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AHHOTAIMA

Lenbro Kypca siBnsgetcs: GopMUpoBaHUE INTYOOKOT0 M YCTOMYMBOTO HHTEPECa K
MUPY BEIIECTB U XUMHUUECKUX PEaKIUi, MPUOOPETEHNE HEOOXOIUMBIX ITPaKTHYe-
CKMX YMEHHM M HaBBIKOB 110 TEXHUKE PabOTHI B TaOOpATOPHUH.

IlepBas Tema Kypca «XHUMHS B IICHTPE €CTCCTBO3HAHUS - ITO3BOJISCT AKTyaJInu3nu-

pPOBaTh XMMHYECKNE 3HAHMS yYAIIUXCS, OJYYEHHBIE HA YPOKaxX MPUPOIOBEICHMUS,
ouonoruu, reorpadun, GU3MKKU U APYTUX HAyK O mpupoje. Takoi MmoaxoJ mo3Bo-
JSI€T YMEHBIIUTh MCUXOJIOTHYECKYIO HAarpy3Ky Ha y4yalluxcs, CBSI3aHHYIO C IOSB-
JIEHWEM «HOBOTO» IPEIMETAa, CMEHUTh TPEBOKHBIEC OKHUJIaHMS HA MOJIOKUTEIIbHBIC
AMOIIMH «BCTPEUYH CO CTAPHIMHU 3HaKOMbIMIY. [lapasiensHo NpoBOAUTCS MBICIB 00
MHTErPUPYIOIIEN pOJIM XUMHUU B CUCTEME €CTECTBEHHBIX HAayK, 3HAUMMOCTH 3TOTO
npeaMeTa JUisl yCIEUIHOTO OCBOEHHSI CMEXHBIX NMPEIMETOB. B KOHEYHOM cuere,
Takas MEXIpeIMeTHas HHTerpanusi CrnocoOCTByeT (OPMUPOBAHUIO €IMHOM ecTe-
CTBEHHO — HAyYHOW KapTHUHBI MUpa YK€ Ha HAYaJIbHOM dTare 00y4eHUs: XUMHH.

Xumusi — HayKa dKCIepuMeHTaibHas. [loaToMy B 7 Kiiacce paccMaTpUBAIOTCS TI0-
HATHS, KaK  <«OKCICpUMEHT», «HAOJIOACHHE», «U3MEPEHHE»,  «OIHca-
HHUE»,«MOJICIIMPOBAHUE», «THIIOTE3a», «BBIBOI». (I OTpabOTKM MpaKTUYECKUX
YMEHHI ¥ HaBBIKOB B JAaHHOM KypcCe€ HECJIOKHBIC M MCHUXOJIOTHYECKH JOCTYITHBIE
JUII CEMHUKJIACCHUKOB JTA0OPAaTOPHBIC W MPaKTUYeCKUEe PabOThI, 3HAKOMBIC UM IO
HadaJIbHOMY KYPCY €CTECTBO3HAHHUS M IO JPYT'MM €CTECTBEHHBIM JMCIMILIMHAM:
3HAKOMCTBO C HECJIOKHBIM JIA00paTOPHBIM 000pyaoBaHuEM (YCTPOHCTBO (hu3nye-
CKOTO IITaTUBa, HarpeBaTEIbHBIX MPUOOPOB, JIEMEHTAPHON XUMUYECKON TIOCYIbI,
KOTOPYIO OHH MPHMEHSIIM Ha 0OJiee paHHHUX 3Tarax 0O0y4YeHHs ), TPOBEICHUE TIPO-
CTEHIMX omepamnuii oO0palieHus C TAKUM 000pYyI0BaHUEM M XUMUYECKUMHU BeIlle-
cTBaMu ( TpaBWJIA HArpeBaHUs, COOJIIOJICHHE HECIIOXHBIX TMPAaBWI TEXHUKH 0€3-
OMMAaCHOCTH, (UKCHUPOBAHUE PE3YIHTATOB HAOIIOCHUS, X aHAIIU3 U T.11.).

Bropas Tema — «MaremaTika B XUMHUN» - MIO3BOJISIET OTPA0OTATh pacUETHRIE YMe-

HUS U HaBBIKH, CTOJIb HEOOXOJUMBIE IPU PEUICHUN XUMUYECKHUX 3a/ad, JAJisl KOTO-
pBIX KaTtacTpo(MUeCKW HE XBATA€T BPEMEHU B OCHOBHOM IIIKOJIE, B MIEPBYIO Oue-
peab 3aJa4y Ha 4acTh OT LEJ0ro (MaccoBasi J0Jis 3JIEMEHTa B CJIOKHOM BEILIECTBE,
MaccoBasi U 00bEMHAs 1O KOMIIOHEHTOB B CMECH, B TOM YHCJI€ U JI0JU IpUMe-
ceit). Kak BUsIHO, 0TpabaThIBaeTCsl HE CTOJIBKO XMUMHUSI, CKOJIbKO MAaTEMAaTHKA.

TDGTBH TEMA — «HBJ’IGHI/IH, OporcCxXoadmuc ¢ BCHICCTBAMU) - AKTYAJIM3HUPYET CBC-

ACHUSA ydalllUuXCd IO APYTUM IPCIMCTAM O (1)I/I3I/I‘-ICCKI/IX N XUMHWYCCKUX SBJICHUAX,



TOTOBUT WX K U3YUEHHUIO XUMHUUYECKOTO TMpoliecca Ha Oosee crapiieit cTyneHu o0y-
YCHWSI.

Yersépras tema — «Pacckasbl 10 XUMHUW» - NPU3BAaHA MOKa3aTh SPKUE, 3aHUMA-
TEJIbHBIE, SMOLIMOHAJIBHO HACBIIIEHHBIE AMU30/bl CTAHOBIICHUS U PA3BUTHUS XUMUH.
OHa cofiepKUT 3aHUMATEIbHbIE U MHTEPECHBIE TIO/IBI O BEJIMKUX XUMHUKaX, 00 OT-
JEJIbHBIX XUMUYECKUX BELIECTBAX U HEKOTOPBIX XUMUUYECKHUX ITPOLECCAX.

W3yueHne mpeiaraeMoro Kypca mnpelycMaTpuBaeT u 0oJiee MIMPOKOE UCTIOJNb-
30BaHUC aKTUBHBIX ()OPM M METOJIOB OOydYEHHS: MOBBIIICHHUE yAEILHOIO Beca ca-
MOCTOSITEJIbHOM pabOThl B OOYYEHHHU , B TOM YHCJIC MPH MOATOTOBKE COOOIICHHIA
Ha YYCHHYCCKHEC KOH(MEPCHIMH, 3allUThl MPOCKTOB, OOCYKICHHE PE3yIbTaTOB
HKCIIEPUMEHTA, BBIOOP 00BEKTA JIJIS TIOJTOTOBKH COOOIICHHS MU TIPOCKTA H JIp.

Hp@}IHaFaGMBIﬁ KypC MIpeayCcCMaTrpuBacT IMMUPOKOC PA3BUTUC TAKUX JIOTHYCCKHUX
onepam/lﬁ MBIIIJICHHUA, KaK aHaJIM3 U CUHTC3, CPABHCHHUC Ha OCHOBC adHAJIM3ad U
CHUHTC34a, O606HICHI/IC, BBIABUKCHHUC U IMOATBCPIKACHHUC WJIIM OIIPOBCPIKCHHUC THUIIO-
TC3 U T.AO.

1. HOACHUTEJIbHAS 3ATIIUCKA
PaGouas nporpamma mo XuMuH Jjist 7 Kacca COCTaBJeHa Ha OCHOBE:
[Iporpammbl Kypca XUMHUHU ISl 7 KJIacCOB OO0IIEO0pa30BaTENbHBIX YUPEKIACHHMI
aBTopoB O. C. I'abpuensna u N.I'. OctpoymoBa «Ctapt B xumuto»/ COOpHUK TIPO-
rpamm. JIpoda, 2015).
Pabouyas mporpaMmma BKJIOYaeT B CEOI:
- [losicHUTENBHYIO 3alHUCKY
- O0mmyr0 XapakKTepUCTHKY YUeOHOTO MpeaMeTa
- [IpeameTHBIC PE3yNBTATHl OCBOCHHS KOHKPETHOTO YU4eOHOTO MpeameTa, Kypea
- Conepxanue yueOHOTro npeaMeTa
- Tematnueckoe mIaHupoBaHue Ha 7 Kiace
IIporpamMma paccuurana Ha 2 yaca B Helendw. I'pynna yyamuxcs 10-12

Y€JI0BCK.
I/I3yqune XMMHUH HANIPABJCHO HA JOCTHKCHHUE CJICAY IOIIUX neJen:

- MIOJIFOTOBUTH YUYaAIIUXCS K U3YYEHUIO YUEOHOT0 MpeaMeTa « XUMUs»;

- (hopMHUpOBaHUE y yYAIIUXCS XUMHUUYECKONW KapTHHBI MUPa KaK OpraHMYecKou Ja-
CTH €r0 LEJIOCTHON €CTECTBEHHO HAYYHOW KapTHUHBI MUPA;

- pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yyaluxcs B

MPOLIECCE U3YUCHUSI UMU XUMUYECKOW HAYKHU;



- BOCIIUTaHUE YOEXJAEHHOCTH B TOM, YTO MPUMEHEHUE IOJYyYEHHBIX 3HAHUN H
YMEHUH MO0 XUMHH SIBIISAETCA OOBEKTUBHOM HEOOXOAMMOCTBIO 7151 O€30MacHOM pa-
OOTHI C BEIIECTBAMH U MaTepuagaMu B ObITY.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C HCIIOJIb30BAHUEM COBPEMEHHO-
ro 00OpyZ0BaHMS LEHTPA €CTECTBEHHO-HayYHOU HampaBieHHOCTH «Touka
pocTay», o0ecreynBaeT peanu3alnuio 00pa3oBaTEeNbHON MHPOrpaMMbl ecTe-
CTBEHHO-HAYYHOM HaIpaBJIE€HHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMM 3aKOHO/JATENbCTBA B chepe 0O0pa3oBaHMs U C yUETOM PEKO-
MeHaanui denepanbHOro oneparopa yueoOHoro npeamMera « XumMus».

KoanuecTBo yueOHBbIX 4acoB — 68 (2 yaca B HEJIEIIO)

OcHOBHBIE 321241 H3YYEHHsI MPONeAeBTHYECKOT0 Kypca XHMMH:
- (hopMHUpPOBAaHNE CUCTEMbI XUMUYCCKUX 3HAHWUN KaK KOMIIOHCHTAa €CTECTBEHHOHA-
YYHOH KapTHUHBI MHPA;
- pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, UX WHTEUIEKTYallbHOE U HPABCTBEHHOE CO-
BEPIICHCTBOBaHUE, ((OPMUPOBAHNE Y HUX T'YMAHUCTUYECKUX OTHOILICHUN U IKOJIO-
THYECKH 11eJIecO00pa3HOro MoBeACHUS B OBITY U B TPYAOBOM JESTEIBHOCTH;
- (dopmupoBaHrue yMeHHUN 0e30macHOro OOpallleHHs ¢ BEIIeCTBaMH, HCIOJIb3ye-
MBIMU B TTOBCETHEBHOM KWU3HU; BBIPAOOTKA MMOHUMAHHS OOIIECTBEHHON MOTPEOHO-
CTH B Pa3BUTHUH XUMHH, a TakKe (OPMHUPOBAHUE OTHOIICHUS K XMMHUHU KaK K BO3-
MOXXHOU 00J1acTH OyayIiel mpakTH4ecKon
JIeSITETHbHOCTH.

Hacrosimast paGodasi mporpaMMa OpPHEHTHpPOBAaHA Ha WCIIONIH30BAaHUE Y4YeOHO-
METOANYECKOr0 KOMILJIEKCA:
1.T'abpuensu O.C. , Octpoymos WU.T'., Axneounun A.K., Xumus. Beonnsrit kypce. 7

kiacc. YueOHuk.- M.: Jlpoda.2015 ¢

2.I'abpuensu O.C., Axkcenoa U.B. Xumus. [TpakTukym Kk yueOHOMY TocoOuto .7
kiacc.- M.: JIpoda.2015r.

3. I'abpuensu O.C. , [llunapena I'.A. Xumus. Pabodas Terpaab K yaeOHOMY TTOCO-
outo . 7 knacc.- M.: [Ipoda. 2015r.

OcHoBHas1 popMa 00yUYeHHsI — IPAKTUYECKOE 3aHSITHUE.



[IpenycmatpuBatoTcst cienyromue (GopMbl OpraHu3aluu yuyeOHOH paOoThI:
(GpoHTaNBHBIE, TPYNIIOBBIE U MHAUBUAYAIbHBIC, KOTOPHIE MPUMEHSIOTCS B Pa3HBIX
3BEHBSIX MpoLecca 00y4eHHUs.

MeToabl KOHTPOJIA:

Ilo mecmy konmpons na smanax oby4enus. TPeABAPUTEIbHBIN (BXOJHON), TEKy-
Ui (omepaTuBHBIN), UTOTOBBIN (BBIXOTHOM).

Ilo cnocoby oyenusanusi. «OTMETOYHAS» TEXHOJOTHUS (TPaTUIMOHHAs), «PEHTHH-
roBas» TeXHOJOTHUs (OaUTbHO-HAKOMHUTEIbHAS), «KaUYeCTBEHHAs» TEXHOJIOTHUs (COo-
YeTaHWe MEeTO/la HAOJIOJACHHUS C DKCIEPTHOW OLIEHKOH, T.€. YCBOWII — HE yCBOWII,
OBJIaJIe] — HE OBJIAIEN).

Ilo cnocoby opeanuzayuu KoHmpojs: aBTOMATHYECKUW (KOMIBIOTEPHBIN), B3au-
MOKOHTPOJIb, KOHTPOJIb YYHTEIIS, CAMOKOHTPOJIb.

I1o sedywum pynkyusm: TAATHOCTHUECKUAN, CTUMYITUPYIOIIHNA, KOHCTATUPYIOIIUH.
Ilo cnocoby nonyuenus ungopmayuu 8 xo0e KOHmMpoaA: YCTHBIM METOJT (BKJIIOYAET
OIpPOCHI, coOeceoBaHMs, 3a4eThl), MUCHbMEHHBIM METOJ (MCIOJIb3YeT KOHTPOJIb-
HbIe, pAa3IMYHbIE MPOBEPOUYHBbIE pPAaOOTHI), MPAKTHUYECKU MeToa (COCTOUT B
HAOIIOJIEHUE 3a XOJIOM BBITIOJIHECHHUS TMPAKTHUYECKHUX W J1abOpaTOpHBIX paboT, a
TaKXe MPOEKTOR).

DopMbI KOHTPOJIA:

- npakmuveckas paboma(UCTIONb3yETCs HA BCEX dTamax oOy4YeHHs, TOMOTaeT BbI-
SICHUTH IOHUMaHWE OCHOBHBIX MPUHIIMIIOB, 3aKOHOB, TEOPHIA);

- 0npocwl, dKcnpecc-onpocsul (ACTIONB3YIOTCS JJIS ONEPATUBHONW MPOBEPKU YPOBHS
TOTOBHOCTH K BOCIIPHSITHIO HOBOTO MaTepuana);

- 3auem (BBIIACTCS TIEPEUEHb BOMPOCOB, OTJIAIIAIOTCS TPEOOBAHUS K YPOBHIO MOJI-
TOTOBKH), MOYKHO TIpe/JiaraTh MPOJYMaHHYIO CHCTEMY 3a4€TOB C YYETOM CIEIH-
dukn kiacca;

- camocmoamenvras paboma (SABISETCS TUMUYHONH (OPMON KOHTPOIS, MOAPa3y-

MEBACT BBIIIOJIHCHHNEC CaAMOCTOATCIbHBIX 33I[21HHI>1 0e3 BMeNIaTeabCcTBa y‘II/ITeJIH);



- NUCLMEHHAsl KOHMPOoabHas paboma (NEepeyYeHb 3aJ]aHU WU 3a]1a4, KOTOPhIC BhI-
MOJIHSIOTCS B MUCbMEHHOM BHJI€, TEXHOJIOTHSI OLICHUBAHUSI — OTMETOYHAasl, 0 Op-
raHu3aIuu — KOHTPOJIb YUUTENS);
- mecmupoganue (UCTONIB3YETCs IS ONEPaTUBHOM MPOBEPKU KauecTBa 3HAHUM
y4almxcs ¢ BO3MOXKHOCTHIO MAIIMHHOTO BBOJIa JAHHBIX W aBTOMAaTU3WPOBAHHOU
00paboTKU Pe3ybTaTOB, TEXHOJIOTUS OIEHUBAHUS — PEUTUHIOBasl UM OTMETOY-
Has);
- ouckyccusi (MOXeT ObITh OpraHu30BaHa Kak B MUCbMEHHOM, Tak U B YCTHOU (op-
Me, UCTIOJIb3YyeT COYeTaHUE METOO0B OMpOca U cOOeCeI0BaHMUs ),
- HabmoOeHue (IPUMEHSIETCS Ha YPOKE-TIPAKTUKE U MOJIPa3yMEBAET OTCIIC)KMBAHUE
dbopMupoBaHusT YMEHHH, HABHIKOM U MPUEMOB MPUMEHEHUS MPAKTUUYECKUX 3Ha-
HUI).

Onnoit u3 3amau 0Oy4YeHHS SIBISETCSA 3/10poBhecOepexenne. Takol moaxond K

O0Oy4EeHHIO MpeyCcMaTPUBACT pa3IMYHbIC BH/IbI Y4€OHOI esiTeIbHOCTH: OIPOC

yYaIuxcs, MMCbMO, YTCHHE, CIAyIIaHUe, pacCKas, pacCMaTpUBaHHE HATJISIHBIX T10-
cobuii, OTBETHI Ha BOMPOCHL. YacTble CMEHBI OJHOMN ACATEILHOCTH APYron Gpopmu-
PYIOT y yYaIuXCcs aJanTalOHHbIe BO3MOKHOCTH,

Bre100op Ha 3aHATHH METOIOB, CIIOCOOCTBYIONIUX AKTHBH3AI[MH HWHUIIHATHBBI
1 TBOPYECKOI'O CAaMOBBIPAKEHHUS CAaMHUX yYaIIMXCSA. ITO TaKhe METOIbI, KakK Me-
TOJ cBOOOIHOTO BhIOOpa (CBOOOMHAs Oecema, BRIOOP crocoba JEHCTBHUSA, BBIOOD
crocoba B3aMMOJICHCTBHSI; CBOOOa TBOPUECTBA U T.J.); aKTUBHBIE METOJbI (00Y-
YeHHUE JCHCTBHEM, OOCY)KJICHHE B IPYIIAx, PoOjcBas Urpa, JUCKYCCHs, CEMHHAp);
METOJ/IbI, HAIPaBJICHHBIC HA CaMOIIO3HAHUEC W pPa3BUTHE (MHTEIICKTA, SMOIIHUH,

oO1IeHus, BOOOPaKEHHS, CAMOOIICHKH ).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
N3yuenne kypca XxuMuM B 7 KJIacc€ IOTOBHUT YYAaIUXCS K BOCHPHUITHIO HOBOTO

npeamera, 633preTCﬂ Ha M3Y4YCHHH BCIICCTB M XHMMHYCCKHUX IIPOLCCCOB, 3HAKO-
MbBIX IMKOJIBHUKAaM H3 HOBCGI[HGBHOﬁ ZKHN3HH, C MUHHMMAJIbHBIM HCIIOJIB30BaAHUEM

XUMUYECKUX POpMYJI, ypaBHEHU, peaKIuii U paCYETHBIX 3a7ay.



Kypc noctpoen Ha naee peanuszaluud MEXIPEIMETHBIX CBI3€M XUMHUH C IPYTUMH
€CTECTBCHHBIMU JTUCIUIUIMHAMU, BBEICHHBIMU B O0yUYECHHUE paHEe WU Mapalijieib-
HO C XMMHEW, a TOTOMY IO3BOJISIET AKTYyaJW3UPOBATH XUMHUUYECKHE 3HAHUS y4a-
HIUXCS, TOJIyYEHHbIE HA YPOKax MPUPOJOBEACHUS, OMOIOruU, reorpadun, Gu3nku
U IPYTUX HayK O mpupoje. B pe3ynbraTe yMEHbIIAETCS TICUXOJIOTUYECKAasl Harpy3-
Ka Ha y4aluxcsl C MOsSBICHUEM HOBBIX MpeaMeToB. Takum 006pa3om, hopMupyeTcs
NOHUMaHHUE 00 UHTETPUPYIOIIEH PO XMMHUU B CUCTEME €CTECTBEHHBIX HAYK, 3Ha-
YUMOCTH 3TOrO MpeaAMETa JJIsl YCIEUIHONO OCBOECHUSI CMEKHBIX AUCHMIUIMH. B Ko-
HEYHOM CUET€ TaKas MEXKIPEIMETHAss MHTerpalus CrocooCcTByeT (GOpMUPOBAHUIO
€IMHOW €CTECTBEHHOHAyYHOW KapTHUHBI MUPA YK€ Ha HAYAJILHOM ATare U3y4eHUs
XUMUHU.

B cootBercTBUM C TpeboBaHUsMU (eaepantbHOro rocyJapcTBEHHOro 00pa3oBa-
TEJHOTO CTaHJapTa B Kypce MOJYEPKUBAECTCSA, YTO XMMHUSI — HAyKa IKCIEPUMEH-
tanbHasA. [loaTomy B 7 Kjacce paccCMaTpUBAIOTCS TAKHE METOJIOJIOTUYECKUE TTOHS-
TUSL y4eOHOTO TMpeIMeTa, KaKk IKCIIEPUMEHT, HabIt0IeHne, U3MEepeHne, OIcaHue,
MOJENNPOBAHUE, TUIIOTE3a, BEIBOJ.

[IpeniokeHHBI KypC KaK B TEOPETUUYECKOM, TaKk U B (haKTUUECKOW CBOEH 4acTh
NPaKTUKOOPUEHTHPOBAH: BCE MOHATHUA, 3aKOHBI M TEOPHUM, a TAKKE Ba)KHEUILIHE
IIPOLIECCHI, BEIIECTBA U MaTE€pUajbl JAIOTCS B IJIAHE UX MPAKTUYECKOTO 3HAUCHHS,
IIPUMEHEHHS BEIIECTB B MOBCEAHEBHOM XU3HU UM HUX POJIM B KUBOU U HEKHUBOU
IIPUPOJIE.

CoaepxaHue Kypca BBICTPOEHO C YYETOM ICHXOJOrO-IeAaroru4yecKux MPUHIU-
OB, BO3PACTHBIX OCOOEHHOCTEW HMIKOJIBHUKOB. B MOApOCTKOBOM BO3pacte Mpouc-
XOJIUT Pa3BUTHEC TO3HABATENBHOU c(epbl, yueOHass AEATEIBHOCTh MPHOOpETacT
YepThl JIESITENBHOCTH MO CaMOOPraHW3allMid W CaMOOOpa30BaHMIO, YydYallUecs
HAYMHAIOT OBJIAJIEBATh TEOPETHUCCKUM, (DOpMaTbHBIM, pe()ICKCHBHBIM MBIIIJICHU-
eM. Ha nepBblii mi1aH y MOAPOCTKOB BhIJABUTAETCS (DOPMUPOBAHUE YHUBEPCATBHBIX
y4eOHBIX JIEUCTBUN, OOECMEUMBAIOIIUX PA3BUTUE TPAXKIAHCKOM UIECHTUYHOCTH,
yyalirecs: BKIIOYAIOTCSI B KOMMYHUKATUBHYIO YU4E€OHYIO JI€ATEeNIbHOCTh, TJe Mpe-

00J1ajat0T Takue €€ BUbI: YMEHHE MOJHO M TOYHO BhIPAXKaTh CBOU MBICIIH; apry-



MEHTUPOBATh CBOIO TOUYKY 3pEHMs; padoTaTh B rpyIie, NPEeACTaBIsATh U COOOIIATh
MH(pOpMAIMIO B yCTHOW U MUCbMEHHOM (hopMme; BCTynaTh B AUAJIOT U T. A.

Ha stane ocHOBHOro 0011ero oopa3oBaHus MPOUCXOIUT BKIIOUEHUE 00yYaeMbIX B
MPOEKTHYIO U HCCJEA0BATEIbCKYIO AESTENbHOCTh, OCHOBY KOTOPOWM COCTaBIISIOT
Takue ydeOHbIe JEHCTBUS KaK YMEHUE BUJIETh MPOOJIEMbl, CTABUTH BOIIPOCHI, Kiac-
cuuurupoBaTh, HAOMIOAATh, TPOBOJUTH 3KCIEPUMEHT, AENaTh BHIBOJABI U yMO3a-
KIIIOYEHUS1, OOBSCHSTH, I0Ka3bIBaTh, 3AIMIIATH CBOU UCH.

OcHOBY M3y4Ye€HUs MPOIEIEBTUUECKOTO Kypca XUMUHU COCTABIISAIOT:

1)  JesTenbHOCTHBIN MOIXOT;

2)  Teopwsl MO3TATHOTO (POPMHUPOBAHUS YMCTBCHHBIX JICHCTBUIA,

3)  NPUHIKI UHTETPATHBHOTO MOJAX0ja B 00pa30BaHUY;

4)  WCMOJIb30BaHME AJICKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB.

Copepxanue Kypca HampaBiIeHO Ha (OpMHUpOBAHHE YHUBEPCAIbHBIX YUYEOHBIX
JeHUCTBUM, 00ECHeunBaIONINX pPa3BUTHE IMO3HABATEIBHBIX W KOMMYHHKATHUBHBIX
KayecTB JUYHOCTU. OOyuaroniyuecs BKIIOYAIOTCA B MPOEKTHYIO U UCCIIEI0BaTENb-
CKYIO J€SITeNIbHOCTh, OCHOBY KOTOPOU COCTaBJISIOT TaKhe y4ueOHbIE JIEWCTBUS, KakK
yMEHHE BUJICTh MPOOJEMBI, CTaBUTh BOIPOCHI, KIACCH(PHUIIUPOBATH, HAOIIOIATH,
POBOAUTH JKCIEPUMEHT, NIeJaTh BBIBOJIBI, OOBSCHATH, JOKA3bIBaTh, 3aAIUINAThH
CBOM WJICH, 1aBATh OIMPEJICICHUS TTOHATUM, CTPYKTYpUpPOBAaTh MaTepuan u ap. B 7
KJIACCE y4aluecs 3HAKOMSTCS C IMPEIMETOM XHMHHU U €ro CTPYKTYPOMH, €ro UCTo-
pHel U MeTOo/aMU H3Y4YEeHHs, TEXHUKOW 0€30IacHOCTH, XUMUUYECKUMH 3HAKaMU U

dbopmyamMu, CBOMCTBAMH BEIIECTB U UX MTPUMCHCHHUEM.

3. PE3VJIBTATHI U3YYEHUA XUMHUU
B pezynvmame usyuenun xumuu yueHuK 00J131cen

3HATH/MIOHUMATh

* XUMUUECKYI0 CUMBOJIUKY: 3HAKU XMUMUUYECKHX DIJIEMEHTOB, (OPMYJbl XH-
MHUYECKHUX BEIIECTB;

* gadiCHelwue XumuyeckKkue NOHAMuUA: XUMIAUYECKUHA DJIEMEHT, aTOM, MOJe-
KyJia, OTHOCUTEJILHBIE aTOMHAsl U MOJICKYJISIpHAsI MacCHI,

® OCHOGBHblE 3AKOHblI XUmuu: COXpPaHCHHUA MACChl BCIICCTB, ITIOCTOAHCTBA CO-



CTaBa;
yMeThb

* Ha3bléamb: XUMUYECKUE DJIEMEHTBI, COSIUHEHUS;

* 00vaACHAmMb: (HU3NYECKUI CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XU-
MUYECKOTO 3JIEMEHTa, HOMEPOB I'PYMIbl U MEPUOA, K KOTOPHIM 3JIEMEHT MPUHA-
JIexuT B nepuoanueckon cucreMe JI. M. Menaeneesa; 3aKOHOMEPHOCTU U3MEHE-
HUSl CBOMCTB 3JIEMEHTOB B NpelefiaX MallbIX MEepPUOJOB M TJaBHBIX MOATPYIII,
CYILIHOCTb peaKIil HOHHOTO OOMEHa;

* onpedenams: COCTAB BEIIECTB MO UX popMyJam;

* cocmagname: GOPMYIIbl HEOPTAHUYECKUX COCAMHEHHUI;

* oOpawameca ¢ XUMUUYECKOU MOCYI0H 1 1aOOpaTOpHBIM 000pyI0OBaHUEM;

* 8LIYUCAMb: MACCOBYIO JIOJI0 XUMHUUYECKOTO 3JIeMeHTa 1o (popmylie coenu-
HEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;

HCI0JIb30BAaTh IPHOOpPETEeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOM Jes-
TeJIbHOCTH U NOBCEeIHEBHOM KU3HM /IS

* Oe3onacHOro oOpallleHus ¢ BEIeCTBaMU U MaTepralaMu;

* 9KOJIOTMYECKH IPaMOTHOIO OBEIECHUS B OKPYXKAIOIIEeH cpene;

* OLICHKU BJIMSHUSL XUMUYECKOTO 3arpsi3HEHUsI OKpPY>Kalollel cpeibl Ha opra-
HHU3M YEJIOBEKa;

* KPUTUYECKON OLICHKU MH(POPMAIINH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY;

* IIPUTOTOBJIEHUSI PACTBOPOB 33 IaHHON KOHIICHTPALIMH.

INJIAHUPYEMBIE PE3YJIBTATbBI XUMUHU 7 KJIACC
JINYHOCTHBIMHU pe3yabTaTaMU U3y4YeHHs NMpeaMeTa «XuMus» B 7 Kjacce siB-
JIAKTCH CJeAyolIue YMeHust

v’ IIEHHOCTHO-OPHUEHTAIMOHHON chepe — UyBCTBO TOPIOCTH 38 POCCHICKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHUE K TPYY, LIEJI€yCTPEMIICHHOCTb;

v’ (popMHpOBaHKE IIEHHOCTH 3JI0POBOr0 M 0€30MaCHOr0 00pasa KU3HH; YCBOE-
HUE MPaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOIO 0€30MacHOTO MOBEJACHUS B
Ype3BbIYANHBIX CUTYAIUSAX, YTPOXKAIOIIUX KU3HU U 3J0POBBIO JIOJICH;

v’ Tpy10BOii chepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY HabHEMIIE 0Opa-
30BaTEJIbHON TPACKTOPHH;



v B II03HaBaTENbHON (KOIHUTHBHOM, MHTEIEKTyalbHOH) chepe — yMeHHE
YIIPABIIATH CBOECU NIO3HABATEIILHOM AEATEIbHOCTBIO.

v’ (OpMHUpOBaHHE OCHOB JKOJOTHYECKON KYJIBTYPbI, COOTBETCTBYIOUICH CO-
BPEMEHHOMY YPOBHIO DKOJIOTHYECKOI'0 MBIIUICHUS, Pa3BUTHE OIIbITA KOJIO-
IMYECKH OPUEHTUPOBAHHOM pe(IIeKCUBHO-OIIEHOYHOM U MPAKTUYECKOMN J1es-
TEJIBbHOCTH B JKU3HEHHBIX CUTYalUsAX

Pezynamuenvie YY/[

v\ yMEHHE CaMOCTOSATEILHO OINPENENIATh IEIH CBOEro OOY4YEHHUs, CTaBUTh M
dbopmynupoBath s ceOsi HOBBIE 3ajauyu B yu€0e W MO3HaBaTeJIbHOU Jes-
TEJIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHl CBOEH IMO3HABATEIBHOW J€d-
TEJIBHOCTH;

v\ yMEHHE CaMOCTOSTEIBHO IUIAHUPOBATH IYTH JOCTHKEHHsS LEIEH, B TOM
Yyucjie albTepHATHBHBIC, OCO3HAHHO BLIOMpaTh Haubosee >(PdeKTUBHBIC
crocoObl perieHus Y4eOHBIX U NMO3HABATEIbHBIX 3a]1a4;

v yMEHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMHU PE3YyIbTaTAMMU, OCY-
HIECTBJISITh KOHTPOJIb CBOEH JIESTEILHOCTH B IPOIIECCE JOCTHUAKEHUS PE3YJIb-
TaTa, OMPECNIATh CIIOCOOBI ICHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUU U
TpeOoBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUSI B COOTBETCTBUU C U3MEHSIO-
HICHCS CUTYyalluEn;

v\ YMEHHE OIIEHUBATh IPABHIBHOCTH BBIMOJHEHUS Yy4eOHOW 3a1aud, COO-
CTBEHHbBIE BO3MOKHOCTH €€ PEIICHUS;

v/ BIIaJIeHHE OCHOBaMH CaMOKOHTPOJIS, CAMOOIIEHKH, TPHHATHA PEIICHUH U
OCYIIECTBJICHHS] OCO3HAHHOTO BbIOOpa B yueOHOU M MMO3HaBAaTENbHOM jes-
TEJIbHOCTH;

v yMEHHE CO3]aBaTh, IPUMEHATH U MPEOOPA30BHIBATH 3HAKM U CHMBOJIBI, MO-
JIEIM U CXEMBI JIJISl pellieHrs y4eOHBIX U MO3HABATENbHBIX 3a/1a4;

v\ YMEHHE OpraHW30BBIBATH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JI€si-
TEIBHOCTh C YYMTEIEM W CBEPCTHUKAMH;, padOTaTh HHIUBHIYyATbHO U B
rpymIe: HaXOIUTh O0IIee PelIeHre U pa3peniaTh KOH(IUKTH HA OCHOBE CO-
IJIACOBAaHUA TO3WIMNA U y4€Ta UHTEPECOB; (HOPMYITUPOBATH, APTYMEHTUPO-
BaTh U OTCTaUBAaTh CBOE MHEHUE;

v YMEHHE OCO3HAHHO MCIIOJIL30BaTh PEYEBLIE CPEACTBA B COOTBETCTBHHU C 3a-
Jav4el KOMMYHHUKAIIMU JIJIsT BRIPQKEHHsI CBOMX YYBCTB, MBICIIEH U MOTPEOHO-
CTE; TUIAHUPOBAHUS U PETYJISILIMU CBOEH AEATENBHOCTH; BIaJCHUE YCTHOM U
MIICBbMEHHOMN PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEUbIO;

v’ (opMHpOBaHHE W pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCITOJIB30BaHUS
WH(GOPMAIIMOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

v’ (opMHpOBaHHE W Pa3BUTHE HKOJOTHUECKOTO MBIIIJIEHUS, YMEHUE TPHMeE-
HATh €T0 B MO3HABATEIbHOW, KOMMYHUKATUBHOW, COUMAIIBHON MPAKTUKE U
npodecCHoOHaTbHON OpUEHTAIINH.

IIpeamMeTHBIMM pe3yibTATAMHU M3YyYeHUS NpeaMeTa «XUMMD» SABJISIOTCH Cie-

AyouHe yMEeHHUs:



v B mo3HaBarensHO# cdepe: 1aBaTh ONMpeAeIeH s U3YUCHHBIX TOHITHH: «XH-

MHYECKHI 3JIEMEHT)», «aTOM», «HMOH», «MOJIEKYIa», «IPOCTHIE U CIOKHBIC
BEIIIECTBA», «BEIIECTBO», «XUMUYECKass (POopMyJia», «OTHOCUTEIIbHAS aTOM-
Hasg Macca», «OTHOCUTEIbHAs MOJICKYJSIpHAs Macca», <«BaJCHTHOCTbY,
CKPUCTALUIMYECKAS PEIIETKA», «OKCUIBD, «KUCIOThD», «KAYECTBEHHBIE pe-
aKIUN», « MaccoBas JIOJS», «aICOPOIUs», «IUCTHUIALMSL), «XUMUYECKas
peaKuus». ONKUCHIBATH JIEMOHCTPALIMOHHBIE UM CAMOCTOSITEILHO IPOBE/ICH-
HbIE XUMHYECKHE IKCTIEPUMEHTHI;

ONUCHIBATh U Pa3INYaTh M3YyUYEHHBIE KJIACCHl HEOPTraHUYECKUX COCUHEHUN,
MPOCTHIE U CII0KHBIE BEIIECTBA, XUMUUYECKUE PEAKIINY;

KJIacCU(UIIUPOBATh W3YUYEHHbIC OOBEKTHI U SIBIICHUS; JI€JIaTh BBIBOJBI U
YMO3aKJIFOUEHUS U3 HAOIIOJEHUM, U3yYCHHBIX XUMHUUYECKUX 3aKOHOMEPHO-
cTew;

CTPYKTYpPHPOBATh M3YUYEHHBIN MaTepuana U XUMHUYECKYI0 MH(OpMaIUIO, T0-
JYYEHHYIO W3 OPYTMX MCTOYHUKOB; MOJEIUPOBATH CTPOCHHUE MPOCTHIX MO-
JEKY;

B 1nieHHOCTHO — OpHMEHTalMOHHOM cdepe: aHaTU3UpOoBaTh U OIEHUBATH I1O-
CICACTBHUSA JUIS OKPY)KArOIIEH cpesibl OBITOBOM M IPOM3BOJICTBEHHOHN -
TEJIHLHOCTH YEJIOBEKA, CBI3aHHOM C MepepadOTKOM BEIIECTB;

B tpynoBoii chepe: mpoBOANTH XUMUUECKHUI IKCIIEPUMEHT;

B cdepe OGezonacHOCTH KUBHENEATETLHOCTH: OKAa3bIBATh MEPBYIO MOMOIIH
IIPU OTPABJICHUSX, 0’KOTaxX U JIPYrUX TPaBMaX, CBA3aHHBIX C BEUIECTBAMHU U

1a60paTOPHBIM 000PYTOBAHHUEM.

ITo3naBareabHble YY/I:

v

aHAM3UPOBATh, CPABHUBATH, KIIACCH(PUITUPOBATH U 00001IaTh (PAKTHI U SIB-
JeHUsI. BBISIBIATh NPUYMHBI U CIIECICTBUSA MPOCTHIX SIBJICHUM.

OCYILIECTBIISITH CPAaBHEHHE, KJIACCU(PUKALINIO, CTPOUTH JIOTHYECKOE PACCY K-
JICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHNE NPUYMHHO-CIICICTBEHHBIX CBA3CH.
CO3/1aBaTh CXEMaTUYECKHE MOJEIU C BBIICICHUEM CYIIECTBEHHBIX XapaAKTE-

PUCTUK OOBEKTA.



v COCTaBIIATH T€3UCHI, PA3TUYHBIC BUJIbI TUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
[IpeobOpazoBbiBaTh HHGOPMAIIMIO U3 OAHOTO BHUIA B APYrou (Tabauiy B
TEKCT U Tp.).

v BBIYUTBHIBATH BCE YPOBHU TE€KCTOBOU MH(POPMAIIUH.

v yMETb OMpPEACNISITh BO3MOXKHBIE HCTOYHUKH HEOOXOUMBIX CBEJICHUM, PO-
U3BOJIUTH MOUCK MH(OpPMAIIUH, aHATTU3UPOBAThH U OIICHUBATH €€ JJOCTOBEP-
HOCTb.

v cpenctBoM (popMHupoBaHUS MTO3HABATENBHBIX Y Y ] CIIyKUT yueOHbBIN MaTe-

puai, 1 npeiKac BCCTo IMPOAYKTUBHLIC 3aIaHUA y‘Ie6HI/IKa.

KommyHnukatuBusbie YY/I:

v' CaMOCTOSATCIBbHO OPraHn30BbLIBATH yqe6Hoe BBaHMOHeﬁCTBHG B I'pyHIic

(ompenensaTh 001IMeE LEH, paCIpeieNIATh POJIU, JOTOBAPUBATHCS IPYT C

JIPYTOM U T.1.).

KPUTEPUU OLUEHUBAHUSA
1. OneHka ycTHOrO OTBeTA.

Ormerka «5»
- OTBET MOJIHBIM M TPAaBUJIbHBIA HA OCHOBAHUM W3YUYEHHBIX TEOPHUN;
- Matepual U3J05KEH B ONPEAEICHHON JTOTMYECKON MOCIeI0BATEIbHOCTH, JIUTEPA-
TYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEIbHBIMN.

OTtBeT «4»;
- OTBET IIOJIHBIM U MPAaBUJIbHBIM HA CHOBAHWH U3YYEHHBIX TEOPUU;
- Marepuan W3JI0)KEH B ONPEACICHHOW JIOTMYECKOW IOCIEN0BATENBHOCTH, NPHU
ATOM JIOMYIIECHBI JBE-TPU HECYIIECTBCHHBIC OMIMOKHU, MCIPABICHHBIE MO TPeOo-
BAHUIO YUHTEIS.

OrmeTka «3»:
- OTBET MOJHBIM, HO TIPU ATOM JOMYIIeHa CYLIECTBEHHAs! OIIMOKA WM OTBET He-
MOJIHBIN, HECBSA3HBIN.

OTMeTKa 2»:



- MpU OTBETEC OOHAPYKEHO HEMOHMMAHWE YYalluMCS OCHOBHOTO COJEpKaHUS
y4eOHOro marepuana WId JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOphIE yua-
IUHCA HE MOXET HUCHPABUTh MPHU HABOJSIIMX BOMPOCAX YUUTENs, OTCYTCTBHUE
OTBETA.
2. OneHKa 3KCNepUMEHTAJIBHBIX YMEHUI.

- O1ieHKa CTaBUTCS HA OCHOBAHWU HAOJIOJICHUS 32 yYallUMHUCS U MTUChMEH-
HOTO OT4YeTa 3a paboTy.

OTmeTKa «5»:
- paboTa BBINOJIHEHA TOJHOCTHIO M MPABUJIbHO, CEaHbl MPaBWIbHBIC HAOJIIO/IE-
HUS Y BBIBO/IBI,
- DKCIIEPUMEHT OCYIIIECTBJICH IO IJIaHy C YYETOM TEXHUKH O€30MacCHOCTU M Tpa-
BUJI pabOTHI C BEIeCTBAMU U 000PYI0BaHUEM;
- TIPOSIBJICHBI OPTaHM3aIMOHHO - TPYJOBBIC YMEHUS, MOJJACPKUBAIOTCA YUCTOTA
pabodero Mecrta U MopsoK (Ha CToJIe, SKOHOMHO UCTIONB3YIOTCS PEaKTUBBI).

OTmeTKka «4» :
- paboTa BBIMOJHEHA MPABUJIBHO, ClIeJIaHbl MTPAaBUJIbHBIC HAOIOJACHUS M BBIBOIBI,
HO TP 3TOM JKCIEPHUMEHT MPOBEJCH HE IMOJHOCTHIO WIIM JOMYIICHBI HECyIIle-
CTBEHHBIC OIITMOKU B paboTe ¢ BeleCcTBAMU U 000PYI0BAHUEM.

OTmeTKka «3»:
- paboTa BBINIOTHEHA IPABIWJIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIIIEHA CYyIIle-
CTBEHHAs OIIMOKA B XOJ€ AKCIIEPUMEHTA B 00BsICHEHUH, B 0opopmiieHHH paboThI, B
COOJIFOICHUY TIPAaBHJI TEXHUKH 0€30IMaCHOCTH Ha paboTe C BEIIECTBAMH U 000pY-
JIOBaHUEM, KOTOpasi UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.

OTMeTKa «2»:
- JOMyIIEHBI IBe (1 00jIee) CYIIEeCTBCHHBIC OMIMOKN B XOJ¢ SKCIIEPUMEHTA, B 00b-
SCHEHHH, B 0()OpMIICHUH PabOThI, B COOJIIOICHUH TIPaBUJI TEXHUKH 0€30MacHOCTH
npu padboTe ¢ BelleCTBAMU U 00OpPYJOBAHUEM, KOTOPHIE yYAIIUICS HE MOXKET HUC-
MPaBUTH JAXKE MO TPEOOBAHUIO YUUTEIIS,
- paboTa He BBINIOJIHEHA, Y YYalIerocs OTCYTCTBYET AKCIEPUMEHTAIbHBIC YMEHUS.

3. OHeHKa yMeHI/Iﬁ pemiaTb paC4Y€THLIC 3a1a4YN.



OrmeTka «5»:
- B JIOTUYECKOM PACCYXKJCHUM U PEIICHUU HET OIMMOOK, 3ajava pelieHa paiuo-
HaJILHBIM CITOCOOOM;
OTmeTKa «4»:
- B JIOTHYECKOM PACCYKJIECHUU U PEIICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3aja4a
pelieHa HepaluoHAIbHBIM CIIOCOOOM, WM JOMYIIEHO He 0oJjiee JIBYX HECyIIle-
CTBEHHBIX OIITHOOK.
OTmeTka «3»:
- B JIOTUYECKOM PACCYKJICHUHM HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEHa CYyIIe-
CTBEHHas OImMOKa B MATEMaTHYECKUX pacueTrax.
OTmeTKa «2»:
- UIMEETCS CYIIECTBCHHBIC OITMOKU B JIOTUYECKOM PACCYXKICHUU U B PEIICHUH.
- OTCYTCTBHE OTBETA HA 3aJIaHUE.
4. OueHKa NMCbMEHHBIX KOHTPOJbHBIX PaldoT.
OTmeTKa «5»:
- OTBET MOJIHBIN U MPaBWIbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIIHOKA.
OTmeTKa «4»:
- OTBET HEMOJIHBIN WJIK JOMYIIEHO HE 00Jiee IBYX HECYIECTBEHHBIX OMIHOOK.
OTmeTKka «3»:
- paboTa BBITIOJIHEHA HE MEHEe YeM HAIOJIOBUHY, OMYIIEHA OJIHA CYIIECTBEHHAs
omrOKa U NP 3TOM JBE-TPU HECYIIECTBEHHBIE.
OT1meTka «2»:
- paboTa BBINOTHEHA MEHBIIIE YEM HAIOJIOBUHY WIIM COJCPKUT HECKOJIBKO CYIIe-
CTBEHHBIX OIIHOOK.
- paboTa He BBITIOJTHEHA.
[Ipu oreHKe BHITIOJHEHWS MUCHMEHHON KOHTPOJBHOUW PabOThl HEOOXOAMMO YYH-
THIBaTh TPEOOBaHUS €AUHOTO OpPOorpapuUecKoro pexruma.
5.0ueHka TecTOBBIX padoT.
Tectbl, cocTosimME U3 IMATH BONPOCOB MOKHO HCHOJIB30BaTh MOCJE HU3y4e-

HUs Kaxzaoro matepuana (ypoka). Tect uz 10—15 BompocoB ucnomibzyercs ais



nepuoanyeckoro Koutpodsi. Tect uz 20—30 BonpocoB HEOOXOAUMO UCIIOIb30BAThH
JUISl UTOTOBOT'O KOHTPOJIS.

[Ipu orleHMBaHUU UCMIONB3YETCS CIEAYIOIIAs IIKaJa: JIJIsi TECTa U3 MSATHU BOIIPOCOB
* HCT OIMMOOK — OIICHKA «5»;

* 0IHA OIIMOKA — OIICHKA «4»;

* IB€ OIMMOKU — OLIEHKA «3»;

* TPU OIIUOKU — OIICHKA «2».

Jns recta u3 30 BONpocCoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUJIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIIE€ 12 MpaBUIBHBIX OTBETOB — OLCHKA «2».

6. Ouenka pedepara.

Pedepar orieHnBaeTCs 10 CIEAYIOMINM KPUTEPHUSIM:

* coOroIeHre TpeOOBaHMM K ero 0hOopMIICHHIO;

* HEOOXOIUMOCTh U JOCTATOYHOCTD JIJISl PACKPBITUSL TEMbI MPUBEIACHHON B TEKCTE
pedepara nHbOpMaIUH;

* yMeHHue 00ydaroIerocsi CBOOOJHO M3JaraTb OCHOBHBIC HJICH, OTPAXKEHHBIE B pe-
dbepare;

* CIIOCOOHOCTh O0YYaromIeTocsl MOHATh CYTh 3aJ]aBa€MbIX WICHAMH aTTECTAIOH-

HOM KOMHCCHH BOMPOCOB M CHOPMYITHPOBATH TOUHBIE OTBETHI HA HUX.



4. COAEP/ KAHHUE YYEBHOI'O KYPCA.
7 Kjacc 24 B HeJleJI10, Becero 68 4. u3 HUX 2 Y- pe3epBHOEe BpeMsl

Tema 1.Xumusi B IeHTpe ecTecTBO3HAHUS(22 1)

Xumus kax wacms ecmecmeosnanus. IIpeomem xumuu. EcTecTBO3HaHHE — KOM-
IeKC HayK o mpupoe. Hayku o mpupone: dbusnka, xumus, ouonorus u reorpadus. [o-
JIO’KUTENIbHOE U OTPULIATENIHOE BO3JEICTBUE YEIOBEKA Ha IPUPOTY.

IIpenmer xumuu. Temna u BerecTBa. CBOMCTBA BEIIECTB KaK MX WHIMBUAYyaJIbHBIC
npu3Haky. CBOWCTBA BEILIECTB KAK OCHOBA MX IMPUMEHEHHUSL.

Memoovwl uzyuenus ecmecmeosnanus. Habmonenne Kkak OCHOBHOM METOJT TT0-
3HAHUS OKPYKAIOIIET0 MUpa. Y CIIOBUS MIPOBEACHUs HaOmoaeHus. [ unoresa kak npes-
TIOJIO’KEHUE, OOBSCHSIONIEE WM TIPE/ICKA3bIBAIOIIee MPOTEKaHNe HaOIII0aeMoro sIBje-
Hus. OkcriepuMeHT. Jlaboparopusi. JkcriepuMenT JabopaTtopHbiid v goMarnraui. Crio-
coOBI (PUKCUPOBAHUS PE3yJILTATOB AKCTIEpUMeHTa. CTpOEHHE TIAMEHH CBEYH, CYXOTO
rOpHOYEro, CIMPTOBKHU.

Mooenuposanue. Monen kak aOCTpaKTHBIE KOMUW H3y4aeMbIX OOBEKTOB U
mpoieccoB. Mozaenu B ¢usuke. DnekTpodopHas MalivHa Kak abCTpakTHAs MOJIENb
MosiHuK. Monenu B Ouonorvu. buonorudeckue myisixu. Mojenu B XUMUM: MaTepu-
aJIbHBIE (MOJIEJIM ATOMOB, MOJIEKYJI, KPUCTAJJIOB, allllapaTOB U YCTAHOBOK) U 3HAKOBBIC
(XMMHYECKHE CUMBOJIbI, XUMHUUYECKHE (DOPMYIIbI U YPABHEHMUS).



Xumuueckas cumeonuxa. XMMUYECKUE CUMBOJIBL. VX HamucaHue, IpoOu3HOLIE-
HUE M HH(OpMaLKs, KOTOPYIO OHU HecyT. Xumuueckue (popmyibsl. X HamucaHue,
MPOU3HOUIEHHE HUH(POpMALIHS, KOTOPYIO OHU HecyT. HIeKchl 1 K03 HUIIMEHTBHI.

Xumusa u  @usuka. YHUBEPCATbHBIA XapakTep TMOJIOKEHUN MOJEKYJISIPHO-
KHHETUYECKOU Teopuu. I IoHATHA «aToM», «MOoneKynay, «ow». Kpucrammmueckoe cocto-
sHue BelecTa. Kpucramumueckue pemerky TBepabix BemecTs. Juddysus. bpoyHos-
CKO€ JIBUKCHHE.

ArperatHoe cocTosiHUE BellecTBa. ['a3000pasHbie, JKUIKKUE U TBEP/IbIE BEIIECTBA.
Kpucrammueckue u amopdHbie TBepbie BemniecTBa. Guznueckue 1 XUMUYECKHE SIB-
JIEHUSL.

Xumust u eeoepaghus. I'eonornueckoe CTpOCHHUE TUIAHEThI 3eMJIS: SJIPO, MAHTHS,
murocdepa. DIEMEHTHBIA COCTaB I€OJOTMYECKUX COCTABHBIX YacTe IUIaHeTbl. Mu-
HEpaJibl U TOPHBIE MOPOABL. MarmMaTHyecKre U OcaJouHble (OpraHMYecKue U Heopra-
HUYECKHUE, B TOM YHCIIE U TOPIOYHE) TOPOIBIL.

Xumusa u Ouonocus. XUMHUUECKHM COCTaB >KMBOM KJIETKH: HEOPraHMYECKHUE
(BoJla 1 MUHEpAJIbHBIC COJIM) U OpraHuyeckue (OeNKH, >KUPbI, YIIIeBObl, BUTAMHU-
HbI) BemiecTBa. [IpocTeie 1 CIOXKHBIE BEMIECTBA, UX POJb B JKU3HEAEATEIHOCTH Op-
raHu3MoB. buonornyeckas ponb BOIbl B KUBOW KieTke. PotocunTe3. Poib Xj1opo-
¢unna B porecce porocunresza. buosornueckoe 3HauYeHUE KUPOB, OEIKOB, IPUp-
HBIX MaceJl, YIJIEBOIOB M BUTAMUHOB JIJIS )KU3HEEATEIBHOCTA OPraHU3MOB.

Kauecmeennvie peakyuu ¢ xumuu. [ToHITHE O KQUECTBEHHBIX PEAKIUAX KaK O
pEeaKiuiIX, BOCHPUHIMAEMBIX OPTaHOJICIITUYECKH: C TIOMOIIIBIO 3PEHHSI, CITyXa, O0OHS-
Hus. AHanutudeckuid >pdext. OmnpenensieMoe BEIIECTBO M PEaKTUB Ha Hero. Bos-
MOKHOCTb U3MEHEHUS UX POJIA HA MPOTUBOIIOJIOKHYIO.

Hemonctpanuu. 1. Komekuust pa3HbIX TEN U3 OJHOTO BEILIECTBA WIM MaTepHa-
na (Harpumep, 1abopaTopHas ocyaa u3 crekia). 2. Komiekiuys pa3mudHbIX Tl WiIn
¢dororpaduii Ten U3 aTOMUHUSA [T WUTFOCTPAIMH UICH «CBOMCTBA — MPUMEHEHHUE).
3- YuebHoe 00opyoBaHUE, UCTIONB3YEeMOE TpU U3yueHUU (HU3UKH, OMOIOTHH, T€O-
rpaduu u xumun. 4. DnekTpodopHas MalMHa B JeicTBum. 5. ['eorpadudeckue mMo-
nenu (rmo0yc, kaprta). 6. buonorunueckue Monmenu (MyJIshHKd OPraHOB M CHCTEM Opra-
HOB pPAacTEHUM, XKUBOTHBIX M 4YejoBeka).7. dusznyeckre U XUMHUYECKHE MOJIENU
aTOMOB, MOJIEKYJI BEILECTB U MX KPUCTAUIMYECKUX peuieTok. 8. OOBeMHbIE U IIapo-
CTEP’KHEBBIE MOJIEIH MOJIEKYJI BOJBI, YITIEKHCIIOTO M CEPHHUCTOrO Ias3oB, METaHa. 9-
PacnipocTpanenue 3amaxa Of€KOJIOHA, TyXOB WU JI€30/10paHTa Kak mpoiecc audpdy-
3un. 10. O6pa3ibl TBEPIbIX BEIIECTB KpUCTALTUUECKOro cTpoeHus. 11. Monenu kpu-
cTaymnmyeckux pemetok. 12. Tpu arperatasix cocrostHus Boabl. 13. [lepenuBanue yr-
JIEKHCJIOTO ra3a B CTAKaH, YPABHOBELICHHBIN Ha Becax. 14. Komnekims kpuctamye-
CKUX 1 aMOp(HBIX BenecTB U uzaenuit u3 Hux. 15. Komiekuus Munepanos (J1a3ypur,
KOPYH/I, XaJbKOMUPUT, (urooput, ramut). 16. Kosmiekuust ropHeIx mopoj (TpaHuT,



paznuuHbie (GOPMBI KaJIbIIUTA - MEJ, MpaMop, U3BEeCTHSK). 17. Koiekius roprounx
UCKOMAaeMbIX (HETh, KAMEHHBIN yroiib, caHpl, TOpd). 18. CnuproBas 3KCTpaKUus
xJiopouiia U3 3eneHbIX JUCTheB. 19. IlpokanuBanue cyxoi 3eJI€HH pacTeHUd B My-
(eNbHOM Meun i KOJTMYECTBEHHOTO OIPE/IENICHUS] MUHEPAJIbHBIX BellecTB B HUX. 20.
KauecTBennas peakuust Ha kucnopos. 21. KauecTBeHHas peakius Ha YIJIEKHACIHBIN T'a3.
22. KayecTBeHHas1 peaKiysi Ha U3BECTKOBYIO BOAY.

JlaGopaTopHbie onbIThl. 1. OnucaHue CBOMCTB KUCIOPOJA, YKCYCHOM KHUC-
70ThI, amoMuHus. 2. CTpoeHHe MIaMEHH CBEUM (CIUPTOBKH, CyXOro Toprodero). 3.
Habnronenne OpoyHOBCKOTO JIBUKEHHS YACTUUEK YEPHOM TYILIU MOJ MUKPOCKOIIOM.
4. Nzy4yeHue rpaHuTa ¢ TMOMOIIBIO YBEJIMYUTEIBHOTO cTekia. 5. OOHapyKeHue xKupa
B CEMEHaX IOJICOJTHEUHUKA U IpelKoro opexa. 6. O0HapyxeHue 3pUpHbIX Macel B
aneLCUHOBOM Kopke. 7. OO0Hapy)eHHne Kpaxmaya 1 Oeska (KIeHKOBUHBI) B TIIICHUY-
HOM MyKke. 8. OOHapyXeHHe YTICKUCIOro ra3a B BbIIBIXaéMOM BO3IyX€ C MOMOIIBIO
U3BECTKOBOM BOJIBI.

JomamHuii 3kcnepument. 1. M3rotoeienue MoJeneil MOJeKyl U3 TUIACTHIN-
Ha. 2. [lnddy3us noHOB nmepmaHraHarta kauus B Boje.3. M3zydenue ckopoctu nud-
¢by3un adpozoneit. 4. luddysusa caxapa B Boje. 5. ONBITH ¢ TYCTON 3aKPHITON TLTa-
CTUKOBOM OyThUIKOM. 6. KonnuecTBeHHOE omnpenieneHne CoAepKaHus BOJIbI B CBEXKEH
3eneHu. 7. BzaumopelcTBre acCKOpOMHOBOM KHCIIOTHI ¢ HomoMm. 8. M3yueHne cocraBa-
MOJIMBUTAMUHOB U3 JIOMAalTHe! anreuku. 9- OOHapy>keHue Kpaxmalia B IPOIyKTax IH-
TaHUSL.

IIpakTuueckas padora 1. 3HaKOMCTBO C JIaOOPATOPHBIM 000PYAOBAHUEM.
ITpaBuna 6e30macHOCTH MPHU pabOTE B XUMUUECKOM KaOMHETe (J1TabopaTopun).

IIpakTuyeckasi padora 2. HaOmronenwe 3a ropsiieil CBEYOH. YCTPOWMCTBO
criipToBKH. [IpaBuiia paGoThI ¢ HarpeBaTeILHBIMU ITPHOOPAMH.

Tema 2.
MartemaTtuueckue pacuerbl B xumuu (18 u)

OmHocumenvHble AMOMHASL U MONEKYVIAPHas maccyl. [loHATHE 00 OTHOCHUTEIh-
HBIX aTOMHOW U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOW eauHuIbl. Onpezaene-
HUE OTHOCUTEIBHOW aTOMHOM MacChl XUMHYECKHX 3JIEMEHTOB IO MEPUOAUYECKOU
tabmmie. Haxoxmenue mo ¢opmynie BemecTBA OTHOCHTEIBHOW MOJICKYIISIPHON
MacChl KaK CyMMbl OTHOCHUTEJIBHBIX ATOMHBIX MacC COCTAaBIISIOIIMX BELIECTBO XH-
MHUYECKHUX JIEMEHTOB.

Maccoeas donsa xumuueckozo snemenma 6 cnodxcHom eeujecmse. Ilonarue o
MaccoBOH J1071€ -(W) XUMHYECKOro 3JIeMCHTa B CJIOKHOM BEIIIECTBE U eepacueT 1o (op-
MyJie BemecTBa. Haxoxnaenue (opMyiibl BEHIECTBA MO 3HAYEHUSIM MAcCOBBIX JIOJIEH
00pa3yIoIUX €ro JIEMEHTOB (11 2-4aCOBOT0 U3YUYEHHUSI Kypca).



Hucmoie eewyecmea u cmecu. I1oHsATHE O YMCTOM BellecTBE U cMecu. CMecH ra-
3000pazHbie (BO3AYX, IPUPOIHBIN Ia3), )KUAKUE (HE(Th) U TBEpbIE (TOPHBIE MTOPOIbI,
KyJIMHApHBIE CMECH, CHHTETUYECKUE MOIOIIHEe cpeficTBa). CMeCH TOMOTE€HHBIEC U TeTe-
pOTEHHBIE.

Obvemnas dona komnowenma 2azoeoul cmecu. TloHstue 06 00beMHOM foe (¢)
KOMITOHEHTa ra3oBoil cmecu. CocTaB BO3[yxa M MPUPOJHOrO rasza. Pacuer oOnema
KOMITOHEHTA Ta30BOM CMECH M0 €ro 00bEMHOM J10J1€, K HA0OOPOT.

Maccosas dons eewgecmea 6 pacmsope. Ilonstue o MaccoBoit jojie (W) Beltie-
CTBa B pacTBope. PacTBopuTens M pacTBOPEHHOE BEIIECTBO. Pacdyer Macchl pacTBo-
PEHHOrO BEIIECTBA M0 MACCE PACTBOPA M MAacCOBOM J10JI€ PACTBOPEHHOTO BEIIECTBA U
JPYTHE PacueThl C UCTIOIb30BAHUEM ITHX TTOHITHIA.

Maccosas oons npumeceti. TloHsiTe 0 YMCTOM BelIeCTBE U puMecu. Macco-
Bast 7071 (W) mpumecu B o0pasiie MCXOAHOTO BemiecTBa. OCHOBHOE BEIIECTBO.
PacyeT macchl OCHOBHOrO BEIIECTBA MO MAcCe BEIIECTBA, COACPIKAILIETO OMpeje-
JICHHY0 MAaCCOBYIO JI0JIIO TPUMECEU, U APYTUE PACUEThI C UCIOJIb30BAHUEM ITHUX
MOHSITUU.

Hemoncrpamuu. 1. Munepansl kynput u TeHoput. 2. Oxcua prytu(Il). 3.
Komnekuu paznauyHbIX BUAOB MpaMopa U U3JIenui (WM WITIOCTPALUN U3ETHi)
u3 Hero. 4. Cmech peyHOro U caxapHoOro rnecka M ux pasgeinenue. 5. Komnekuus
«HedTp 1 HEGTEMPOAYKTHIY. 6. KOMnekinsa ObITOBBIX cMecel (KyJInHApHBIE CMECH,
CUHTETHYECKHE MOIOIIIME CPE/ICTBA, IAMITYHHU, HATUTKU U 1p.). 7. luarpamma 00b-
€MHOT'0 COCTaBa Bo3nyxa, 8. /[narpamma 0ObEeMHOT0O cOCTaBa MPUPOIHOTO Tasa. 9-
[IpuroroBneHne pacTBOpa ¢ 3aJaHHBIMU MAaCCOM U MAacCCOBOM J10JIEM PACTBOPEHHO-
ro BemecTBa. 10. OOGpa3Isl BEMIECTB U MATEPUAIIOB, COJIEPIKAIIMX OMPEICIICHHY O
JIOJIFO IPUMECEM.

Jomamuuii skcnepuMeHT. 1. M3ydenne coctaBa OBITOBBIX KyJIWHAPHBIX
1 XO3AMCTBEHHBIX CMecel Mo ATHuKeTKaM. 2. [I[purotoBieHnue pacTBopa coiu, pac-
YEeT MAacCOBOU JOJIM pACTBOPEHHOTO BEIIECTBA U OMBITHI C MOJY4E€HHBIM PacTBO-
pom. 3- M3yueHne cocTaBa HEKOTOPHIX OBITOBBIX M (hapMaIeBTHYECKUX Iperna-
paToB, COAEpKAIIUX ONPEICICHHYIO JOJII0 MPUMECEH, M0 UX ITUKETKAM.

IIpakTuueckas padora 3- IlpurotoBieHue pacTBopa ¢ 3aJlaHHONW Macco-
BOM J10JI€1 pACTBOPEHHOTO BEIIECTBA.

Tema 3.

SIBieHusi, mpoucxoasimuec Bemecrsamu (22 4)

Pazoenenue cmeceii. Ilonstue o pa3geneHun cMeceid U OYHMCTKE BEIECTB.
HekoTopsie mpocTeiiniie cnocoObl pa3AeieHus CMeceil: MpocenBaHue, pasjeie-
HHUE CMECeW MarHWTOM, OTCTaWMBaHHUE, JAEKaHTaIus, IeHTpUuyrupoBaHue, pase-
JICHWE C TIOMOIIBIO JEeTUTEIbHONW BOPOHKH.



Qunvmposanue. PunbTpOBaHUE B 1aOOpPATOPUU, OBITY U HA MPOU3BOJICTBE.
dunpTpar.

Aocopoyus. llonstue o0 agcopOumu U agcopOeHTax. AKTUBUPOBAHHBIN
yTOJIb KaK BaKHEHIIUM aicOpOEHT, €ro UCIoJib30BaHUuE B OBITY, Ha IPOU3BO/I-
CTBE U B BOCHHOM JieJie. Y CTPOMCTBO NPOTUBOTA3a.

Lucmunnayus, kpucmaniiuzayus u gvinapusarue. JJUCTUILISAINAS KaK Mpo-
1IeCC BBIJEJICHUS BEIIECTBA U3 KUJIKOU cMecH. JlucTuiimpoBanHas Boja U ooa-
ctu ee npuMmeHenud. [leperonka nedprtu. Hedprenpoaykrel. @pakimonHas nepe-
rOHKa >KUIKOro Bo3Ayxa. KpucTtamnmusaimus W BbhIIapUBaHHE B Ja0OpaTOpuu
(kpucTtamauzaTopsl U GpapPopoBbIC YALIKU AJIs1 BEITAPUBAHUS ) U MIPUPOJIE.

Xumuueckue peakyuu. IIoOHATHE O XMMHUYECKOW PEAKUMHU KAaK MpoOLECCe
NpEeBpalICHUs OJHUX BEIIECTB B APYTrHe. YCIOBUSA TEUYEHHS W MPEKPAIICHUS
XUMHUUYECKUX PEAKIUA.

Ilpusnaxu xumuyecxux peaxyuu. I3MeHeHne 1BETa, BbINAJEHUE OCAJKa,
pacTBOpEHME OCaJKa, BBIACICHUE Ta3a.

Hemonctpanuu. 1. IlpocenBanne cMecu MyKH U CaxapHOTO mecka. 2.
Paznenenne cmecu mOpoIIKOB CEPBI U kene3a. 3. Pa3zneneHue cMecu MOPOIIKOB
cepsl U necka. 4. Pa3aeneHne cMecu BOJBI U PACTUTEIBHOTO Maciia C MOMOIBIO
nenuTenbHOM BopoHKHU. S. IlenTpudyruposanue. 6. ®unsrpoBanue. 7. Pecriupa-
TOPHBIE MAacCKd M MapJieBble MOBS3KHU. 8. AJACOpPOIIMOHHBIE CBOWCTBA aKTUBHUPO-
BaHHOTO yriisi. 9. CuiMkareib U €ro NpuMeHEeHHE B OBITY W JIETKOW MPOMBIII-
nenHnoctu. 10. [IpotuBoras u ero ycrpoiictBo. 11. IlonyueHue nucTunanpoBaH-
HOM BOJBI C IOMOIIBIO JTAOOPATOPHON YCTAHOBKH JJIsI IEPETOHKH KHUJIKOCTEH.
12. Konneknus «Hedts u HedTenpoaykTe». 13. Pazaenenue cmecu nepmas-
raHata M AuXpomMarta Kajusg crnocoOoM kpuctauusanuu. 14. B3aumoneiictBue
IIOPOIIKOB Xeje3a U cepbl npu HarpeBaHuu. 15. [lonydyeHnue yriekucioro rasa
B3aUMOJICICTBHEM MpaMopa ¢ KHCJIOTOH W 0OHapyKeHUE €ro ¢ MOMOIIbI0 H3-
BECTKOBOM BoAbl. 16. KaTanutuueckoe pasnoxkeHue mepokcuaa Bogopoaa (ka-
Tanu3aTop — JAUOKcua Mapranna). 17. depMeHTaTUBHOE pa3j0XKEHUE Iie-
pOKCHIa BOJOPOJia ¢ MOMOIIbI0 KaTal a3bl. 18. KUCIOTHBIN OTHETYHIMTEIb, €TI0
YCTPOMCTBO M MPUHLMUI ACUCTBUA. 19. Peaknus HeWTpamu3anuu OKpPaIICHHOTO
denondranenHom pactBopa menoun kucioToit. 20. BzanmoseiicTBrue pacTBOpoB
MepMaHTaHaTa U IUXpOMaTa Kajus ¢ pacTBOpoM cyibdura HaTpus. 21. [Tomy-
yeHue ocanka rugapokcuna meau (II) mnu runpoxcuaa xenesza(lll) peakuuei
oOMena. 22. PacTBopeHHE MOJYYEHHBIX OCAJAKOB THUJPOKCHIOB METAIIOB B
kucyote. 23. [lonydeHue yriekuciaoro raza B3auMOJICMCTBHEM pacTBopa KapoOo-
HaTa HAaTpUs C KUCIIOTOM.



Jlabopatopubie onbIThl. 1. M3rotoBnenue guiabTpa U3 QuUIbTpOBaIbHOU
Oymaru win OyMakHoU canderku. 2. M3ydyeHue ycTpoHCTBa 3a)KUTaldKU U €€
IJIAMEHH.

JomamHuil 3kcnepuMenT. 1. Pa3genenue cMecu cyxoro mMojoka U ped-
HOro mnecka. 2. M3roToBiieHMe MapJiieBOM NOBSI3KM KaK CPEJCTBa MHIAWBHUIYaJb-
HOM 3aIlUTHI B IEPUOJ dNUAEMUM rpunna. 3. OTcranBaHrue B3BECU MOPOIIKA IS
YUCTKU MOCYAbl B BOJIE U €€ AeKaHTaius. 4. AncopOouusi akTUBUPOBAHHBIM YT-
JIeM KpacsaIluX BELIECTB MENCU-KOJBbIL. 5. AncopOuus KyKypy3HbIMHU NaJIOYKaMHU
napoB naxyudux BemecTB. 6. 3ydeHne coctaBa U NIPUMEHEHUS] CUHTETUYECKUX
MOIOIIMX CPENICTB, COAEPKAIIUX IH3UMBL. 7. PazimoxkeHne cMecu NMUThEBOM COMABI
U caxapHOU myJpsl Ipu HarpeBaHuu. 8. PacTBopeHue B BoJie TAOJIETKU aclIupUHA
VIICA. 9. IIpurotoBieHre U3BECTKOBOW BOJbI U ONBITHI ¢ HEH. 10. B3aumoneii-
CTBHME PacTBOpa IMepMaHraHaTa Kajausi ¢ aCKOpOMHOBOM KHCIOTOM.

IMpakTHyeckas padora 4 (qOMaIIHUI SKCIIEPUMEHT). BripaliuBanue Kpu-
CTaJIJIOB COJIH.

IIpakTuyeckas padora 5. OuncTKa MOBapEHHOU COJIU.

[MpakTudeckas padora 6 (momamHuii >kcriepuMent). Kopposus metan-
JIOB.

Tema 4.

Paccka3bl mo xumuu (64)

Vuenuueckas xougpepenyus «Bvloarowuecs pycckue YueHble-XUMUKUY.
Kuznpb u nesareapHocts M. B. Jlomonocosa, JI. 1. MenneneeBa, A. M. bytnepo-
Ba.

Konxypc coobwenuti yuawuxcs «Moe nrwobumoe sewecmeoy. OTKpPHITHE,
MOJTyYCHUE U 3HAUYCHUE BEIOPAHHBIX yYalIUMHUCS BEIISCTB.

Koukypc yuenuueckux npoexmos. ViccaenoBaHus B 00JaCTH XUMHYISCKUX
peaknuii: GOTOCHHTE3, TOPSHHE U MEJJICHHOE OKUCICHHUE, KOPPO3HUSI METAIJIOB H
CIOCcOoOBI 3aIKUTHI OT HEE, APYTUE PEaKIIUH, BEIOPAHHBIC YUAIIMMUCS.

IIpakTHyeckue padoThbl

No Ha3Banue npakTuyeckux pador
Ip.p.
1-2 | 3makoMcTBO Cc MabopaTopHBIM oOopynoBanueM. [IpaBuia Ge3omacHOCTH

pu paboTe B XMMHUYECKOM KabuHeTe (Jlaboparopun).

3-4 | HabGmonenue 3a ropsimei cBedoil. YcrpoiicTBo crmpToBkw. [IpaBuia paboTel ¢




HarpeBaTeIbHbIMU MPHUOOPAMHU.

5-6 | IlpuroroBneHue pacTBOpa C 3alaHHON MAacCOBOM J0JIeH pacTBOPEHHOTO
BEILIECTBA.
/-8 | OxcnepuMeHT. BripamnBanue KpUCTaIIOB COJIH.
9-10 | OuucTka NOBapEHHOM COJIH.
11- | Dxcnepument. Koppo3us meTamios.
12

TEMATHYECKOE PACHPEJAEJEHUE YACOB B 7 kaacce.

Ne Pa3pgenbl, TeMbI
/1

KonnuecTBO 4acoB

1. Xumus B INCHTPC CCTCCTBO3HAHUA

N

MartemaTuueckue PaCdYCThl B XUMHHU

3. | SIBneHus, MpoOUCXOASANIUEC BEIIECTBA-

MU
4. | Pacckasbpl 0 XUMHH
5. | Pesepn

Hroro:

18
18
24
6
2
68




5. KajiennapHo-TeMaTn4yecKoe IJIAHNPOBaHHE [ KJIACC

Haumeno- Ne Haumeno- Teo- IIpak- Hcnonn3oBanue JAMarHoCTHYeCKHH
BaHMe pa3- | ypo- | BaHHMe TeMbl | pus THKA 000py/10BAHUA 1IE€H- MeHTapuii
Jejaa Kypca | Ka ypoOKa Tpa «Touka pocra»
1. Xumua B | 1-2 | Xumus kak Annapar ansnposeaenus | Texymiuid: TeCT
HeHTpe HACTL eCTe XUMIYECKUX MPOLIEC-
P co(AIIXP
€CTeCTBO- CTBO3HAHWUS.
. 1. Komnekuus
3HAHHSA IIpenmer
pa3IMYHbIX (pU3NYe-
(24 4.) XAMUU. CKHUX T€JI U3 OJTHOTO
BelecTBa (CTEKIISH-
HOM JtabopaTopHOU
MOCYIbl ).
2. Komneknus
«CBolicTBa alOMU-
HUS KaK OCHOBA €T0
MIPUMEHEHUS»
3-4 | HaGmone- JlaTuukTemmepaTypsl Texymuii: Gecena
HUE U IKC- (Tepmonap-
MEPUMEHT HBIH ),CIUPTOBKA
KaK METOJbI
U3y4YEeHUs
€CTECTBO-
3HaHUS U
XUMUHU.
5-6 | [Ipaktuue- 2 JlatunkpH [TpakTrueckas paboTe
cKas 4.

pabota Nel «

3HAKOMCTBO




¢ nabopa-
TOPHBIM
obopynoBa-
HueMm. [Ipa-
BUJIA TEXHU-
ku Oe3omac-

HOCTH»

IIpakTnue-
ckas pabora
No2
«Habmarone-
HUE 3a ro-
pAIIEn CBe-
4OM.
YcTpoucTBo

u pabora

CITUPTOBKIY

JlaTuuk Temmeparyphiria-

TUHOBBIN

[IpakTuueckas paboTe

9-10

Monaenupo-

BaHUC

Monenu u3 miacTUiIn

11-
12

XUMHUUYECKUE

3HAaKHN 1

dbopmybI

Tekymmil yCTHBIN OITf

TOYKH, JTUKTAHT

14

XUMUA "

buzuka

Tekymmil yCTHBIN OIf
Ta B TETPAJU C MEYaTE
Bor. CaMOCTOSITENbHA

Nel




15- | ArperaTHele TepMpe3HCTOPHbLII- Texymmii: ycTHBIN O
16 COCTOSIHMS JaTIMKTEMIIEpaTy-
pbL,aaraukpH, nardmnk
BELIECTB
3NEKTPOIPOBOIHO-
CTH,anmapar JJIsmnpo-
BEJICHUS
XUMUYECKHX peak-
i ( AIIXP),
MAarHUTHasMeIIanKa
17- | Xumus u Texymuii: ycTHBIN
18
reorpadus OTIpOC, KapTOUKH,
19- | Xumusu PaGota ¢ kHUTOH, TeK;
20 .
ouomnorus YCTHBIN OMPOC
21- | KauecTBeH- JlatunkpH Brimonnenue nadopar
22
HBIE peak- Anmapar s nposefie- | OIBITOB
U B XU- HUSl XAMUYECKHX Peak-
MUH nuii (ATIXP), mpubop
JUTS TIONy4EeHHS Ta30B
Wiy anmapar Kumma
23- | O0o06mEenne PaGora ¢ kHuroii, Tec
24
Y aKTyaJu- Pabota B TeTpaau c I
3anus 3Ha- OCHOBOM

HUU 10 TEME

«XUMHUS B




LIEHTPE

€CTECTBO-
3HAHUS»
2. Marema- | 25- | OtHOCH- Texymuii: yCTHBIN on
THYECKHe
26 | TenbHas
pacyeTsl B
XUMHH aTOMHas U
(18 u.)
MOJICKYJISIP-
Hasl MaccChl.
27- | MaccoBas Texyuuii: ycTHBIN oM
28 | mons nie- Ta C KHUTOMU, TeTpabl
MEHTA B YaTHOM OCHOBE
CIIOKHOM
BEII[ECTBE
29- | Yucrele Be- Pabota ¢ TeTpaabio H:
30 | mecTBa u HOI OCHOBe, paboTa ¢
cMecu KOM
31- | O0pemHas Pemenue 3anau
32 | momsg rasa B
cMmecu
33- | MaccoBas CamocTosiTennbHasH paf
34 | mong Beme- Pemrenue 3amau
CTBa B pac-

TBOpE




36

IIpakTnue-
ckas pabora
Ne3 «Ilpu-
TOTOBJICHHUE
pacTBopa ¢
3aJlaHHOU
MacCOBOM
JOJIEN pac-
TBOPEHHOTO

BCIICCTBa»

JarunxpH

BrInoyHAI0T IpakTiy

ooty

38-
39

MaccoBag
JIOJIS1 TIpH-

Meceu

Tekymui: yCTHBIN OI1

41

Pemenue
3ajJa4 "
yIIPaXHEHU N
110 TeME
«Marematu-
YECKHE pac-
YeThl B XU-

MUN»

Pemenue 3amau

43

KonTtpois-
Has pa0oTa
10 TEME
«Marematu-

YecKHe pac-

BrIoaHSI0T KOHTpOJI

ooty




YCThI B XU-

MU
3. SAABnenms, | 44- | Paznenenue PaGota B TeTpaau c i
npoucxoasi- | 45 | cmeceil. OCHOBOM, J1ab0opaTopH
1me ¢ Belle- CnocoOb1
CTBaMH pasziesieHus
(224.) CMeECeu:
¢unbTpoBa-
HUE.
46- | Paznenenue 71a00paTOpHBIC O
47 | cmeceil. An-
copOnus.
48- | luctumis- Texkyuuii: yCTHBIN O
49 | us u nepe- JleMOHCTpallMOHHBIH ¢
TOHKa
50- | [Ipaktuue- Jlatauk TemmepaTypsl JloMalHui s3Kkcrepum
51 | ckas paboTta TLIATHHOBBI
Ne4 «Bwipa-
L[MBaHUE
KPUCTAIIJIOB
COJIN»
52- | [Ipaktuue- BrinosiHeHrEe npakTu:
53 | ckas pabGota paboThI

No5

«Ouunctka




[IOBAPEHHOM

COJIN»
54- | Xumuueckue JlatunkpH Pa6ota ¢ yueOHUKOM,
55 | peakiuu. Anmapat pisnposeie- | Ompoc

YcnoBus HUAXMMUYECKHX pEaK-

IPOTEKAHHUS nuii(AITXP),npubop

U TIpeKpa- JUISL IOJTYYEHHATA30B WK

HICHUS XU- annaparKumnmna

MUYECKUX

peaKIuu.
56- | [Ipuznaku Anmapar ansnposene- | PabGorta B TeTpanu ¢
57 | XUMUYECKHUX HUSXUMHYECKHX Peak- OCHOBOM.

peaxuuii it ( ATTIXP),npu-6opmns

TOTYEHUATA30B UK aIl-
naparKumma

58- | IlpakTuue- HaruukpH JloManHui1 SKCIIe]
59 | ckasg pabota

Ne6

« 3yueHnue

KOppo3uun

Kese3an
60- | O606meHne [ToaroToBKa K KOHTPC
61 | u akryanu- oote

3a1Ms 3Ha-

HHUU TI0 TeME
«SBnenus,
MPOUCXOIS-
IIKE C Bele-

CTBaMI»




62-
63

Kontpons-
Has paboTa
0 TEME
«SIBnenus,
POUCXOISI-
1IMe ¢ Beule-

CTBaMM»

BrimmonHenue KOHTPOJ

OOTHI

64-
65

O06o001maro-

1N YPOK.

IIMCEPMEHHBIN U YCTHE

4. Paccka3sbl
no xumuu (6
4.)

66

YueHuue-
ckas KoHpe-
peHIus

« Brpraro-
ruecs pyc-
CKHE y4YECHBIE

— XUMUKN»

COOOIIIEHHUS

67

Konkypc
COOOIICHUI
yqaniuxcs
«Moe m10-
OnMoe Xu-
MHYECKOE

BCIHICCTBO»

COOOIIIEHUS




68

Konkypc
MIPOEKTOB
"Uccaeno-
BaHUA B 00-
JIACTH XHU-
MHUYECKHUX

peakui"

ITPOEKTHI

OIIMCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUMA OBPA30OBATEJIBHOI'O ITPO-

HECCA



Cnmcoxk OCHOBHOM JIMTEPaTyphI:

1.T'a6puensu O.C. , OctpoymoB N.I'., Axnebunun A.K., Xumusi. BBoanslii kypc. 7
kiacc. YueOHuk.- M.: Jlpoda.2015 ¢

2.I'abpuensin O.C., AkcenoBa 1.B. Xumus. [Ipaktukym k yueOHOMY mtocoOuto .7
kiacc.- M.: JIpoga.2015r.

3. l'abpuensu O.C. , Hlunapesa I'.A. Xumus. Pabouas rerpaab Kk yueOHOMY MOCO-
outo . 7 xnacc.- M.: [Ipoda. 2015r.

CnmcoK 10NOJTHUTEJIbHO JTUTepaTyphl:

1.T'a6puensu O.C. Hunapesa I'.A. Xumus. Meroaundeckoe nocodue K mporneies-
tudeckoMy kKypey O.C. I'abpuensna, U.I'. OctpoymoBa, Axnedunnna A.K. « Xu-
musi. BBonusiit kype. 7 kinace.» M.: Ipoda. 2010 r.

2. AnukOepona JI.IO. 3anumarensHas xumus: Kaura juist ygammxcs, yuutenei u
poautenei.- M.: ACT-ITPECC, 2005 r.

3. Wrpemmep I'.U. [Muuyruna I'.A. Jlunaktudeckre Urpbl pyu 00y4YeHUH XUMUH.
— M.: dpoda. 2004.

DJIeKTPOHHbIE PeCypChI:

Moynu 3JIeKTPOHHBIX 00pa3oBaTelbHbIX pecypcoB «Xumus» (http://fcior.edu.ru)
Marepuaisl eIMHON KOJUICKIMH IIM(POBBIX 00pa3oBaTeIbHBIX PECYPCOB

(http://school/collection.edu.ru)

MaTepHajibHO-TEeXHHYECKO0E OCHAIIIEHHE 00pa30BaTeIbLHOI0 Ipolecca

IleuaTHbIe MOCOOU:

1)  Tabmuna «Ilepuoguyeckas cUcTEMa XMMHUYECKUX 3JICMEHTOB
J.M.MenneneeBay;

2)  Tabnuma «lIpaBuia TeXHUKH OE€30MMACHOCTHY;

3)  Ttabnwuia «PacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJICH B BOJIEY;

4)  xomrutekT Tabauil «Hadana XuMumy;

5)  KapTOYKH C TECTOBBIMU 3aIaHUSMH,

6) HMHCTPYKTHBHBIE KaPTOYKH JjIS JTAOOPATOPHBIX M MPAKTHUECKUX PadoT.
TexHuueckue cpeacTBa 00y4eHHsI:

1. xommbrOTED;


http://infourok.ru/go.html?href=http%3A%2F%2Ffcior.edu.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fschool%2Fcollection.edu.ru

2. MyJbTUMEIUUHBIA TPOEKTOP;

3. MPOEKUMOHHBIA FKPaH.
Y4eOHO-IpakTHYECKOE M YUeOHO-1a00paTOpHOEe 000pyI0BaHKE:
1)  Habop aTOMOB JUIS COCTABJICHUSI MOJICIICH MOJICKYJI, MUKPOCKOII, Jiabopa-
TOPHBIN MITATUB C TPUHAJICKHOCTIMHU, IITATUB JJIsI TPOOUPOK, MTPOOUPKOIepIKa-
TeJb, CHIUPTOBKA, BOPOHKA, XUMHUUecKre cTakaHbl Ha 50, 100, kon0bI, nenuTenpHas
BOPOHKA, MEPHBIE IIUJIUHIPHI, MPOOUPKH, CTYTKA C IECTUKOM, BhITTApUTEIbHAS
Yarika, TeXHUYECKHE BEChI C pa3HOBECAMU
XuMnueckne peakTuBbI H MAaTEePHAJIbI:
1)  KHUCIOTHI: COJIsIHAs, CEpHAs, YKCYCHAas, TMMOHHAs, aCKOPOMHOBAS,
2)  OCHOBaHWS: TUAPOKCHU HATPHS, THAPOKCHUI KaJlks, H3BECTKOBAs BOJIA;
3)  MeTauIbl: ATIOMHHHMN, IIUHK, JKEJIe30, ME/Ib;
4)  HeMeTaJUIbl: KUCIOPO/I, cepa, HO/I;
5)  cosu: mepMaHraHaT Kajus, TUXPOMaT Kajus, CyJb(UT HATPUs, XJIOPUJ JKe-
ne3a(Ill), kpacHast kpoBsiHas coiib, FeSO4, KMNO4, (NH4)2Cr,07, Ca(OH),, xene3o
(cTpyxKa), cepa (ITOPOIIOK);
6)  mepokcua BOAOPOa, TMOKCH] MapraHiia,;
7)  STUJIOBBIA CIIHPT;
8)  WHAMKATOPHI: MCTHIOBBIA OpAHKEBBIH, JaKMyC, (heHon(TaICHH, YHHBEP-
CaJIbHBIN;
9)  marepuaybl: MpaMop, MAIIMHHOE Maciio, He()Th, AKTHBHUPOBAHHBIN yTOJIb,
YEpHUIIA, 3arPsI3HEHHAs TIOBapEHHasl COJlb, BOJA, YEPHAs TYIllb, TPAHUT, CEMEHA
MOJICOJTHEYHHUKA M TPEIIKOTO opexa, GUiIbTpoBalibHAs OyMara, peqHO MeCoK.
Kouexknumn:
1)  KOJUICKIWSI MHHEPAJIOB (JIa3ypUT, KOPYH/I, XAJIbKOITUPHUT, ()ITFOOPUT, TAJINT);
2)  KOJUICKIUS TOPHBIX MOpOJ (TpaHUT, pa3indHbie (GOPMBI KaIbIIUTa — M,
MpaMop, U3BECTHSIK);
3)  KOJUICKITUS TOPIOYMX MCKOIMAEeMbIX (HE(PTh, KAMCHHBIN YTOJIb, CIAHIIBI,

Toph);

4)  KOJUICKIHUS Pa3IMYHBIX BHJIOB MPaMoOpa U U3JICIIHIA U3 HETO;



5)  kommekius « MUHEpAbI U TOPHBIC TIOPOABIY;

6) xomnekius «HedTh 1 IpOIyKTHI €€ mepepadoTKiy;

7)  KOJUICKIUS OBITOBBIX CMECEii;

8)  komnekius «CTEKISTHHBIC U QJIFOMUHUEBBIC U3CITUS;

9)  KOJUIEKIUS KPUCTAJUIMYECKUX M aMOP(HBIX BEIECTB U U3JCIUI U3 HUX

Ipuioxenus
IIpuMepHBIe TEMBI J0KJIAA0B YYalIUXCH

1. Vuye6a M.B.JlomonocoBa B Mockse (1731— 1735).

2. Bxnang M. B. JlomoHOCOBa B pa3BUTHE XUMUHU.

3.IlepeBon Ha coOBpeMEHHBIM pycckuil s3bIK Aokiaga M.B.JlomoHOcoBa
«CnoBO 0 Moib3e XUMHM», B MyOIuyHOM coOpanuu MmrepaTopckod akaneMuu
HayK ceHTs10ps 6 mus 1751 r., roBopeHHOe Muxauinom JIOMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 T0JIb3€ CTEKIIA.

5.M. B. JIoMOHOCOB — OCHOBaTeJIb MEPBOM XUMHUYECKOH JrabopaTopuul B
Poccun.

6. Kpyr Hayunbix uaTepecoB M. B. JlomoHocoBa.

7. J1. 1. MenpaeneeB — y4€HbII C MUPOBBIMU 3aCIIyTaMHU.

8. /1. 1. MeHnneneeB — opraHu3aTtop W MEpBBIA nupekTop [ aBHOW manathl
Mep U BECOB.

9.J1. 1. MenaeneeB — HcciieIoBaTellb BO3YXOIJIaBaHMS.

10. J1. 1. MenpaeneeB — co3aaTenb 0€3bIMHOTO TTOpOXa.

11 dpy3es u komteru [[. 1. MenneneeBa B cepe HAYKH, TEXHUKU U KYJIbTY-

pBI.
12 . MexmyHapoHbIe KOHTAaKThI U ipu3Hanue 3aciayr J[. . Menneneesa.
13.VYBaeuenus /. 1. Menneneena.
14 NUmenewm /1. 1. MeneneeBa Ha3BaHHL. ..
15.Anekcanap MuxaitnoBuu byTinepoB — 3aMeuaTeNnbHbId PYCCKUM XUMUK.
16.A. M. ByTiepoB — BbIIatONIUIACS OHOIIOT.
17. qpy3bs u komneru A. M. Bytneposa.
IIpumepHbIe TeMbI co00IeHU «MO0é€ JIro0uMoe BeecTBo».

1. Anmas.



2. AMMHaK.

3.bopHas kucnoTa.

4.T'naybepoBa coJlb.

5. HepTHBIE ra3bl.

6. Mo

/.Manaxur.

8. Mpawmop.

9.Ilepekuch Bogopoaa.

10.Ilepmanranat kanus.

11.IIuteeBas coja.

12.TloBapeHHast COb.

13.Caxapos3a.

14.Yrnekucneplii ras.

15.VkcycHas KucinoTa.
16. DTunoBeIi ciupT
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