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IUTst { KJacca OCHOBHOTO 00IIero o0pa3oBaHus



HOACHUTEJIBHAA 3AIINCKA

Monepuuzanuss o0pa3oBaHMsl 3aTparuBaeT B IMEPBYIO ouepeAb Yy4yeOHbIE IUCLHUIUIMHBI
€CTECTBEHHOI'O IIMKJIA, U 3TO, K COXAaJEHbIO, HE MJIET Ha MOJIb3y IocineaHuM. Hampumep, npoucxoaut
HEYKJIOHHOE COKpaIllEHUE YKCIIa YacOB, BBIIEISEMbIX HA U3yUEHUE XUMHHU, HO, TEM HE MEHEE, XUMHU 110 -
MpeKHEMY OcTaeTcs (M JOJDKHA OCTaBaThCs) MOJIHOICHHBIM Y4eOHbIM mpeameTroM. M TpeOoBaHus K
3HAHUAM 10 XMMHUH OCTAIOTCS IOCTATOUYHO CEPhE3HbIE, OCOOEHHO KAacaeTcsl 3TO 00y4aroluxcs, KOTOpble
BbIOMparoT caauay OI'D u EI'D mo xummum.

Pabowas mporpamMma mNpoOneneBTHYECKOTO Kypca XMMHUHU 7 Kjacca pa3padoTaHa Ha OCHOBE
[IpumepHOil mporpaMMbl OCHOBHOTO 0011ero oopa3zoBanus 1o xumuu u [IporpamMmel kypca Xxumuu Jiist 7
KJ1accoB 00mieoOpa3oBarenbHbIX yupexaeHuii aBTopoB O. C. 'abpuensna u U.I'. OctpoymoBa «CtapT B
XUMUIO».

[Ipu pa3paboTke mporpamMmbl OpUEHTAIMS CTAaBWJIACh HA TO, YTO MPOMEACBTHYECKHI Kypc HE
MIpelyCMOTpPEH (eiepaibHbIM 0a30BbIM YUEOHBIM IJIAHOM, U Hallla MHUIIMATHBA BECTU €r0 Yy HaC B LIKOJIE
MOJIEP>)KUBAETCS PYKOBOJICTBOM U OCYILIECTBIISIETCS 32 CUET IIKOJIbHOIO KOMITIOHEHTA.

3HaHWE XUMHUH CIY)XHT OCHOBOH sl (OPMHPOBAHUS MHPOBO33PEHHsS] OOYYaIOUIETOCS, €ro
MIPEJICTABJICHU O MaTepHallbHOM €JMHCTBE MHpA, BaXHYIO pPOJIb HUIparoT (HOpMHUpPyEeMbIE XHMHEH
MIPEJICTABJICHHSI O B3aMMOIIPEBPALICHHUSIX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B IPUPOJIE, O MYTIX PEIICHUs
TII00ATBHBIX TIPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUICCKON, TTUIIIEBON 1
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Il CaMOpa3BUTHA M (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0111ei U (yHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMUPOBAHKUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronnuxcs, HaBbIKOB
X CaMOCTOSITEIbHOM Y4YEOHOH NeATENbHOCTH, SKCIIEPUMEHTAIbHBIX M MCCIEI0BAaTEIbCKUX YMEHUH,
HEO0OXOJIMMBIX KaK B IIOBCETHEBHOM )KU3HH, TaK U B IPO(ECCUOHATBLHON eI TENbHOCTH;

3HaKOMHT CO CHEeIM(PUKON HaydyHOrO MBIIUIECHHS, 3aKJIa/JbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIAJa Ha
€MHCTBO MPHUPOJABI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroOLINXCs;

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA YACTH ®OPMUPYEMOM
YYACTHUKAMM OBPA3OBATEJIBHBIX OTHOIEHUI

[TponieneBTHUECKUIT KypC XHMHUH SIBIISICTCS HECHCTEMAaTHYECKHM KypCOM. ABTOpBI Kypca TpH
KOHCTPYMPOBAaHMHM CBOEr0 Kypca HE BKIIOYAJIM B HErO CHCTEMHbIE 3HAHMS OCHOBHOTO Kypca XHUMMH,
MPEIYCMOTPEHHOTO CTaHAAPTOM XHUMHUYECKOTO 00pa30BaHMsI IJIsl OCHOBHOM mIkoubl. [loaTomy ygammmecs,
KOTOpbIE MPUCTYMNAIOT K 00s3aTeIbHOMY M3YYEHHUIO XHUMHUHU B 8-M Kjlacce, He OKa3bIBAIOTCS B HEPaBHBIX
YCIIOBHSX: OJTHA BOOOIIE HE N3yJalld TIPONECBTHUECKUI KypC, Ipyrie H3ydaiu ero 1 4 B Heneno, TpeTbu —
24 B HEJIeII0, TAKOE MOJI0KeHHUE OBIII0 ObI HEKOPPEKTHO B CBETE 3aKOHA O 3aIlIUTe MpaB pedeHka. Paccuntana
nporpamma Ha 34 yaca (1 gyac B Henemo). KOHTponbHBIX paboT — 2; mpakTHYecKux padboT — 6.

HEJAN U 3AJJAYU U3YUYEHUS YUYEBHOI'O KYPCA

* MOJTOTOBUTH YYAIIUXCS K U3YUYEHUIO CEPhE3HOTO YIEOHOTO MPEIMETA;

* pasrpy3uTh, HACKOJIBKO 3TO BO3MOKHO, KYpPC XUMHUHA OCHOBHOM IIKOJIBI;

* chopMHPOBATh YCTONUMBEINA MMO3HABATEIBHBIN HHTEPEC K XUMHUH,

* oTpaloTaTh T€ MPEIMETHbIC 3HaHUS U YMEHHUS (B IEPBYIO OUEpE/Ib SKCIIEpUMEHTAIbHbIE YMEHHUS, a
TaKKe YMEHUS peliaTh pacyeTHhIC 33/1a4H ), Ha (POPMHUPOBAHNE KOTOPBIX HE XBATAET BPEMEHU MIPH U3YUEHUH
XHAMUHU B 8-M 1 9-M Kjaccax;

* paccKazarh O SIPKUX, 3aHUMATEITLHBIX, SMOLIMOHAIEHO HACKIIICHHBIX MHM30/1aX CTAHOBJICHUS U Pa3BUTHS
XHMUH, 9Y€TO YIUTEb, HAXOSICh B BEUHOM IICUTHOTE, TOYTH HE MOKET CeOE TI03BOJUTE;



* HHTETPUPOBATH 3HAHUS MO MPEAMETaM E€CTECTBEHHOI'O IMKJIa OCHOBHOM IIKOJBI Ha OCHOBE
y4eOHOU AUCITUTUTHHBI « XUMUS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B coorBercTBuM ¢ DenepanbHBIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHusl y4eOHBIH Kypc «XuMus (TIPONEICBTHKA)», SBISETCS KypcoM dacTu (HOPMHPYEMOi
ydJacTHHUKaMH 00pa3oBaTenbHbIX OTHOIEHHH. Conepkanue Kypca CTPYKTypHO HPEACTAaBICHO pasaesaMu
(TeMaTHYeCKUMH JIMHUSMH ), 00ECTIeYNBAIOIINME HEIPEPHIBHOCTh H3YUYEHHS Kypca Ha MPOTSHKEHUH BCErO
Kypca o0ydeHus B 7Kiacce.

N3yuenune kypca mpeanosaraeT akTHBHYIO HCCIIEIOBATEIbCKYIO JAEATEIbHOCTh 00yUYalOIMUXCs, y4acThue B
Hay4HBIX MEPOIPHUATHSIX, OJIMMIINAAAaX, B TOM YHCJIC OCHOBAHHYIO Ha MEXIPEIMETHOW CBS3HM C TaKOM
JTHUCIUINIMHOM, KaK «bHoIoTrusy.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATHI OTPAKAIOTCS B HWHIWBHIYaTbHBIX KAaYECTBCHHBIX CBOMCTBAX YyYalllUXCS,
KOTOPBIC OHH JIOJDKHBI TPHOOPECTH B TIPOIECCE OCBOCHUS YI€OHOTO MPEIMETA:
e (opmupoBaHUE 1IEIOCTHOIO MHUPOBO33PEHUS, YUUTHIBAIOIIETO KYJIbTYpPHOE, S3BIKOBOE, TyXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;
¢ (opmupoBaHUE OCO3HAHHOTO, YBAKHUTEIHHOTO W JOOPOXKEIATEIHPHOTO OTHOIICHHUS K JIPYrOMY
YeN0BEKY, €ro MHEHUIO, MUPOBO33PEHHIO, KYJIBTYPE; TOTOBHOCTH U CIIOCOOHOCTH BECTH JMAJIOT C
APYTrUMH JIOAbMH U JOCTUT'aTh B HEM B3aMMOIIOHUMAaHMA
o (1)0pMI/IpOBaHI/I€ HPAaBCTBCHHLIX YYBCTB W HPABCTBCHHOT'O IIOBCACHHA, OCO3HAHHOTO MW OT-
BETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKAM;
e (opmHupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOUIEHMM U COTPYAHHYECTBE CO
CBEPCTHUKAMH, B3POCIIBIMH B IpoIiecce 00pa3oBaTelIbHOM, TBOPUECKOU JIEATEIIBHOCTH;
® OCO3HAHHE CIWHCTBA W IEJIOCTHOCTH OKPYXAIOMIETO MHUPA, BOZMOXXHOCTH €Tr0 MO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUI HAYKH.
o (1)0pMI/IpOBaHI/I€ OKOJIOTMYCCKOro MBINUJICHUA: YMCHUC OLUCHUBATE CBOIO ACATCIIBHOCTD U ITOCTYIIKH
JOPYTUX JIFOJIEH ¢ TOUYKHU 3pEHUSI COXPAHEHUsI OKPYKAKOLIEH CpeJIbl
¢ (opmupoBaHUE FKOTOTHUECKOMN KYIbTYPhI, IECHHOCTHOTO OTHOIICHUS K IPUPOTHOMY MUPY,
TOTOBHOCTH CJI€IOBaTh HOPMaM MPUPOAOOXPAHHOTO TTOBEICHUS;
e pa3BUTHE JII0OO03HATENLHOCTH U (OPMUPOBAHNE HHTEPECA K U3YUECHUIO IPUPOIBL;
® pa3BHUTHE UHTEIUICKTYATbHBIX CIIOCOOHOCTEH;
® pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEMH, JAOIIMX BO3MOKHOCTH BBIPAXKaTh CBOE OTHOIIIEHUE K
OKpY’KaIoIeMy MUPY MPUPOJIBI PA3THUYHBIMU CPEICTBAMH (XYyI0KECTBEHHOE CJIOBO, PUCYHOK,
KUBOIHCh, PA3IMUHBIC KAHPHI IEKOPATUBHO-TIPUKIIATHOTO UCKYCCTBA, MY3bIKa U JIp.);
MeranpeaMeTHble Ppe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTH  YHHBEPCATIBHBIX
CIOCOOHOCTEH yJaluxcs, MPOSBISIONINXCS B TO3HABATEILHOM U IPAKTHYECKOM IeATeTHbHOCTH:
® yYMCHHE CaMOCTOSTEIIEHO ONPEIEIISATh IS CBOETO OOYUCHHUS, CTABUTH U (POPMYITHPOBATH JIJIS ce0s
HOBBIE 33J]aul B yuéOe M MO3HABaTEJIbHOM JIeATENbHOCTH, pa3BUBaTh MOTHBBI M HHTEPECH! CBOEH
MM03HABATEILHOM JESITEIIFHOCTH,
® YMCHHC CaAMOCTOATCIBbHO IJIAHUPOBATH IMYTH JOCTHIKCHUA uenef/i, B TOM YHCJIC aJIbTCPHATHBHLIC,
OCO3HAHHO BBIOMpPATh HambOosiee 3PGEeKTUBHBIC CIOCOOBI PEIICHUS YYCOHBIX W TO3HABATEIbHBIX
3ajay;



YMEHHE COOTHOCUTH CBOU JIEHUCTBHUA C IUIAHMPYEMBIMHU pE3YJIbTaTaMH, OCYHIECTBIIATH KOHTPOJb
CBOEH [JEeATEIbHOCTH B IPOLIECCE JOCTHKEHMS Pe3ysibTaTa, ONpEeNeNsTh CHocoObl AEHCTBUI B
paMKax IpeUI0KEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBUU
C U3MEHSIOLLIEHCS CUTyallueH;

YMEHHUE OLIEHUBATh MPABUILHOCTH BBIMOJHEHHS y4eOHOW 3a/1a4H, COOCTBEHHBIE BOZMOKHOCTH €€
peleHus;

BJIAJICHUE OCHOBAMHU CaMOKOHTPOJI, CaMOOLIEHKH, IPHUHATUS PELIEHUH U OCYIIECTBICHUSA
OCO3HAHHOTO BBIOOpA B yUeOHOH M MMO3HABATEIHLHOU JCSITEILHOCTH;

YMEHHUE OpPraHU30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO AEATENbHOCTb C YUUTEIEM U
CBEpCTHHKaMM; paboTaTh WHAMBUIAYAIBHO M B TPYIIE: HaXOAUTh OOIIee PelICHHE U pa3peliaTh
KOH(UIMKTBI HAa OCHOBE COIJIACOBAHHWS IMO3UIMIA M ydeTa HHTEpPecoB; (hopMymupoBarh, apry-
MEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE.

OCBOEHUE 3JIEMEHTAPHBIX IPUEMOB UCCIIEI0BATENbCKOMN 1EATEILHOCTH;

dbopmupoBanue npuéMoB paboTsl ¢ HHPOpMaIuel (MoUCK U 0TOOp UCTOYHUKOB MH(POPMALIUU B
COOTBETCTBUHM C y4eOHOH 3ajavell, TOHUMaHWE WH(POPMALMH, MPEICTABICHHONW B pPa3IMYHON
3HaKOBOU (hopMe — B BHJIC TAOJUII, TUarpamm, rpaikoB, pUCYHKOB U Jp.);

Hpe[lMeTHble pe3yJbTaThbl

3HATH/TIOHUMATh

XUMUYECKYIO CUMBOTUKY. 3HAKU HCKOTOPBIX XUMHWYCCKUX 3JICMCHTOB,

gadCHelue Xumudeckue noHAmus: XUMHICCKUH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCJIbHAA aTOMHAsA U
MOJICKYJISIpHAs: MACChI, arp€raTHOC COCTOSHUC BCUICCTBA.

YMETh

HA3b18aMb HEKOTOPIC XUMHYECKHE JIEMEHTHI U COSIMHEHHSI M3YYECHHBIX KIIACCOB;
00vACHAMb. OTINYMS (PU3NYECKUX SIBIECHUIN OT XUMUYECKHUX;

Xapaxmepuzoeams. CIIOCOOBI pa3AeIeHUs CMECeH, MPU3HAKA XMMUYECKUX PEaKIHii;

cocmagnams. PaccKasbl 00 yUeHBIX, 00 3JIeMEHTaX U BEIECTBAX;

obpawambcs ¢ XUMUYECKOM MOCY10i 1 TabopaTOpHBIM 000PY/I0BaAHUEM;

Pacno3naséams OnbIMHbIM nymem: KACIOPOI, YIIIEKHUCIIBIN a3, U3BECTKOBYIO BOYy M HEKOTOPBIC JpyTrye
BEIIECTBA MPH MOMOIIN KaYeCTBEHHBIX PEaKIIMIA;

8LIYUCIAMb. MACCOBYIO JIOJIO0 XMMHUECKOTO JIeMEHTa No(pOopMyJie COeANHEHNsI, 00bEMHYIO JIONIO Ta3a B
CMECH, MacCOBYIO JJOJIO BEIIECTBA B pACTBOPE, MACCOBYIO JIOJIIO IPUMECEH;

MCIIOJIb30BAaTh MPHOOPETEHHBIE 3HAHUSI M YMEHHS B IPAKTHYECKOM AESTETTEHOCTH 1 TTOBCETHEBHOMN KHU3HHU JUIS:

6e30MacHOro obpalieHus C BellleCTBaMu U MaTepUaaMu;

3KO0JIOTUYECKH 'PAMOTHOTO MOBEJIEHUS B OKPY»KaoIllel cpe/ie;

OILIEHKH BJIMSTHUSI XUMHUYECKOTO0 3arpsi3HEHUST OKpY’Kalolel cpe/ibl Ha OpTaHU3M YeJIOBEKa;
KPUTHUYECKOH OlleHKH HHPOPMAIMH O BELECTBAX, UCI0JIb3YEMBIX B OBITY;

IPUTOTOBJIEHHS PAaCTBOPOB 3a/IaHHOM KOHIIEHTPAI[HH.

OIEHKA JOCTU/XEHUA INIVTAHUPYEMBIX PE3YJIBTATOB

OOyueHnue BeJeTcsl Ha OTMETOUYHOM ocHoBe. [l peanusanuu cojaepkaHus oOydeHUs MO AaHHON
IIpOrpaMMe OCHOBHBIE TEOPETUUYECKHE MOJI0KEHUS COMPOBOXKIAIOTCS BBIIIOTHEHUEM J1a00paTOPHBIX

U IMPAKTUYCCKUX pa60T, KOTOPBIC IMOMOTAr0T O6y‘-IaIOHII/IMC$I MPUMCEHATE HW3YYCHHBLIC IIpaBUJIa Ha
IIPAKTHKE.

DopMbI KOHTPOJIA:

- cobecedosanue (UCIONB3YyETCs HA BCEX dTalax 0Oy4eHUs, IOMOIAeT BBIACHUTH MOHMMAaHHE OCHOBHBIX
MIPUHITAIIOB, 3aKOHOB, TEOPH);

- onpocwl, sKcnpecc-onpocul (WCIOJB3YIOTCA U ONEPAaTUBHOM NPOBEPKH YPOBHA T'OTOBHOCTU K
BOCIIPHUATHIO HOBOTO MaTepHana);



- 3auem (BBLIAETCS TEpPEUeHb BOIPOCOB, OIJIAIIAIOTCA TPEOOBAaHUS K YPOBHIO IMOATOTOBKH), MOXKHO
npeaaraTte IpOAyYMaHHYIO CUCTEMY 3a4€TOB C YYETOM CHEeU(PUKHU KiIacca;

- ycmHblll 9k3ameH (Kak TpaauuoHHas hopMa UTOTOBOM aTTECTALIUN);

- camocmosmenvHas paboma (SBISETCA TUNUYHONH (OPMOI KOHTPOJIS, MOAPAa3yMEBAET BBIMOJIHEHHE
CaMOCTOSITENIbHBIX 3a/1aHHI 0e3 BMEIaTeIbCTBA yUUTENs);

- NUCbMeHHas KOHMpolbHas paboma (NEepedyeHb 3alaHUi WIM 3a/lad, KOTOpbIE BBIINOJIHSIOTCA B
IIMCbMEHHOM BH/I€, TEXHOJIOTUS OLICHUBAHUS — OTMETOYHAsI, 10 OPTaHU3alMU — KOHTPOJIb YUUTEN);

- mecmupoganue (UCIONb3yeTCA JUIS OINEPAaTUBHON MPOBEpKH KauyecTBa 3HAHUN y4YalllUXCs C
BO3MOKHOCTBIO MAIIIMHHOTO BBO/IA IAHHBIX U aBTOMAaTU3UPOBAHHON 00pabOTKH Pe3yIbTaTOB, TEXHOIOT U
OLICHUBAHUS — PEUTHUHTOBAs WJIK OTMETOYHAs);

- Ouckyccusi (MOKeT OBITb OpraHM30BaHa KaK B MUCHMEHHOW, TaK WU B YCTHOH (oOpMe, HCIIOJIb3yeT
COUYETaHHE METOJIOB OIPOCca U coOeceI0BaHus);

- Habnwooenue (MPUMEHSETCS Ha YpPOKE-TIPAaKTUKE W TOJpa3yMeBaeT OTCIeKHUBaHHE (HOPMUPOBAHUS
YMEHHUI, HAaBBIKOM U TPHUEMOB IPUMEHEHUS TPAKTHUECKUX 3HAHUM).

COAEPKXAHHUE KYPCA

(1 u B Hepento; Bcero 34 4.)

Tema 1.Xumus B nentpe ecrectpo3nanusi (11 1)

Xumua kax vacmo ecmecmeosranus. 1Ipeomem xumuu. EcTecTBo3HaHNE — KOMITIEKC HayK o mpupoze. Hayku
o mpupoze: (hrsuKa, xumus, oronorus u reorpadust. [1omoXuTeNbHOE U OTPUIIATENFHOE BO3ICHCTBHE YeNIOBEKa Ha
IIPUPOLY.

[Ipenmer xumun. Tena u BemtecTBa. CBOMCTBA BEIIECTB KaK MX UHIUBHIyalbHbIC Tpru3HaKu. CBOMCTBA
BELIECTB KaK OCHOBA UX ITPUMEHEHMSL.

Memoowr uzyuenus ecmecmeo3snanus. HabnoneHne Kak OCHOBHOM METO/1 I03HAHUS OKPY’KAIOLIEro
MHpa. YCIoBUs MPOBEACHHS HaOMI0IeHHs. [ UoTe3a Kak Mpe/ronoKeHue, OObsICHSIOLIEE WU MPe/ICKa3bIBAIOLIEe
MIPOTEKaHWEe HaONI0aeMOro siBJeHUs. JKcrnepuMeHT. JlabopaTopusi. DKCIEpUMEHT J1abOpaTOPHBIA U
noMaiiHui. CrocoObl (PMKCUPOBaHUS PE3YNbTAaTOB dKcHepuMeHTa. CTpoeHue MJIaMeHHM CBEYH, CyXOro
rOpIYero, CIuPTOBKH.

Mooenuposanue. Monenu kak abCTpakTHbIE KOTUHM M3y4aeMbIX 00BEKTOB U MporieccoB. Mojenu B
¢busuke. DnexTpodopHas MalIMHA Kak adCTpaKkTHas MOJelIb MOJTHUU. Mojienu B 6uonoruu. buonornyeckue
MyJsDKU. Mozieny B XuMHU: MaTepualibHbIe (MOIENN aTOMOB, MOJIEKYII, KPHCTAJUIOB, allllapaToB U YCTAHOBOK) U
3HAKOBBIE (XMMHUUECKHE CUMBOJIbIL, XUMHUYECKUE (POPMYIIbI M YPABHEHHUS).

Xumuueckasn cumeonuxa. XUMAYECKUE CUMBOJIBL. VX HanucaHue, NpOM3HOIIEHUE U UHpOpMaIys,
KOTOPYIO OHHU HecyT. Xumuueckue popmysbl. VX HanMcaHue, Mpou3HOIIEHHe HUH(OpMaIKs, KOTOPYIO OHU
HecyT. UHaeKehl 1 KO3 UIIUEHTHI.

Xumus u ¢husuxa. YHUBEPCATBHBIN XapakTep MOJI0KEHUH MOJIEKYIIIpHO-KMHEeTHIecKol Teopud. [TonsTrs
«aToMY, «MOJIEKYJay», «1oH». Kpucrammmueckoe cocTosiHue BelecTBa. Kprucramumueckue pemeTky TBepabIX
Betects. npdy3us. BpoyHoBckoe ABHKEHHE.

ArperatHoe cocTosiHuE BeriecTBa. ['a3000pa3Hblie, )KUIKUe U TBepAble BellecTa. Kpucrammyeckue u
amop(dHbIe TBep/Ible BemecTBa. PU3NUECKUE U XUMUYECKUE SBICHHS.

Xumuss u ceoepagus. T'eonorndeckoe CTPOCHHE IUTAHETHI 3eMJIs: SIIPO, MaHTHUA, JUTOocdepa.
DONEMEHTHBI COCTaB TEOJIOTMYECKUX COCTaBHBIX 4YacTel IUIaHeTbl. MUHEpansl U TOPHBIE TOPOJBI.
MarmaTiuecKkue 1 0caI04uHble (OpraHndeckre 1 HEOpraHW4YeCcKHe, B TOM YKCJIe U TOPIOYHE) TOPO/IBL.

Xumus u 6uonoeus. XMMUUECKUN COCTaB KHUBOW KIIETKU: HEOpraHUYecKue (BoJa U MUHEpaJbHbIE
COJIN) ¥ OpraHuveckue (OCJIKH, )KUPBI, YTIECBOIbI, BATAMUHBI) BemiecTBa. [IpocThie 1 Clio’KHbIE BENIECTBA, UX
POJIb B )KM3HENEATEIBLHOCTH OpraHu3MoB. bruonorndeckas posib Bozsl B )kuBoii kiietke. dotocunres. Poib
xjopopuiia B mporecce (porocuHTe3a. buonornueckoe 3HaueHue >KUPOB, OENKOB, FUPHBIX Macell,
YIJI€BOJIOB M BUTAMUHOB /IS )KU3HEAEATEIIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxkyuu 6 xumuu. IIOHATHE O KaueCTBEHHBIX pEaKUUAX KaK O pEaKLIMX,
BOCIIPUHMMAEMBIX OPIaHOJENTUYECKH: C MOMOIIBIO 3pEHUs, CiIyXa, OOOHSIHMS. AHATUTHYECKUN d(PDEKT.
OmnpenensiemMoe BEIECTBO U PEaKTUB HAa HET0. BO3MOXKHOCTb M3MEHEHNUS UX POJIM HA IPOTUBOIIOJIOKHYIO.



Hemonctpauuu. 1. Komieknus pa3HbIX Tell U3 OJHOIO BEIIECTBA WJIM Marepuana (Hampumep,
nabopaTopHas mocyaa u3 ctekia). 2. Kommekus pa3audabix Ten wind Gotorpaduii Ten u3 aTtoMUHMS 15
WILTFOCTPALIH UJIEH «CBOWCTBA — IMPUMEHEHHEY. 3- Y4eOHOe 000pyI0BaHUE, UCTIONB3YyEMOE TIPH U3Y4EeHUH
¢dbusuku, ouosioruu, reorpadun U xumuM. 4. DiekTpodopHas MamuHa B nercTBuM. S. ['eorpaduyeckue
Mojenu (rnodyc, kapra). 6. buonornueckue Monenu (MyJsDKM OpPraHOB M CHCTEM OPraHOB PACTEHHIA,
KUBOTHBIX U 4YelioBeka).7. Du3ndyeckue M XUMHUYECKHE MOJEId aTOMOB, MOJIEKYJ BELIECTB U HX
KPUCTAJUTMYECKUX pemeTok. 8. OObeMHBIC U MIapOCTEPKHEBBIE MOAETH MOJIEKYIN BOJBI, YIIEKHCIOTO U
CEpHHUCTOrO ra3oB, MeTaHa. 9- PacnpocTpaHenue 3amaxa 0/1eK0JI0Ha, IyXOB WU J1e30J0paHTa KakK MPOLEecC
muddysun. 10. O6pasiubl TBEPAbIX BEIIECTB KPUCTALNTUIECKOTo CTpoeHus. 11. Moenu KpucTaimnuecKux
pewerok. 12. Tpu arperatHeix cocTosiHus BoAbl. 13. IlepenuBaHue yrjiekucioro raza B CTakaH,
ypaBHOBEILICHHBIN Ha Becax. 14. Komnekuus kpuctammyeckux 1 aMop(HBIX BEIIECTB U U3JIENUi U3 HUX. 15.
Komnekuust Munepanos (Ja3ypuT, KOPYH, XaIbKOMUPUT, GIOOPUT, TanuT). 16. Komiekius ropHsIx Hopo
(rpanuT, paznuyHbie (OPMBI KAIBIIUTA - MEJI, MPaMop, U3BeCTHSK). 17. KomieKius roprounx nCKOmaeMbIX
(HedTb, KaMEHHBIN YTOJIb, caHIbL, Topd). 18. CnmproBas sKCTpaKiys XJI0podHILIa U3 3eJeHbIX JTUCThEB. 19.
[pokanBanue Cyxo¥ 3eJIeH! PaCTeHUI B My(EIbHOM ITeUH I KOJIMYECTBEHHOTO OTPE/IeTICHHs MUHEPATTbHBIX
BentecTB B HUX. 20. KauecTBeHHast peakius Ha kuciopo. 21. KayecTBeHHas peakius Ha YTIIeKHUCIbIH ra3. 22.
KavecTBeHHast peaknyst Ha U3BECTKOBYIO BOTY.

JlabopaTopHusblie onbIThl. 1. OnucaHue CBOMCTB KUCIOPOJA, YKCYCHOM KHUCIIOTBI, aIFOMUHHUS. 2.
CrpoeHue 1iaMeHu cBeuM (CIUPTOBKH, CyXOro roprouero). 3. HaGmronenue OpOyHOBCKOTO JABUKCHUS
YacTUYEK YEPHOU TYIIU MOl MUKPOCKOTOM. 4. M3ydeHue rpaHuTa ¢ IOMOIIBIO YBETMUUTENFHOTO CTEKIA. O.
OObHapy>keHue Krpa B CeMEeHax IOJCOJHEYHHUKA U rpeukoro opexa. 6. ObHapyxeHue 3(pUpHBIX Macen B
arepCUHOBOM Kopke. 7. OOHapykeHHe KpaxMana v Oenka (KIeHKOBUHBI) B MIICHUYHOM MyKe. 8. OOHapyxeHue
YIIJIEKUCIIOTO Ta3a B BBIIBIXaEMOM BO3IYXE C IIOMOIIBIO H3BECTKOBOM BOIBI.

Jlomammmii 3kcniepumenT. 1. MzroToBnenne Mozaeneit Mosekyn u3 actwimna. 2. udysus HoHoB
nepMaHraHaTa Kaius B Boje.3. M3yuenue ckopoctu nuddysuu asposodneil. 4. Iuddysus caxapa B Boge. 5.
OMnBITHI € TTYCTOM 3aKPHITOM TIACTUKOBOM OyTHUIKOHM. 6. KomnuecTBEHHOE OIpeiesieHHe CoIep KaHus BO/IbI B
CBeXel 3erieHu. 7. B3anMopeiicTBrie ackopOMHOBOI KHUCTIOTHI ¢ HozoM. 8. M3ydeHne cocTaBaroMBUTaAMUHOB U3
noMaiiHel anteuku. 9- O6HapyXeHue KpaxMaia B IpOIyKTax MUTAHUS.

IIpakTnueckas padora 1. 3HakoMcTBO ¢ 1TabopaTopHBIM 00OpynoBanueM. [IpaBuna 6e3onacHocTH
npu paboTe B XMMHUECKOM kabuHete (Jaboparopun).

IpakTuueckas padora 2. HaGmoieHue 3a ropsimeii CBeuoi. Y CTpOUCTBO CITUPTOBKH. [IpaBmia paboTe
C HArpeBaTENbHBIMU IPUOOPAMH.

Tema 2.
MaremaTuyeckne pacyerbl B Xumuu(9 4)

OmnocumenvHble amomuas u Monexkyaiapuas maccvl. IloHATHE 00 OTHOCUTENIBHBIX aTOMHOW U
MOJIEKYJISIPHOI Maccax Ha OCHOBE BOJIOPOAHON eAnHMIIbI. OnpesieieHne OTHOCUTEIbHOW aTOMHON MaccChl
XUMUYECKHX JJEMEHTOB MO Mepuoauyeckord Ttabmuue. Haxoxxnenne mno Qopmyne BemiecTsa
OTHOCHTEIIEHOW MOJICKYJISIPHOH MacChl KaK CYMMBI OTHOCHTEIBHBIX AaTOMHBIX MacC COCTABJISFOIIUX
BEIIECTBO XMMHYECKHX HJIEMEHTOB.

Maccosas 0ons xXumuyeckoeo snemenma 6 cioxcHom eeujecmee. IloHsTHE 0 MaccoBoil moie -(W)
XMUMHYECKOI'0 3JIEMEHTA B CJIO’KHOM BEILIECTBE U eepacueT 1o popmyne Bemectsa. Haxoxaenne popmyiisl
BEIIIECTBA 10 3HAUEHUSM MACCOBBIX JI0JIel 00pa3yIoLIMX €ro AJIEMEHTOB (/151 2-4acOBOT0 M3YUEHUS Kypca).

Yucmoie sewgecmea u cmecu. Ilonstre o yncToM BemecTBe U cMecH. CMecu ra3oo0pasHbie (BO31YX,
MIPUPOHBIN Ta3), xuakue (HedTh) U TBepbIe (TOpHbIE OPO/Ibl, KYJHMHAPHBIE CMECH, CHHTETUYECKHE MOIOIINE
cpenctBa). CMecu TOMOTEHHBIE U TeTePOTr€HHBIE.

Obvemnas 0onst komnonenma 2asos6oti cmecu. [lonsitue 06 00beMHOI 701€ (1) KOMIIOHEHTa ra30BOH
cMecu. CocTaB BO3/1yXa U MPUPOHOrO Tra3a. Pacuer oObeMa KOMIIOHEHTA ra30BOM CMECH 0 ero 00beMHOM JI0Te,
1 HA00OPOT.

Maccosas oona sewjecmsa 6 pacmeope. IloHsTHE 0 MaccoBoil none (W) BeliecTBa B PacTBOPE.
PacTtBOpuTEb U pacTBOPEHHOE BelecTBO. PacueT Macchl pacCTBOPEHHOTO BEIIECTBA [10 MAacCe pacTBOpa U
MacCOBOH JI0JI€ paCTBOPEHHOTO BEIIECTBA U JIPYTHE PACUETHI C UCIIOIb30BAHUEM STHX MOHSITHI.



Maccosas oons npumeceii. IloHsITHE 0 YUCTOM BELIECTBE U MprMecH. MaccoBast 1ois (W) npumecu
B oOpasie ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. PacyeT Macchl OCHOBHOTO BEIECTBAa IO Macce
BEIIECTBA, COJCPIKAIIEr0 ONPEICIICHHYI0 MAacCOBYIO JOJK IpUMECE, M Jpyrue pacyerbl ¢
MCIOJIb30BAaHUEM 3TUX MMOHSATHI.

Jemoncrpauuu. 1. Munepans! kyniput u TeHopHT. 2. Oxeua prytu(Il). 3. Komnekiun paznnaabix
BUJIOB MpaMopa 1 u3aenuil (WM WutiocTpanuil uzaenuii) u3z Hero. 4. CMech pe4HOro U caxapHoro rnecka
u ux pasgenenue. 5. Komnekums «Hedptp u HedTenponyktei». 6. Kosuekuusi OBITOBBIX cMeceit
(KyTUHApHbIE CMECH, CHHTETHMUYECKHE MOIOILIUE CPE/ICTBA, IIAMIyHU, HAMUTKH M 1p.). 7. Juarpamma
00BEMHOT0 COCTaBa BO3ayxa, 8. /lmarpamMma o0BEMHOTO COCTaBa MPHPOIHOTrO rasa. 9- Ilpurorosnenue
pacTBOpa ¢ 3aJaHHBIMH MacCOM M MAacCOBOMW JI0Jiel pacTBOpeHHOTO BemiecTBa. 10. OOpa3iibl BEmecTB 1
MaTepUasoB, COJEPKALIUX ONPEICIIEHHYIO 10JII0 IPUMECE.

Jomamuuii 3xcnepumMenT. 1. M3yueHue cocraBa OBITOBBIX KYJWHAPHBIX W XO3SHMCTBEHHBIX
cmeceil mo atukerkam. 2. IlpuroroBneHue pacTBOpa COJNM, pacdeT MaccOBOH JOJIM PacTBOPEHHOIO
BEIIECTBA U ONBITHl C MNOJYYeHHBIM pacTBOpoM. 3- M3yueHHe cocTaBa HEKOTOPBIX OBITOBBIX H
(apMaleBTUYECKUX IpPENapaToB, COAEPIKALIUX ONPEICICHHYIO 1010 IPUMECEH, 10 UX ITHKETKaM.

IIpakTuyeckasi padora 3- [IpuroroBieHue pacTBopa C 3alaHHOM MacCOBOM JI0JI€H paCTBOPEHHOTO
BEIIECTBA.

Tema 3.

SABjaenusi, npoucxoasmuec Bemecrsamu (11 u)

Pa3zoenenue cmeceii. Ilonsatue o pazaeneHun cMecel 1 O4nuCTKe BemecTB. HekoTopele mpocreiiime
CIOCOOBI pa3JielieHNsl CMeceil: MpoceuBaHue, pa3/ieJIeHUe CMeceil MarHUTOM, OTCTauBaHUE, ACKaHTaIMs,
neHTpudyrupoBanue, pa3aeleHUue ¢ MOMOIIBIO JETUTEIbHON BOPOHKH.

Qunvbmposanue. PUNbTpOBaHUE B JIADOPATOPHUH, OBITY U Ha MpousBoacTBe. DuibTpar.

Aocopoyus. Tlonstue 06 aacopOuuu U agcopOeHTax. AKTUBUPOBAHHBIN yrojib KaK BasKHEHIIHIA
aJlcoOpOEHT, ero uCI0JIb30BaHUE BOBITY, HAa IPOU3BOJACTBE U B BOEHHOM JieJie. Y CTPOHCTBO MPOTHUBOrasa.

Jlucmunnayus, kpucmaniuzayus u eeinapusarue. JJUCTUIIISAIUSA KaK IPOLIECC BbIIETECHUS BEIIECTBA
U3 OKUAKOM cmecu. JlucTwiuupoBaHHasi Boja W oOmactu ee npumeHeHus. [leperonka HedTw.
Hedrenpoayktel. @pakiyoHHas MEeperoHka >KUAKOTO Bo3ayxa. Kpucramnusanus W BbIapUBaHHUE B
naboparopun (Kpuctamunzatopsl U (paphopoBble Yalllku JUIsl BHIIAPUBAHUSA) U MPUPOJE.

Xumuueckue peakyuu. IloHATHE O XMMHMUYECKOW pEAKLUMHM Kak IMPOIECCE MPEBPAILIECHUS OJHUX
BEIIECTB B JIpyrve. YCJIOBUS TEUYEHHUS U MPEKPAIICHUsS XUMHUYECKUX pPEeaKlUi.

Ilpuznaku xumuyeckux peaxkyuu. VI3MeHeHHWE LBeTa, BBINIAJIEHUE OCAJKa, PACTBOPEHHE OCAJIKa,
BbIJIEJICHUE ra3a.

Hdemoncrpanun. 1. IlpocemBanne cmecn MyKH M caxapHOro mnecka. 2. PasneneHune cmecu
MIOPOIIKOB CEpHI | kKene3a. 3. Pa3neneHne cMecu MOpOIIKOB cephl U Tiecka. 4. Pa3ienenne cmecu BOJbI
U PacTUTEIBHOTO Macijia ¢ MOMOUIbIO AETUTEIbHON BOpOHKH. 5. LlenTpudyruposanue. 6. dunasrpoBanue.
7. PeciupatopHble MacKH U MapJieBble MOBA3KU. 8. AcOpOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO YTJIsl. 9.
Cunukarenp U €ro NpuMeHEeHHe B ObITY U Jierkoi npomeinuieHHocTH. 10. [IpoTHBOras u ero ycrpoucTBo.
11. IlonyyeHue AUCTUIUIMPOBAHHOM BOJBI C TOMOINBIO JIAOOPATOPHOW YCTAHOBKHM [IJISl TEPETOHKH
xunkocted. 12. Komnexuust «Hedts um Hedrenponykts». 13. Paznenenue cmecu mnepMaHra€ata u
IUXpoMara Kalds crmocoboM Kpuctammusamuu. 14. B3anmojeicTBHe MOPOIIKOB Kelie3a U Cephl MpHU
HarpeBaHuu. 15. [lonydeHnue yriekucioro rasa B3auMoACHCTBUEM MpamMopa ¢ KUCIOTOM 1 0OHapyX eHue
€ro ¢ TMOMOUIIBI0 M3BECTKOBOM BOABL. 16. KartanuTuyeckoe pasliokeHHE TMEepOKCHUIa BOAOpOaa
(kaTtanuzaTop — AMOKcHA Mapranma). 17. depMeHTaTHBHOE pa3jioKeHUE MEPOKCHIA BOJOPOAA C
MTOMOIIBIO KaTad a3sl. 18. KHCIOTHBINM OTHETYIINTENb, €r0 YCTPOMCTBO U MPUHLKIL AeCcTBUA. 19. Peakums
HeMTpanu3anuu OKpameHHOro ¢eHondraiernHoM pacTtBopa Iuenouyn kuciaotoid. 20. Bzaummopeictue
pacTBOpPOB MEepMaHraHata M JAUXpoMaTa Kajusi ¢ pacTBOpoM cyibduta Hatpus. 21. [lomydyenue ocaaka
ruapokcuaa meau (IT) wnu ruapokcuaa sxenesa(lll) peaxiueit oomena. 22. PacTBopeHHE MOTYYEHHBIX
OCaJIKOB THUIPOKCHAOB METANIOB B



kucnote. 23. [lonydeHne yriaekuciioro ra3a B3auMOJCHCTBHEM pacTBOpa KapOoOHATa HATpUs C KUCIOTOH.

JlaGopatopubie onbiThl. 1. M3rotoBnenne ¢punbTpa u3 GrIbTpoBaILHON OyMaru uiu OyMa)KHOM
canderku. 2. V3ydeHne ycTpolCcTBa 32)KUTAIKHA U €€ TIAMCHH.

Jomamnuii 3xkcnepument. 1. PazgeneHue cMmecu Cyxoro MoJIoKa M PEYHOro Iecka. 2.
N3rotoBnenne mMapieBol MOBSA3KM KaK CPEICTBAa MHAMBHUAYAJIbHOH 3allUThI B IEPUOJ AIIUIEMUN TPUIIIIA.
3. OrcrauBaHKMe B3BECH IOPOIIKA [Js YUCTKUA MOCYIbl B BoAe U ee JekaHtauus. 4. AxcopOuus
aKTUBUPOBAHHBIM YIJIEM KpacsIIUX BELIECTB MENCU-KOJIbL. 5. ANcopOnus KyKypy3HBIMH HalOUKaMH
MapoB Maxyyux BemiecTB. 6. V3yueHue cocraBa M NMPUMEHEHUS CHHTETHUECKHUX MOIOIIMX CPEJICTB,
CoJiepKallMX 3H3UMBIL. 7. PaznojkeHue cMecu MUTHEBOM COJbI U CaxapHOM IyAphl IpU HArpeBaHUH. 8.
PactBopenue B Bose Tabietku acniupuHa YIICA. 9. [IpuroroBieHue n3BECTKOBOW BOJIBI M OTIBITHI C HEH.
10. BzaumopeiicTBue pacTBOopa repMaHraHaTa Kajiusi ¢ aCKOpOMHOBOW KHCIIOTOM.

IIpakTuyeckasi padora 4 (TOMaIIHUI SKCIIEPUMEHT). BrIpaliuBanue KpUCTaIIOB COJIH.

IIpakTnyeckas padora 5. OuncTka NOBApEHHON COJIU.

[pakTrueckas padora 6 (nmomamHuii 3kcriepuMenT). Koppo3us merayuios.

Tema 4.

Paccka3sl no xumuu (34)

Yuenuueckas xonpepenyus « Boioarowuecs pycckue yuenvie-xumuxuy. JXU3Hb U JeSITSIBHOCTh M.
B. Jlomonocoga, /I. 1. Menneneesa, A. M. bytneposa.

Konxypc coobwenun yuawuxcs «Moe nooumoe eewgecmeoy. OTKpbITHE, TIOTYYSHUE U 3HAYCHUE
BBHIOpAHHBIX yYalllUMUCS BEIIECTB.

Koukypc yuenuuecxkux npoexmos. ViccnenoBanus B 001aCTH XUMHYECKUX PEAKIU: (POTOCHHTE3,
rOpeHre U MEJICHHOE OKUCJICHHE, KOPPO3Ms METAIOB U CIOCOOBI 3alllUThl OT HEe, APYrue peakiuw,
BBEIOpAHHBIC yUAIIMHUCS.

YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

Tema KomnyecTBo yacos DJIEKTPOHHBIE
(uudgposbie)
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XUMHUs B [ICHTPE €CTECTBO3HAHHMS 11 2 https://nsportal.r
u/shkola/khimiy
a/library/2019/0
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7-klass-himiya-
v-tsentre-
estestvoznaniya
MatemaThuecKkre pacueTbl B XUMHH 9 1 1 https://infourok.
ru/issledovatelsk
iy-proekt-
matematika-v-
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913007.html

3. SIBJICHHS, TTIPOUCXOIAIINE C BEIISCTBAMHU 11 https://multiurok
ruffiles/konspie
kt-uroka-dlia-7-

gho-klassa-
khimichieskiie-
i.html
4, Pacckasel mo xumun (34) 3
34
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