBanue 9 kiace

n/a

Tema 3angaTusa

Jara

[Tpumeyanus

IJ1aH

dakt

1-2

Bxoanoii cpes KUM 2021t (2 gaca)

Pasznea 1. Ocodennoctu OI'D mo xumum B 2018r. (1 yac)

Ocobennoctu OI'D o xumuum B 2022r.

KoM (pHUKaTOP JEMEHTOB cojepKaHusl, crienudukanus Kumos
OI'> mno xumuu, pgemoHcrpaunoHHeli KHUM  2022r.,
uHpopMmannoHHsle pecypcsl OI'D;

Pazpnen 2. «Mup xumumn» (24 yaca)

Crpoenne aroma. CTpoeHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB
nepBelx 20 osnementoB IICXDO. Ilepuoanueckuil 3akoH U
[EpUOJUYECKass CUCTEMa XUMHUYeCKUX dnemeHtoB .1
Meneneesa

CTpOCHI/IC MOJICKYIIL. XuMHu4Jeckas CBA3b. KOBaJICHTHasA
(HCHOHﬂpHaﬂ, HOJ'IHpHaH), MOHHas, METAJIJINYCCKasd.




BaneHTHOCTh XMMUUYECKHX 3IeMEHTOB. CTENCHb OKHCICHHS
XUMHWYCCKHUX JJICMCHTOB.

[Ipocteie u cinoxHble BemiecTBa. OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHECHU. Homenknarypa
HEOPraHUYECKUX COCTUHEHUM.

XuMHYecKass ~ peakuus.  YCIOBUA M IPU3HAKHU
MIPOTEKAHUST XUMHUUYECKUX DPEAKIHMM. XUMUYECKHE YpaBHEHUS.
3aKoH COXpaHEHHUs MACChl BEIECTB.

Knaccugukanuss XMMHYECKHX PEAKIU 10 pa3IMIHBIM
IIPU3HAKaM: KOJIMYECTBY U COCTaBY MCXOJHBIX M IOJIyYEHHBIX
BELIECTB; H3MEHEHMIO CTENEHEW OKHCIEHUS XUMHUYECKHUX
3JIEMEHTOB, MOTJIOIIEHUIO U BBIJIETICHUIO SHEPTUU.

Briuucienne MaccoBoOil 10U XUMHUYECKOTO DJIEMEHTA B
BEIIECTBE.

DNEKTPOIUTHl U HEIEKTPOIUTHl. KaTHOHBI U aHHMOHBHI.
DNEeKTPOTUTHYECKAsT JAUCCOLMAIMS KHUCJIOT, IIEJI0Yei, coJiei
(cpennux)

Peaknmun  woHHOTO  OOMEHa ®W  YCIOBUS  HX
OCYITIECTBJICHUSI.

10

XUMHYECKHUE CBOMCTBA OKCH/IOB: OCHOBHBIX,
aM(}OTEepHBIX, KUCIOTHBIX.

11

XUMHYECKHE CBOMCTBA OCHOBAHUI M KHUCJIIOT.

12

XHUMHYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCHIOB.

13

XUMHUYECKUE CBOWCTBa coJiel (cpeaHux). BzanmocBszb
pa3IMYHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB. Peakuuu
MOHHOTO 0OMEHa.

14-
15

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETALIOB:
raJOreHOB, KUCIOPOaa, CEPHI.

16-
17

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB:
azota, hocdopa, yriaepoaa, KpEMHUS

18

Uucteie BemectBa u cMecu. IlpaBuna Oe3omacHOM
paboTHI B IIKOJIBHOM JTabopaTopuu. YemoBEeK B MUPE BEILIECTB.

19

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu.
OKHCIIUTEIb 1 BOCCTAHOBHUTEIIb.

20

Brruucnenue MaccoBoii 10U paCTBopéHHOFO BCIICCTBA
B pacTBOpC. Brruucnenus mo XUMHWYCCKOMY YPaBHCHHUIO.

21

Pacuérupie 3a7aum: BBIYHUCICHHE MACCOBOM IO
XUMHUYECKOr0 DJIEMEHTAa B  BENIECTBE, BBLIYMCICHUS IIO
XUMHUUYECKOMY YPABHEHUIO C HCIOJIb30BAHUEM MACCOBOU JI0JHU
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

22

XHUMHUYECKHE CBOMCTBa MMPOCThIX BCHICCTB MCTAJIJIOB:
MICJIO0OYHBIX, MICIOYHO3CMCIIbHbIX, MAardHusad MW HX COCHHHCHHﬁ,
KEJIC3a U €ro COCHHHCHHﬁ, aJIFOMHUHHAA, €T'0 COCIUHEHUI.

23

Onpe;[eneHI/Ie XapaKkTepa Cpelabl paCTBOPOB KHUCIOT U




LIEeJI0YEl ¢ NMOMOIIbI0 MHAMKATOpOB. KadecTBeHHbIE peakuuu
Ha anmnoHs! B pactope (CI, Br, I, S%, SO3%, SOs*, NOs °, PO4
% CO03 7, Si0;3 %)

KauectBennsle peakuny Ha kaTHOHBI B pactBope (NH4
*,Na', K*, Ca?*, Mg?*, Fe?*, Fe3*, AP*, Cu?*, Zn*).

24 [Tomyyenne ra3000pa3HbIX BemecTB. KadecTBeHHBIE
peakuy Ha ra3000pa3Hble BeIIECTBA (KUCIOPOJ, BOJOPOI,
YTJIEKUCIIBIN Ta3, aMMHAK)

25 [lepBoHauanbHble  CBeACHHA 00  OpPraHMYECKHUX
BEIIECTBAX: TPEACIbHBIX W HENpPEeIeIbHBIX YTIIEBOJIOPOIaX
(MeraHe, aTaHe, STUIICHE, Al[CTHIICHE)

26 [lepBoHauanbHble  CBeACHHA 00  OPraHMYECKHX
BelllecTBaxX: chuprax (MeTaHoje, OJTaHOoJIe, TIHUIEPUHE),
KapOOHOBBIX KHCIOTaX (MypasbuHoll, yKCyCHOM, CTEapUHOBOM).

27 buomorndeckn BakHbIE BeIeCTBA: OCIKHU, IKHUPHI,
YTJIEBOBI.

Pa3znea 3. TecToBblii NpakTUKyM. (4 yaca)

28- | Jlmarnoctuyeckas pabota

29

30- | JImarnoctuyeckas padota

31

Pa3znesa 4. BoinosiHeHMe MPOEKTHO-UCCIEA0BATEIbCKUX padoT (3uaca)

32- PaboTa oOyuarommxcst 1Mo BHIOpaHHBIM TEMaM MPOEKTA,

34 | KOHCYJAbTALlUHA YYUTEIIA.




	Содержание программы 5    класс
	Правила техники безопасности.
	Повторение изученного в 5 классе
	Химическая символика. Химический элемент и химическая формула
	Вещества и их свойства
	Химические явления
	Содержание программы 8 класс
	Как открывались химические элементы и создавалась периодическая система.
	Химия за пределами дома

	Календарно-тематическое планирование 5 класс
	Календарно-тематическое планирование 7 класс

		2022-11-09T10:54:42+0400
	Давыдов О. М.




