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1.IlosicHUTEILHAS 3aIHCKA

Paboyas mporpaMma 1o XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MpPOTpPaMMBI
OCHOBHOTO o0miero oOpas3oBanusi, mpexactaBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
benepanpHO paboyeil MporpaMMbl BOCIIUTAHUS B C YIETOM KOHIICTIIIUH IPENOIaBaHus yaeOHOTO
npeaMera «XuMmus» B oOpasoBarenbHbBIX — opraHuzanusax — Poccuiickoit  ®denepaunu.
obpa3zoBatenbHOM porpamMmoii 'bOY mikoma Ne351 MockoBckoro paiiona Cankr-IlerepOypra, ¢
YUETOM paclpesieIeHHBIX 0 KaccaM HpOBEpSEMBbIX TpeOOBaHHMH K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 001IIEr0 00pa3oBaHusl.

1.1 Denb u 3a1auu yueOHOro NpeaMeTa
N3yuenne xumuu:
- CHOCOOCTBYET pealn3alii BO3MOXKHOCTEH Uil caMopa3BUTHS W (HOPMHUPOBAHHS KyJIbTYPHI
JUYHOCTH 00yJaromuxcsi, ux oOuie 1 QyHKIMOHATbHOW IPaMOTHOCTH;
- BHOCHT BKJaJ B (OPMHPOBAHWE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0ydJarommxcs,
HaBBIKOB HMX  CAMOCTOSITENIPHOW  Y4eOHOW  NESTENbHOCTH,  OKCIEPUMEHTANBHBIX U
HCCIICIOBATCIIbCKUX  YMEHHUH, HEOOXOJUMBIX KaK B TIOBCCJHEBHOH JKU3HHM, TaK U B
pohecCHOHATBHOM JIeATETLHOCTH;
- 3HAKOMHUT CO CHenu(UKON HAYIHOTO MBIIIJICHHUS, 3aKJIAIBIBAET OCHOBBI MPEICTABICHUN O
€IMHCTBE TPUPOIBI M YeJIOBEKa, SBISIETCS KIIIOYEBBIM 3TarioM B (JOPMHUPOBAHUM €CTECTBEHHO-
HAyYHOH TPAMOTHOCTH O0YyJarOITUXCS;
- CIOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYUYHBIM 3HAHHSM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHUE 00yUarOMIUXCS.

JlanHbIe HampaBiieHUs B OOYYCHHH XUMHUU 0OECIICUMBAIOTCS Crelu(UKO comepkaHus
npeaMeTa, KOTOPBIN SIBJISETCs MeJarornyecky aJarnTHPOBAHHBIM OTPa)KEHUEM OIPEIeICHHOTO
sTama pa3BuTus xuMuH. OOpazoBarenbHble (YHKIUM XUMHH, pealu3yloTcs B Ipoliecce
(dbopMHpOBaHMS 3HAHUN OCHOB XMMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA,
o0JacTy MPaKTUYECKON JAeSITENFHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHI.
3ajaya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHHUU CHCTEMbl XUMHMYECKUX 3HAHUHA —
BOKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHUH, TOCTYIMHBIX 00001IeHNn
MHPOBO33PEHYECKOTO XapaKTepa, SA3blka HayKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS
MIPU U3YyYEHUU BELIECTB M XMMHUYECKUX peakuuid, (GOpMHUPOBAHUM U PA3BUTUU MMO3HABATEIHHBIX
YMEHHH M CcrocoOOB AESITETLHOCTH U UX MPUMEHEHUH B y4yeOHO-TIO3HABATEJIBHON M ydeOHO-
HCCIIeIOBATENIbCKOU JAESITETbHOCTH, OCBOCHUH IIPAaBUII OE30MaCHOTO OOpaIleHus! C BEIIeCTBAMHU B
MTOBCETHEBHOM KH3HHU.

Henn wu3ydyeHHs XUMHH OTpPa)KalOT HANpPaABICHHOCTh OOY4YeHHs Ha pa3BUTHE U
caMOpa3BHUTHE JUYHOCTH, (POPMUPOBAHUE €€ UHTEIUIEKTa U 001IEel KyIbTypHl.

N3ydeHne xuMuu HarpaBJIeHO Ha JOCTHXKEHUE CIIECAYIONUX LeJei:
- (opmupoBaHME HHTEIJIEKTYalbHO PpA3BUTON JUYHOCTH, TOTOBOW K C€amMoO0Opa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY HPUHATHIO PEIICHUH, CHOCOOHON ananTHUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSAM KU3HU;
- (hopMHPOBaHKE CUCTEMbI XUMUYECKUX 3HAHNN KaK KOMIIOHEHTA €CTECTBEHHO-HAYUYHOI KapTUHBI
MHpa, KaK OCHOBBI JJIs TIOHMMAaHHSI XUMHUYECKOW CTOPOHBI SIBICHUI OKpYKaIOIIEro MHUpa,
OCBOEHHE S3bIKA HAYKU;
- npuoOLIeHre OOyJaromuXcs K CaMOCTOSTEIbHON IMO3HABAaTEIbHONH M HCCIIEA0BATEIILCKOM
NEeSITeNbHOCTH, K HAy4YHBIM MeETOJaM TMO03HaHus, (OPMUPOBAHHE MOTHBAIMM M pPa3BUTHE
CMOCOOHOCTEM K M3YYEHHUIO0 XMMMHU; pOpMHpOBaHUE OOIIeld (YHKIMOHAIBHOM M €CTECTBEHHO-
HAayYHOW TPaMOTHOCTH, B TOM YHUCJIE YMEHHH OOBSICHITH M OICHUBATH SBJICHUS OKPYXKAIOIIETrO
MHUpa, UCIOJB3YS 3HAHUS U OMBIT, MOJYYCHHBIE MPU H3YYECHUH XUMHUU, TPUMEHATH UX TpH
penieHny mpooiieM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;
- pa3BUTHE y 00YJAIOIIUXCS UHTEpeca K U3y4EeHUI0 XUMUU U chepaM AeITeTbHOCTH, CBSI3aHHBIM
C XUMUEH, MOTUBAIIUS K 0CO3HAHHOMY BBEIOOPY COOTBETCTBYIOLIETO MTPODUIISL




1 HaIpaBJIEHHOCTHU JaJIbHEHIIEr0 00y4eHus;

- OCO3HaHUE ILEHHOCTM XHMMYECKUMX 3HAHUN B JKU3HM YEJIOBEKA, IIOBBIIICHUE YPOBHS
9KOJIOTUYECKOW KYJIBTYPBI, HENPUATHE INCHUCTBUM, NPUHOCALIUX BpPEI OKPYKAOUIEH cpene u
3710pOBBIO JIFOJIEH;

- mpuoOpereHue OOyYArOIIMMUCS OTBITa CAMOIMO3HAHMUSA, KIIOYEBBIX HAaBBIKOB (KIIOYEBBIX
KOMIIETEHI1i), HEOOXOAUMBIX JUIsl pa3JIMYHbIX BUJOB J€ATEIbHOCTH.

1.2 Mecro B yueOHOM ILIaHE

B cootBercTBuu ¢ yueOHbpIM mnanoM ['BOY mikona Ne351 MockoBckoro paiioHa CaHKT-
[TerepOypra Ha m3ydeHHe ydeOHOTO IpeaMeTa «XuMus» B 8 Kiiacce oTBoaAUTCs 68 4acoB (2 4 B
HeJento, 34 yueOHbIe HENIeTH ).

1.3  Hudopmanus 06 YMK

Vyeonuk: Xumusa 8 kiacc: yuel. st obmieoOpasosar. yupexaenuit /O.C. [Nabpuernsi,
N.T". Octpoymos, C.A. Cnaakos. — M.: [Ipocsemienue, ¢ 2019. — 175¢.: un.
VY4eOHuK pexoMeH10BaH MuHHCTEpCTBOM IpocBemieHust Poccuiickoit denepanuu, npukas ot
21.09.2022 Ne 858 "OO yTBepkIeHUH (enepaJbHOro MEpeyHsl YYEHHUKOB, IOMYLIEHHBIX K
WCTIONB30BAHUIO  TIPH  peaju3allii  HWMEIOMIUX  TOCYIAapCTBEHHYIO  aKKpEIHTAIUIO
00pa3oBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHUsl  OPraHM3ALMSAMH,  OCYIISCTBISIONIMMHA  OOpa30BaTEIbHYIO  JIESTEIBHOCTH

YCTAaHOBJICHUSI TMPENEIbHOIO CpOKa UCHOJB30BAaHUS HCKIIOYEHHBIX YueOHuUKOB» Howmep
1125311

1.4  Iudpossie 06pazoBaTeIbHBIE PECYPCHl U PECYPCHI CETU WHTEPHET:

-Enunas kosexius nudpoBeIx 00pa3zoBareabHbIX pecypcoB (school-collection.edu.ru);
-Poccwuiickas snextponHas mkosa (resh.edu.ru);

-NUudoypox (https://infourok.ru)

-Enunoe comepskanue obmiero oopasosanus (https://m.edsoo.ru)

-Kon Tpen- Xumust s Bcex (kontren.narod.ru)

-O6pa3oBarenbHas onaiin miardopma Yuu py (https://uchi.ru)

1. Copnep:xanue yueOHOro npeamera
2.1 KpaTkas xapakTepucTUKa cojiep kaHusl yueOHOro Kypca

Tema IlepBoHauanbHble XUMUYECKUE TTOHATUS

BemectBa u ¢usnueckue Ttena, sBiIeHUS. DOpPMbI CYIIECTBOBAHUS XHUMHMUYECKHX
aneMeHToB. Pemenue 3amanuit OI'D no teme: XHMMHUYECKUH 3JE€MEHT, IPOCTOE BEIIECTBO.
Pemenne TectoBbIX 3amaHuil 1o Teme: llepBoHadanbHbIE XUMHUYECKHE IMOHATHS. ATOMHO-
MOJIEKYJISIPHOE yueHHue: ucTopusi pa3Butus [lepuonmyeckas cucreMa XHMHUYECKHUX 3JIEMEHTOB
J.N.MenneneeBa. OTHOCUTENbHAs aTOMHAas M MOJIEKYJsipHas macca. BbrumcieHune MaccoBoid
J0JM 3eMeHTa. BbIBoJ MoJiekyssipHOM  (opMysbl BemecTBa. TpeHHHT MO pEelIeHUIo 3ajad U
ynpakHeHui. BanentHocts. Omnpenenenue ¢GopMmysl BeLIECTB MO BaJEHTHOCTU. TPEHMHI IO
pemieHuio 3agady U ynpaxHeHuid. CreneHb okucieHus. OmnpeneneHue (GopMys BELIECTB I10
CTETIEHU OKUCIICHHUS.

Tema 2 Xumuyeckue peakimuu
CocraBiieHHEe ypaBHEHHMI XUMHUYECKUX peakiuil. TuUmbl XUMHUYECKHX peaKIuil.
[Ipocreiimme pacyeTsl 0 ypaBHEHUAM PEAKIUN. TPEHUHT IO PELICHUIO 3a1a4 U YIIPAXKHEHUH 110
TeMme: XUMUYECKHE peakuuu. Pemenue 3amau mo teme: Bosgyx. Pemenue 3amau mo teme:
Kucnopona. Pemenne 3anau no reme: Oxcunipl. Pemenue 3agaud no reme: Bonopon. Pemienue 3anau
o teme: Coun.
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Tema 3 KonnuecTBeHHbIE OTHOIIEHUS B XUMHUH
KommuectBo BemecrBa. Pemenue 3amad no teme: KosmuectBo BemectBa. MomsipHbIN
o0beM ra3oB. Permenue 3agay no teme: MoJisipHbIif 00beM ra30B. TPEeHUHT MO PEIICHHIO 33/1a4 U
ylnpaxHeHH. MaccoBasi 10J1s1 paCTBOPEHHOTO BellecTsa. Pemenue 3amad o teme: MaccoBas
707 BemecTBa B pactBope. CrnocoObl BBIpaKEHHS KOHILIEHTpAIMM BELIECTBA B PacTBOPE.
Pemrenne 3anad nmo teme: MonpHas nosist. Pemenue 3amad no teme: MossipHas KOHIIEHTPALMS.
Pemenue 3anau no teme: HopmanbHas KOHIEHTpaLusl.

Tema 4 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX COETUHEHUI
PacuerHple 3amaum ¢ ydacTHeM OKCHIIOB. PacueTHble 3amaud ¢ y4acTHEM OCHOBAHHHU.
PacuerHble 3a1a4n ¢ yqacTueM KUCIOT. PacueTHbIe 3a/1a4u ¢ y4acTHEM COJICH.

Tema 5 Ileproauyeckas cucreMa U CTPOCHHUE aTOMa

Crpoenue aroma, pacyeT 4YHCJIa DJIEMEHTApHBIX dYacTwil. PemieHue 3amad Ha pacyer
OTHOCUTEIBHOW aTOMHOM MacChl XUMUYECKHUX 3JIEMEHTOB. PellleHne yrpa)KHEHUI Ha U3MEHEHUE
CBOWCTB aTOMOB B IIEPUOJMYECKON cHUCTeME. PelleHue ynpaKHEHHM Ha WU3MEHEHHE CBOMCTB
MPOCTBIX BEHIECTB. XapaKTEPUCTUKA XHUMHUYECKOTO OJJIEMEHTAa IO €ro IMOJOXKEHUI0 B
nepuonueckoil cucreme. Pemenue 3anannii OI'D nmo teme: [lepuoandeckas cucteMa u CTpOCHUE
aToMma.

Tema 7 IleppoHavyaibHbIE XUMUYECKHE TTOHSATHS

Pemenue 3a1au Ha BBIYMCIIEHHE MACChI BENIECTBA 10 U3BECTHOM Macce peareHra. Pemenue
3a/1ady Ha BBIUMCIIEHHWE 0O0bEeMa BEIeCTBa MO M3BECTHON Macce peareHTa. Pemienue 3amad Ha
pacdyeT OOBEMHBIX OTHOIIEHHI Ta30B, OTHOCHUTEIHHOW IJIOTHOCTH Ta30B. Pemienwe 3amad Ha
BBIYKCIIEHHE MAacCOBOI J0JIM BEUIECTBA B pacTBOpPE MPU XUMUYECKUX peakuuax. O0obiuieHue u
ITOBTOPEHHUE.

2.2 MexxnopeaMeTHEIE CBSI3U

Peanuzanus MeXNpeaMETHBIX CBSI3€H NPU N3YUCHUH XUMHUH B 8 KiIacce OCYIIECTBISICTCS
Yyepe3 MCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHITHH, TAKW TIOHSATHIA, IPUHSTHIX B
OTJICNIbHBIX €CTECTBCHHBIX HaykaxX. OOIIne eCTeCTBEHHO-HAYUHbIC MTOHSITHUS: siBIIcHHE (TIpo1iecc),
HAYYHBII (aKT, THIIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(UKAIHS, TIEPHOANIHOCTD,
HaOJII0/ICHUE, SKCIICPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICIb.

@dwusuka: SBICHUS TPUPOJbI, (U3UYECKUE SIBICHUS, BEIIECTBO, TEJO, (PUIMUECKUEC
BEJIMYUHBI, CIUHUIIBI H3MepeHus, 00bEM, Macca, arperaTHble COCTOSHHE BEIIECTBA, aToOM,
JJIEKTPOH, TPOTOH, HEWTPOH, HOH, MOJIEKyJa, CTPOCHHE Ta30B,  IJKUAKOCTCH H
TBEPABIX(KPUCTAIUIMYECKHX) TEJ, JIEKTPUUYCCKHIA 3apsii, KOJUYECTBO TETUIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, IPOIIECCH 0OMEHA BEIIIECTB.

I'eorpadusi: armocdepa, rTHUapocdhepa, MHHEPAIbl, TOPHBIC TIOPOJIbI, TOJIEC3HBIC
HCKOTIaeMbI€, TOTLINBO, BOJIHBIC PECYPCHI.

Texnonorus:  TexHocepa, MPOU3BOJICTBO, XHUMHUYECKHE  TEXHOJOTHH,  CBHIPhE,
KOHCTPYKIIMOHHBIE MaTepUAIbI.

2.3 KitroueBrle TEMBL, OPOCIEKUBAEMBIE B MEXKIIPEAMETHEIX CBI3AX

Conepxanue paznena «lleppoHadanbHbple XUMUYECKHE TOHTHS HALIEJICHO Ha MTOJIyYEHUE
IIKOJPHUKAMHM KOHKPETHBIX 3HAHUH O CTPOEHUM TeNl MpUPOIbI, CIHOCOOOB ONUCAHUS H
HCCIIEIOBAaHUSI  Pa3HOOOpA3HBIX MPHUPOAHBIX TMpoleccoB. M3yueHwe 3TOoro Marepuana
CrocoOCTBYeT (POPMHUPOBAHUIO Y YHAIIMXCSI YMEHHUSI HAyYHOM KapTHUHBI MHpa, BHOCUT BKJIAJ B
(dbopMupoBaHHE MPEJCTABICHUH O POJM €CTECTBEHHBIX HAyK B Pa3BUTHUHM LMBWIM3ALUU U
KYJIBTYPBHI.



2.4 IIpeeMCTBEHHOCTD 110 TOAAM M3YUECHUS

[TepBast crymenp kypca xumuu (8-9 kimacc) sBisieTcss 0a30BBIM KypCOM, MPH3BAHHBIM
o0ecrieunTh cucTeMy (QpyHJAaMEHTAIbHBIX 3HAHUNH OCHOB XUMHUYECKOW HAYKH U €€ TMPUMEHEHUH
JUTS BCEX YYalllUXCsl, HE3aBUCHMO OT UX OyIyIieil mpodeccuu U CBs3aHA C peaau3anuei menei
00I11€ MHTEJUIEKTYaTbHOTO M OOMIEKYIBTYPHOTO Pa3BUTHS yIaIUXCSI.

[IpodopreHTaAIMOHHBIA MOJYJIb PEAM30BaH B CIEAYIONINX TeMmax: [lepBoHavalbHBIC
XuMu4eckue mnoHsaTHs, [lepuoanueckuii 3akOH U MEPUOJUYECKAsT CHCTEMA XUMHUYECKUX
anementoB .M. MenneneeBa. CtpoeHne aToMa M BellecTBa. JTalbl Pa3BUTHS XUMHYECKON
Hayku. HampaBieHn Ha nojiydeHue 3HaHUH B pEIIEHUH KU3HEHHBIX 3a/au.

2.5 JlesTenbHOCTh YUUTENS B COOTBETCTBUM ¢ paboueil mporpaMMoOil BOCIIUTAHUS

Peanu3zanus BocnuTareabHOro NOTEHIIMAIA YpOKa IPEIOoIaraeT Ciaelytolee:
-YCTAaHOBJIEHWE JIOBEPUTEJIbHBIX OTHOUICHMM MEXIy IeAaroroM U  oOy4aronumucs,
CIOCOOCTBYIOUIMX IMO3UTUBHOMY BOCHPHUSTHIO OOydaromuMmucs TpeOoBaHMM U MpochO
MeJarornyeckoro pabOTHHKA, NPUBJICUEHHIO HUX BHUMaHUS K OOCYyXZaeMOW Ha YpOke
nH(pOopMalMY, aKTUBU3ALIUY UX NTO3HABATEIILHOM 1€ TEIbHOCTH;

-no0yXAeHne 00yJaromuxcsi co0I01aTh Ha yPOKe OOIENPUHSThIE HOPMBI IOBECHHUS, TIpaBUiia
oOLIeHHs CO CTapIIMMH (MeJarornyecKuMu pabOTHUKAMH) U CBEPCTHUKAMH (0OydarouuMucs),
MPUHIMIBI Y4eOHOHM TUCHUIUIMHBI M CaMOOPTaHU3alIuH;

-IpUBJICYEHUE BHUMAaHUS OOYyYarOImIMXCS K IIEHHOCTHOMY acCIleKTy H3Yy4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3alusl UX paboThl ¢ MOJy4aeMoi Ha ypoKke COIMAIbHO 3HAUUMOM HHpOpMaIlieit
—MHULIMUPOBAHKE €€ 00CYKIECHNUS, BEICKa3bIBAHNS 00yUYaIOIUMUCS CBOETO MHEHUS T10 €€ MI0BOY,
BBIPAOOTKU CBOETO K HEH OTHOLIEHHUS;

-HMCIIOJIb30BaHME BOCIUTATEIbHBIX BO3MOXHOCTEH COAEp)KaHUS Y4eOHOro IpenMeTa depes
JEMOHCTpAalMI0 OOYy4alolIUMCsT TPUMEPOB OTBETCTBEHHOIO, T'PaKJAHCKOTO IOBEJICHHUS,
MIPOSIBJICHUST YEJIOBEKOIIOOMS U JTO0OPOCEepPACUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOMUX TEKCTOB
IUIsL YTEHUS, 3a]a4 A7 pellieHus], IPoOJEeMHBIX CUTyalnii A7l 0OCYKIEHUs B KJlacce;
-IIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (pOpM pabOThl C 00Yy4arOLIMMUCS: MHTEIEKTYaIbHbIX
Urp, CTUMYJIUPYIOIIUX [TO3HABATEIbHYI0 MOTHBALMIO OOYYarOIIUXCS; AUAAKTUYECKOTO Tearpa,
I7ie MOJyYeHHbIE Ha YpOKE 3HaHMs OOBIIPHIBAIOTCSA B TEAaTPAlbHBIX IMOCTAHOBKAX; JAUCKYCCHUH,
KOTOpbI€ Jal0T OOYYaroIIMMCS BO3MOKHOCTb HPUOOPECTH OMBIT BEIEHHsS] KOHCTPYKTUBHOTO
JMajora; rpynmnoBoi paOoThl WM paboThl B IapaX, KOTOpbIE ydaT OOydyarouxcs KOMaHJIHOU
paloTe 1 B3aUMOJCHCTBUIO C IPYTUMH 00yUYarOIIUMHUCS;

-BKJIIOUEHHE B YPOK HIPOBBIX IpPOLEAYp, KOTOpbIE IOMOTrarT MOJJIEpKaTh MOTHBALUIO
oOyyaromuxcs K MOJIy4eHUIO 3HAaHUH, HaJJa)KUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLLICHUN
B KJIacce, IOMOTaloT YCTaHOBJICHHIO T0OpOrKeIaTenbHOM atMochepbl BO BpeMs YpOKa;
-opranuszanus 1medcTBa MOTMBUPOBAHHBIX W 3PYJUPOBAHHBIX OOYYaIOUIMXCS HaJ HX
HEYCIEBAIOIUMHU OJHOKJIACCHUKAMHM, JAlOIIEro OOydyaroIlUMCSl COLMAJIbHO 3HAYMMBIH OIBIT
COTPYIHUYECTBA U B3aMMHOM MTOMOILY;

-MHULUUPOBAHUE M TOJJEPIKKA HCCIEOBATEIbCKOM JEATeNbHOCTH O0YJaromUXCs B PaMKax
peain3allMl MMH WHAWBHUIYAIBHBIX M TPYIIIOBBIX HCCIIEIOBATEIBCKUX IPOEKTOB, YTO JAcT
00yJaromuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PELICHUS TEOPETHUECKOM
po0OieMbl, HABBIK I'€HEPUPOBAHUS U O(OPMIIEHHSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIHLHOI'O
OTHOLIEHUSI K YYXHM HJesM, o(OpPMIIEHHBIM B paboTax APYrMX HccienoBaTeei, HaBbIK
MyOJIMYHOTO BHICTYIJICHUS Mepe]l ayJUTOpUE, apryMeHTUPOBAaHUS U OTCTAUBAHUS CBOEH TOUKH
3peHusl.



3. [lnanupyemble pe3ybTaThbl

3.1 TDGGOB&HI/IH K JUYHOCTHBIM, MCTAITPECAMECTHBIM U ITPEAMCTHBIM PE3VYyabTaTaM

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 00IIIEro 0Opa3oBaHuMs
JOCTUT'AaKOTCA B XO0€ O6y‘-IeHI/I$I XUMHUHU B CIUHCTBC yqe6H0171 U BOCIHHTATEILHOUI JCATCIIBHOCTHU
o0pa3oBaTeNbHOW  OpraHW3allid B COOTBETCTBUHM C  TPAJAUIUOHHBIMH  POCCHHCKHUMH
COOUOKYJIBTYPHBIMU W JOYXOBHO-HPABCTBCHHBIMM LCHHOCTAMH, IIPUHATBIMHU B O6HIGCTBC
IIpaBHJIaM1 1 HOpMaMU IOBCACHUS U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUA U
colManu3aluu 00yJaromuXxcs.

JIMIHOCTHBIE PE3YIIBTATHI OTPAKAIOT TOTOBHOCTH O0YUAIOIIHXCS
PYKOBOACTBOBATHCA CHUCTEMOH ITO3UTUBHEBIX IIEHHOCTHBIX OpI/IeHTaIII/Iﬁ H paClIupCHUC
OTIBITA JICATEIIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:
1) MaTpUOTUYCCKOr0 BOCIIMTAHUSA: IMPOABJICHUC HEHHOCTHOI'O OTHOIICHHA K OTCYCCTBCHHOMY
KYJIbTYPHOMY, HAay4HOMY M HCTOPHUYECKOMY HACIEIUIO0, NOHMMAHUE 3HAYCHUS XUMHYECKOU
HAaYKHU U TCXHOJIOTHU B ’)KU3HU COBPEMCHHOT'O O6HICCTBa, B pa3BUTHUH DKOHOMHUKH Poccun u cBoero
peruoHa;
2) rpaXXJaHCKOro BOCIIMTaHUA: TPCACTABJICHUEC O COLOHUAJIBHBIX HOPMax H©W IIpaBUIax
MEXJIMYHOCTHEIX OTHOIIEHUU B KOJIJICKTHUBE, TIPOABIICHUC KOMMYHHKaTHBHOfI KYyJIbTYPBl B
pa3zHo00pa3HOM COBMECTHOM JICATEILHOCTH; CTPEMIICHUE K B3aNMOTIOHUMAHHUIO ¥ B3aHMOTIOMOIITH
B TIpoIlecce YIeOHOW M BHEYYCOHOW JIeATSIIBHOCTH, TOTOBHOCTh OIEHUBATH CBOE TOBEJICHUE U
IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C MO3UMIMHN HPABCTBCHHBIX U ITPABOBBIX HOPM C YYCTOM OCO3HAHUA
MOCJIEICTBUIM MTOCTYIKOB;
3) dopMupoBaHMs IEHHOCTH HAyYHOTO TO3HAHUS: MHUPOBO33PEHUYECKUE IMPEACTABICHUS O
BEIIECTBE U XUMUYECKON peakluy, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U HeoOXOAMMBbIE ISl MOHUMAaHMS CYLUIHOCTH HAyYHOW KapTHHBI MHpA; OCO3HAHUE LIEHHOCTH
HAyYHOTO TMO3HAHUs ISl Pa3BUTHS Ka)XJOTO YelIOBEeKa W MPOU3BOAUTEIBHBIX CHJI OOIIecTBa B
L[EJIOM, POJIM ¥ MeCTa HayKu «XHUMHS» B CUCTEME Hay4YHBIX NMPECTABICHUN O 3aKOHOMEPHOCTSIX
pa3BUTUS TPHUPOJBI, B3aUMOCBS3AX YEJIOBEKa C MPHUPOJHOW M TEXHOJOTMYECKOW Cpeoii;
Mo3HaBaTeIbHAsl MOTHBAIMSl M HHTEpeC K OOy4YeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpa3BUTHUIO M CaMOOOpPa30BaHHIO, K MCCIEA0BATEIbCKOM MEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HaNpaBJICHUS U YPOBHS JAIbHEUIIET0 O0yUYeHHUS;
4) BoCIUTaHUSI KYJIbTYPbI 3J0POBbSI: OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO, YCTAHOBKA Ha 3/I0POBBII 00pa3 )KM3HU, OCO3HAHKE TIOCTIEICTBUN U HETIPUSATHE
BpPEAHBIX TPUBBIYEK (YIMOTpeOJIeHHs] alKOTOJs, HAPKOTHUKOB, KypeHHs), HEO0OXOIUMOCTU
coOiroeHus npaBuil 0€30MacHOCTH MPU OOPAIIEHUH C XUMHUYECKUMH BEIeCTBAMU
B YUEOHBIX U KU3HEHHBIX CUTYaIUsX;
5) TpyzoBOTO BOCIUTaHUs: (HOPMUPOBAHKUE IEHHOCTHOTO OTHOILIEHUS K TPYIOBOU IEATEIBHOCTH
KaK €CTEeCTBEHHOW MOTPEeOHOCTU UelIOBEeKa M K HCCIEeI0BATEIbCKOM JEATEIbHOCTH KaK BBICOKO
BOCTpeOOBaHHON B COBPEMEHHOM OOIIECTBE; Pa3BUTHE MHTEpeca K MPoQeccusM, CBSI3aHHBIM C
XMMHEH, B TOM YHCIe K TpodeccusiMm HaydHo# chepbl, 0CO3HaHNE BO3MOKHOCTH CaMOpean3alun
B 9TOM cepe;
6) SKOJOTHYECKOTO BOCIHTAHUSA: OCO3HAHUE HEOOXOJMMOCTH OTHOUIEHHS K MPHPOJE Kak
WCTOYHUKY KM3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHMUS, MOBBIIICHHE YPOBHS IKOJIOTHYECKOM
KYJIbTYpbl: TPUOOpETEHHE ONbITa IUTAHUPOBAHUS TIOCTYIKOB M OIICHKM HX BO3MOJKHBIX
MOCIIEJICTBUIM NJIs1 OKpYXAIOIIeW cpeabl; OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJOTHYECKHX
mpoOJieM U MyTel MX PElIeHHUs; CIOCOOHOCTh MPUMEHATh 3HAHUS, MOJIydaeMble MPU W3YUYEHUU
XUMHWH, JJIs1 pEIICHNS 3a]1a4, CBI3aHHBIX C OKPYXAIOIIEH cpe/ioit; aKTUBHOE HETIPUSTHE JICHCTBHIA,
MIPUHOCAIINX BPE OKPYKAIOIIEH CpeJie; 0CO3HAHUE CBOEH POJU KaK TpaKAaHUHA U MOTPeOUTeNs
B YCJIOBHSX B3aUMOCBSI3U MPUPOJTHON, TEXHOJIOTMUYECKON W COIMAIBHON Cpell; TOTOBHOCTh K
YUYaCTHUIO B MMPAKTUYECKON AESITETbHOCTH YKOJIOTHYECKON HAPABICHHOCTH.



METAIIPEJMETHBIE PE3VYJIbTATHI

MeranpeaMeTHbIE PE3YJbTaThl OOYYAIOIIMXCS, OCBOUBIIMX MPOTPAMMYy [0 XUMHHU
OCHOBHOTO  00mero  oOpa3oBaHHs,  BKJIIOYAIOT:  YCBOCHHE  MEXIUCHUITMHAPHBIX
(MeXIpeIMETHBIX) MOHITHI, OTpaXkaroluX MaTepUaIbHOE €AMHCTBO MUPA U MPOLIECC MO3HAHUS
(BemecTBO, CBOMCTBO, DHEPTHS, SBICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH,
Teopusi, HaONIOACHUE, HW3MEpPEHHUE, WCCICAOBAaHUE, OKCIEPUMEHT U JIpyrue); OBIAICHUE
YHUBEPCAIBHBIMU  YY€OHBIMH  JIEHCTBUSIMH  (IIO3HABATEIbHBIMHA, KOMMYHUKAaTHUBHBIMH,
PETYJIATUBHBIMHU), BOKHBIMU TS TIOBBIICHUS 3()()EKTHBHOCTH OCBOCHUS COJIEPIKAHUS y4eOHOTO
npeaMera, GOPMUPOBAHHMS KOMIIETCHIINH, a TAKXKE MPOCKTHO-UCCIICIOBATEILCKOMN AeITeIbHOCTH
oOydaronmxcs B Kypce XMMHUH; CIIOCOOHOCTh MX HMCIOJh30BaTh B YUCOHOM, IMO3HABATEIHPHON U
COLIMAJIbHON ITPAKTHKE.
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YI€OHbIE JCHCTBUS
bazoBbie noruueckue AEHCTBUS: YMEHHUS! HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TIPH
OCBOEHMHM 3HAHUM: PACKPHIBATH CMBIC] XHMHUUYECKUX TOHSATUU (BBIACIATh MX CYIIECTBEHHBIC
MPU3HAKHK, YCTAaHABIMBATH B3aUMOCBS3h C JPYTMMH MOHSITHSMH); aHAIU3UPOBATh, CPABHUBATD,
0000111aTh, BEIOMPATH OCHOBAHUS ISl KJIACCU(DHUKAIIMYA M CUCTEMATU3AIIMH XUMUYECKUX BEIECTB
U XUMHYECKUX PEaKIHi; yCTaHABIWBATh MPUUYWHHO-CJICIICTBEHHBIC CBS3U MEXIY OO0BEKTaMHU
W3Y4YEHUS, CTPOUTH JIOTHUECKUE PACCYKICHHS (MHIYKTUBHBIC, NETyKTHUBHBIE, TIO AHAJIOTHUH);
npeiaraTh KpUTEPUU U BBISBIATH OOIIME 3aKOHOMEPHOCTH W TPOTUBOPEUYHUS B H3ydaeMBIX
MpoIieccax " IBJICHUSX; JIEJIaTh BEIBOIBI M 3aKIIFOUCHMSI; yMEHUS IPUMEHSITH B ITPOIIECCE MTO3HAHUS
noHATHS  (IpeIMeTHble W METallpelMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
WCIIOJIb3yeMbI€ B XHMHH, TTPEOOpa30BbIBATh MOJICIBHBIC MPEACTABICHUS — XUMUYECKAN 3HAK
(cumBoOIT BrIeMeHTa), XuMHUYeCcKas (OpMysia U ypaBHEHHE XUMHUCCKOHN peakiuu — MpU PEIIeHuH
y4eOHBIX 3a7a4; C yYETOM 3TUX MOJEIbHBIX MPEJCTABICHUN XapaKTepHU30BaTh U3ydaeMble
XMMHYECKHE BEUIECTBA U XMMHUECKUE PEAKIIHH.
ba3oBble McClIe10BATENbCKHE ICHCTBHUSL:
YMEHHSI MPUMEHATh METOJbl HAyYHOTO IMO3HAHUS BEIIECTB U SIBJICHUNW HA SMIHUPHUYECKOM U
TEOPETHYECKOM YPOBHSX B y4eOHOW TO3HABaTEIbHOM W TPOEKTHO-HUCCIEAOBATEIHCKOM
NEeSITeIbHOCTH; YMEHHUS HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KayecTBE HHCTPYMEHTA
MO3HAHUSI M CAMOCTOSTENIBHO CTaBUTh BOIPOCHI; AaHAIM3UPOBATh (PaKThl, BBISBIATH U
dbopmynupoBath MpobdIemMy, ONPEaeNATh Leb U 3a/1a4H, COOTBETCTBYIOIINE PELIICHUIO TPOOIEMBbL;
npeaiaraTe OMHCATEIbHYIO WM OOBSCHUTENbHYIO THUIIOTE3y U OCYLIECTBISTH €€ IMPOBEPKY;
YMEHHSI TPOBOJAUTH HM3MEPEHUS HEOOXOJIMMBIX MapaMeTPOB, BBIYUCICHHUS, MOJIEIHPOBAHUE,
HAOIOJICHUST U SKCIIEPUMEHTHI (pEalibHbIE U MBICIIEHHBIE), CAMOCTOATEIBHO MPOTHO3UPOBATH
pe3ynbTaThl, GOpMYIHPOBaTH 00O0OIIEHHS W BBIBOJBI 10 pE3yabTaTaM IMPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIEIaHHO paboTe;
PaboTa ¢ nuadopmanmei:
YMEHHSI OPHEHTUPOBATHCA B PA3NIMYHBIX HCTOYHUKAX HH(POpMAIUKM (HAy4YHO-MOMYJsIpHAs
auTepaTypa XMMHUYECKOTO COJIepXaHHs, CIpaBOYHbIE TMocoOus, pecypcel MHTepHeta);
aHaIM3UpOBaTh  MH(OpPMALMIO U  KPUTUYECKHM  OLIGHUBATh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTh, OTOUPATh U UHTEPIPETHPOBATh WH(GOPMALIUIO, 3HAYUMYIO JUISl PELICHUs
yueOHOM 3a/aud; YMEHHS MPUMEHATb pa3IU4Hble METOAbl U (OPMYTHUPOBATH 3aMpOCHl MPH
MOUCKE U 0TOOpe MHpOpMaIui, HEOOXOTUMOM ISl BBHITIONHEHHUS Y4eOHBIX 3a/1a4; UCTIOJIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTUM U Pa3UYHbIE TOUCKOBBIE CHCTEMBI,
CaMOCTOSITENILHO BBIOMPATh ONTUMAJbHYIO (OpMy MpeAcTaBieHus UHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMMsbl, TaOIUIBI, PUCYHKH U IpYyTrHe GOpMbl); YMEHUS UCTIOJIB30BaTh HAYIHBIN
S3BIK B KQUeCTBE CPEJCTBA PabOTHI ¢ XUMUYECKOM MH(pOpMaIneil; MPUMEHATh MEKIPEAMETHBIE
3HAKU U CUMBOJIBI, (hOpMYIIbI, a0OpeBUATyphl, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.
KoMMyHHKaTHBHBIC YHUBEpCAIbHbBIE YUeOHBIEC IEHCTBUS:
yMeHHsT O0OmeHus: (MMCbMEHHOW M YCTHOW KOMMYHUKAIIMK): TPEACTABIATH MOJydeHHBIC
pe3ynbTaThl MO3HABATENHHON JEATEIHHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; IMMYOIWYHO




BBICTYNIaTh C TPE3CHTAMEHd pe3yJlbTaTOB BBIMOJHEHUS XUMHUYECKOTO  JKCIIEPUMEHTA
(WccnmenoBaTenbCKOM JIa0OPATOPHOM MM MPAKTHUYECKON pabOTHI, y4eOHOTO MPOEKTa); B XOJe
auanora u (Win) JUCKYCCHUU 3a7aBaTh BOMPOCHI IO OOCYXIaeMON TeMe M BBICKA3bIBaTh HJICH,
(dbopMyTUpOBaTh CBOM MPEJIOKECHUS OTHOCHTEIHHO BBIMIOJIHEHUS MPEIJIOKEHHOW 3a/1a4M;
YMEHHSI Y4€OHOTO COTpyJHUYECTBA (TPYNIOBas KOMMYHHUKAIMS): Y9acTBOBATh B TPYIIOBBIX
dbopmax pabOTHI: IJIAHHPOBATH OPTraHU3AIMIO COBMECTHOW pPabOTHI, OMPENCNATH CBOIO POJIb,
pacmpenenaTh 3aJadd  MEXAYy WICHAMH TPYIMIbl; BBIIOJHITH CBOIO 4YacTh padoTHI,
KOOPJIMHUPOBATH CBOU JCUCTBUS C ICUCTBUSIMHU JPYTUX YWICHOB KOMAaH/IbI, ONIPEIEISITh KPUTEPHH
10 OIICHKE KAa4eCTBA BBIMOJIHEHHOUW pa0OThI; pemiaTh BOSHUKAIOIINE MPOOIeMBl Ha OCHOBE ydeTa
0OIIMX WHTEPECOB W COTIACOBAHUS TO3UIIMH, Y4aCTBOBATh B 0OCYKICHUH, OOMCHE MHECHHUSMHU,
«MO3TOBOM IITYPME» U APYrux (hopMax B3aMMOICHCTBUS.

PerynstuBHBIC YHHBEpCATbHBIC YICOHBIE JICHCTBUS:

OBJIAJICHUEC YHHBEPCATbHBIMH YYCOHBIMU PETYISTUBHBIMH JCHCTBUSIMHU BKIFOYACT Pa3BUTHE
CaMOOPTaHU3aINN, CAMOKOHTPOJISI, CAMOKOPPEKIIMH, B TOM YHUCJIC: YMEHUS PeIlaTh y4eOHbIE U
HCCTIEI0OBATEIbCKUE 3aJla4l: CaMOCTOATENFHO BBIOMpATh CHOCOO perieHust y4yeOHOW 3amauu
(cpaBHHBaTh HECKOJHKO BAPUAHTOB pEIICHUS, BHIOMpaTh HamWOOJee MOIXOMSIIUNA C yISTOM
CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB), TUTAHUPOBATH CBOIO PabOTy MpH PEIICHUH Y4eOHOU
WIM HWCCIICIOBATeIbCKOM 3a7aud; Ha OCHOBE TIOJNYYCHHBIX Pe3yJIbTaTOB (GOpPMYIHUpPOBATH
0000IIeHNsT W BBIBOJBI, MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCOB; aHAIM3WPOBATH
Pe3yIbTaThl: COOTHOCUTH CBOM JICWCTBHS C TUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISITh
CaMOKOHTPOJIb JCSITEILHOCTH; KOPPEKTUPOBATh CBOO JICATEIHHOCTh HAa OCHOBE CaMOAHAIN3a U
CaMOOTICHKH.

IMPEAMETHBIE PE3VYJIbTATHI

[IpenMeTrHbie pe3ynbTaThl OCBOEGHMSI MPOTPAaMMbl IO XHMHUU OCHOBHOTO 0OILEro
00pa3zoBaHUsl Ha YrayOJIEHHOM YpPOBHE MMEIOT OOIIee COAEP)KATEIBLHOE SAPO C MPEAMETHBIMH
pe3ynbTaTaMu 0a30BOr0 ypOBHS, COIVIACOBAaHBI MEXAY COOOM, YTO MO3BOJIAET PEATU30BBHIBATH
yrayOleHHOe HM3ydeHHe KaKk B paMKax OTAENbHBIX KJIacCOB, TaK U B paMKax pealn3aluu
WHIUBUAYAIbHBIX 00pa30BaTeNbHBIX TPACKTOPHI, B TOM UHCJIE HCIOJb3YS CETEBOE
B3auMo/ieiicTBUe opranuzanuu. [1o 3aBepiieHnn peanusalnuy NporpaMMbl YriyOJIeHHOTO YPOBHS
oOyuaroluecs: CMOTYT JieTallbHee OCBOUTh MaTepHall, OBJIAJAETh PACIIMPEHHBIM KPYTrOM MOHSATUI
Y METOJIOB, pelIaTh 3a1a4n 0ojiee BBICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHbIE pe3yNbTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOUIMMUCS HAay4dHBIX 3HaHHM,
YMEHUW M CrOcOoO0B JEUCTBUH, criennPUIecKuX A MPEIMETHOW 001acTH «XUMHUS»; OCHOBBI
HAyYHOTO MBIIUICHHUS; BU/IbI IEATEIHHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €0 UHTEPIpETaIIH,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YY€OHBIX M PEaNbHBIX JKM3HEHHBIX YCIOBHSIX;
o0ecreynBaroT BO3MOXKHOCTD YCIIEUTHOTO 00YUYEeHHsI Ha CIEAYIOIIeM YPOBHE 00pa30BaHUsI.

K koHmy oO0ydueHus B 8§ Kiacce NpeaMETHBIE pe3ylbTaThl JOJDKHBI OTPaKaTh

c(OpMUPOBAHHOCTH Y 0OYUaIOLIUXCS YMEHHI:
- PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMHUYECKUN HJIEMEHT,
MeTaJll, HeMEeTaJll, aJNIOTPOTIHs, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJHAsI), BaJIGHTHOCTh, OTHOCUTENIbHAs aTOMHas U MOJIEKYJSpHas Macca, KOJIUYECTBO
BEI[ECTBA, MOJb, MOJSIpHAs Macca, MaccoBasl JOJS XHMHUYECKOTO JJIEMEHTa B COEIWHEHUH,
MOJISIpHBI 00BEM, OTHOCHTENBHAs IUIOTHOCTh Ta30B, OKCHJA, KHUCIOTa, OCHOBaHHE, COJb,
amM(OoTepHBIi OKCHA, aM(DOTEPHBINH THAPOKCH]I, XUMUYECKAs PeaKIusl, KIacCU(PUKALIUS PEaKIIU:
pEeaKuu COCTUHEHHMs, PEaKINH Pa3I0KEHHsI, PEaKIUU 3aMeIlleHus, peakiud oOMeHa, 9K30- U
SHI0TEPMHUUECKUE PEaKIINK; TETIOBOH 3(h(PeKT peakinu; siApo aToma, SIEKTPOHHBIN CII0i aToma,
aTOMHas OpOuTaNb, paJlyc aToMa, XMMHUYECKas CBS3b,IIOJIIpHAS W HEMOJsSpHas KOBAJICHTHAas
CBsI3b, MOHHAsI CBS3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBasi JOJs BellecTBa (MPOLIEHTHAs
KOHIIGHTpallMs) B  pacTBOpe, MOJsIpHAs  KOHIIEHTpalusi  BEIIeCTBA B PacTBOPE;
ANEKTPOOTPHUIATENLHOCTD, CTETIEHb OKUCIICHHUS, OKHCIUTENIN U BOCCTAHOBUTENH, OKUCICHUE U
BOCCTaHOBJIEHUE, OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH, METOI DJIIEKTPOHHOTO OanaHca,




WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MMOHATUN U IPUMEHSTh 3TU MOHATUS IIPU
ONMCAHWM BEIIECTB M UX IPEBPALICHUN; HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBiieHus: GOpMYJI BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIU;

- ONpPEIETATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSAX, CTETICHb OKUCIICHHS
3JIEMEHTOB B OMHApPHBIX COEJAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OIPEICICHHOMY KIaccy
coenmuHeHUN 10 QopmyrnaM, BHUIBl XUMHUYCCKOW CBs3M (KOBJICHTHOW M HMOHHOW) B
HEOPraHUYECKUX COEAUHEHMSIX; PACKPHIBATh CMBICI 3aKOHOB COXpPAaHEHHsS MacChl BELIECTB,
MOCTOSIHCTBA cocTaBa, llepmoanueckoro 3akona J[.M. Menaeneea, aTOMHO-MOJEKYISIPHOU
TEOPUH, 3aKOHA ABOTaJpo U €ro CIEeACTBUM, IPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHUS, B
TOM YHCJIE 3KCIIEPUMEHTAIIBHBIX U TEOPETUUYECKUX METO/IaX UCCIIEI0BAHUS BEIIECTB U U3YUEHUS
XMUMHMUYECKUX pEaKUui; IeMOHCTPUPOBATH IMOHUMAHHUE MEPUOJUUYECKON 3aBUCUMOCTHU CBOWCTB
XMMHMUYECKUX D3JIEMEHTOB OT HUX INoyiokeHus B Ilepuoauueckodl cucreme: ONUCHIBATh HU
XapakTepu3oBaTh TabmuuHyto ¢opmy Illepuoanyeckoil cUCTEMBI XHUMHYECKHUX 3JIEMEHTOB:
pasnuyath MOHATUS «TJIaBHas moarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymma)y,
«MaJjble MEepUOAb» U «OOJIbLINE MEPHUOIbl», COOTHOCUTH O003HAYEHHS, KOTOpbIE MMEIOTCA B
tabnuie «l[lepuoanueckas cuctema xumudeckux sneMeHToB [[.M. MenneneeBa», ¢ YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHMsI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oliiee
YHCIIO AJIEKTPOHOB U paclpeiesieHue UX M0 IEKTPOHHBIM CII0SM); OOBACHAThH CBSI3b MOJIOKEHUS
aneMeHnTa B llepuoauueckoil cucreMe C pacnpeieseHHeM 3JIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSM, MOJYPOBHSIM U OpOUTAISIM aTOMOB INEPBBIX YETHIPEX MEPHOJIOB; KiIaccu(UUIHUPOBAThH
XMUMHUYECKHE JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKHE peakluu (10 YHUCITY U COCTaBY
YYaCTBYIOIINX B PEAKI[UU BEIIECTB, MO TEIIIOBOMY 3D (deKTy);

- XapakTepu3oBaTh (OMUCHIBaTh) (PU3NUECKHE U XMMHUYECKHE CBOWCTBA IMPOCTBIX U CIIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOJOPOJA, BOJBI, OOIIME XMMHUYECKHE CBONCTBA OKCHJIOB, KHUCIOT,
OCHOBAaHMM M COJIEH, TEHETUYECKYI0 CBS3b MEXJIy HHMH, IOATBEPXKAas MpPUMEpPaMHU
MOJIEKYJIIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKUUN; OIUCHIBATH POJIb
KHCJIOPO/1a, BOJOPOJA U BOJBI B IPUPOJHBIX ITPOLIECCAX, B )KUBBIX OpraHM3Max, UX PUMEHEHHE
B Pa3iuYHBIX OTPAC/IX NPOMBIIUIEHHOCTH, BO3MOYKHOE€ MCIOJIb30BAaHUE B COBPEMEHHBIX
TEXHOJIOTUSIX;

- OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHHUS,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUN B PA3JINYHBIX YCIOBUSIX;

- BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIBHYIO JIOJIK0 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MAaCCOBYIO JOJI0 XUMUYECKOIO
areMeHTa o GopMyse COeAUHEHUs, HaX0AUTh MPOCTeHiyo (opMyily BellecTBa M0 MacCOBBIM
WU MOJIBHBIM JIOJIIM 3JEMEHTOB, MAacCOBYIO JIOJII0 BEIECTBA B PACTBOPE, MOJIIPHYIO
KOHIICHTPALIMIO BEIIeCTBAa B PAacTBOpPE, MPOBOAUTH PACUEThl MO YPAaBHEHUSM XUMHUYECKOU
peaklyy; MPUMEHSITh OCHOBHbBIE ONEpPALlUd MBICIUTEIBHON JESATENIbHOCTH — AHAJIW3 U CHUHTE3,
CpaBHEeHHME, O00OOIIeHHe, CHCTeMaTH3alluio, KJIacCU(PUKAIMIO, BBIABICHUE MPHUYUHHO-
CJIE/ICTBEHHBIX CBSI3€W — JUUIsl U3yYEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HaONIO/IeHUEe, H3MEpEeHUEe, MOJCIUPOBAHUE, OSKCIEPUMEHT
(peanbHBIH U MBICICHHBIN) — ANl OCBOEHUS Y4eOHOTO COJEp)KaHUs; PACKphIBATh CYIIHOCTH
IIPOLIECCOB OKHUCIIEHHUS M BOCCTaHOBJICHUS, COCTaBJIATh YPAaBHEHUS IPOCTBIX OKUCIUTEIBHO-
BOCCTAHOBMTEJBHBIX peakuil (METOA0M IIEKTPOHHOI0 OanaHca);

- yCTaHaBIMBAaTh CBS3M MEXKIy pEAIbHO HaONIOIaeMbIMH XUMUYECKUMHU SIBICHUSMU U
IpoleccaMy, MPOUCXOISIIUMU B Makpo- U MHUKPOMHpE, OOBSICHATh HNPUYMHBI MHOT0OOpa3us
BEIIECTB, COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHUSMHU JAPYrUX y4eOHBIX MPEIMETOB;

- coOnroaTh mpaBmiia 0e30mMacHOM paboThl B J1a0OpaTOpUU MPHU HUCHOJIB30BAHUM XUMHUYECKOM
nocynsl U 00OpYJOBaHHUsS, a TakXkKe IpaBHJia OOpallleHUs] C BELIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSMHU BBIMOJHEHUS JIAOOPATOPHBIX OINBITOB M MPAKTHUYECKUX pabOT MO MOJYYECHUIO U
COOMpaHHUIO T'a3000pa3HBIX BELIECTB (BOAOPOJAA M KUCIOPOA), NPUTOTOBICHHUIO PACTBOPOB C
OTIPEEIEHHOM MacCcOBO J0JI€H paCTBOPEHHOTO BEIIECTBA, PELICHUIO SKCIIEPUMEHTAJIBHBIX 3a/1a4
110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETUHEHUIN;



- JIEMOHCTPHUpPOBaTh BJAJCHUE OCHOBAMU XHMHUYECKON TPaMOTHOCTH, BKIIKOYAIOLIEH YMEHHS
0e30MmacHOTO O0OpalleHUs C BEIIeCTBAMH, HCIIOJIL3YEMBIMH B IOBCEJIHEBHOW JKHU3HH, a TaKKe
3HAHHE MTPABUII IOBEICHUS B LIEJISX COCPEKCHUS 3I0POBhSI U OKPYKAFOIICH CPEIIbI.

3.2 OcHOBHBIE BUJBI ACATCIBHOCTH 06vqa10m1/1xc;1, HallpaBJICHHBIC HA NOCTHUXKCHHUC PC3yJIbTaTa

Hcrounuk [IOJIyYEHHUS
3HaHUH, (dopMupoBaHus
YMEHUH, HABBIKOB

dopma IeATeIbHOCTH

C0BO, TEKCT, 3HAKH Crnymianue yauTeNs
Cnymianie W aHalnu3  COOOIICHUH OJHOKJIACCHUKOB
CamocTtosTenbHas paboTa ¢ TEKCTOM B y4eOHUKE, Hay4dHO-
HNONYJISIPHOM JIuTeparype
Ot60p Marepuana u3 HECKOJIbKHX HMCTOYHUKOB
Hanucanue JIOKJIaJIOB, pedeparoB

[IpumeHenne roToBeIX (OpMYN, BBIBOJ pacueTHbIX (popmyin
BrinmonHenne ynpakHEHW IO pasrpaHUYECHMIO ITOHATHH,
CUCTEMATHU3AINA TOHATHHA

DJIEMEHTHI ITpocmotp MO3HABATEJIbHBIX buIEMOB

NEUCTBUTEIILHOCTH Ananus Ta0JIHII, rpauKoB, CcXeM
TTonck 00BSICHEHHUS HaOII0JaEMBIM COOBITHSIM
AHany3 BO3HUKAIOLIUX MPOOJIEMHBIX CUTYaIIU

OmnelT U HcciegoBareiabckas | Padora C KHHEMATHYECKUMHU cxeMaMu

JIEeITECIBHOCTD Ananus pa3naToYHBIX MaTepuaioB
Pemenne Pa3IUYHBIX AKCIIEPUMEHTAILHBIX 3a1a4
Coop W  COpPTHpOBKAa  KOJUICKIIMOHHBIX  MaTepUaiOB

Hcnons3oBanne 1abOpaTOpHBIX MPUOOPOB U OOOPYIOBAHMS
BrimonHenne  maGopaTOpHBIX W MPAKTHYECKUX  paboT
BricTpanBanue TUIIOTE3 HA OCHOBAHHHM WUMEIOIIUXCS JTAHHBIX
PazpaboTka METOUKH IKCTIEPUMEHTA
KoHcTpyrpoBaH#e U MOJCTHPOBAHNE

PenieHune )xn3HEHHBIX 33124

3.3 Opranm3aiysa IpOSKTHOHN U VLI€6HO'I/ICCJ'IGI[OB3TCJ'IBCKOI71 ACATCIIbHOCTH O6V‘IaIOI_HI/IXCH
HpOGKTHaﬂ JACATCIBbHOCTD o6yqa}01uﬂxc;1 OCYHMECTBIISICTCA B COOTBETCTBUH C TEMaMU ITPOCKTOB,
YKa3aHHBIMHU B HpI/IJ'IO)KeHI/II/I 1.

3.4  CucremMa OILICHKHU JOCTIKEHHS IUIAHUPYEMBIX PE3YJIbTATOB
CucremMa OIIGHKH JOCTIDKCHHH IUIAHUPYEMBIX pPE3YJIbTaTOB COOTBETCTBYET OIICHOYHBIM
marepuaiam OOIT OOO.

Ilepeyenn HCII0JIb3YeMbIX
OLICHOYHBIX CPeICTB (OLEHOYHBIX
marepuanos)/ KUM

Ilepeyenb  MCIOJIB3YEMBIX
MeTOJHYECKHX MAaTEePHaJIOB

Kaace IIpeamer

1. IToypounble pa3paboTKH 10
xumun. 8 knacc /"aGpuensn
O0.C.— M.: Ilpocsemuenue,
2015

1. OrtkpeiThiii OaHK  3aJaHUM
OUIIU: https://fipi.ru/
2. JlmarHoctuueckue paboOThl s

[IPOBEICHUSA IPOMEKYTOYHOU
8 XAUMUA POBCIL p yT

attectanuu.8 kiacc/ymueBa U.A.
M., BAKO.
3. KUM. Xwumusa,8 xmacc, M.,
BAKO

2. T'abpuensn O.C, Cnaaxos
C.A.,, OcrtpoymoB  H..
Xumus, 8 kmacc. YueOHHUK
Uit 0011e00pa3oBaTeNbHBIX




OopraHu3anuin M.:
ITpoceewenue, 2019

3. ["abpuensn 0.C.
KoHTtposbHbIE u
OpOBEpOYHBIE  paboOTBHl K
yuebnuky O.C.I'abpuensna
M.:Jlpoda, 2014
4.I'abpuensn O.C., CmupHOBa
T.B. M3yyaem xumuio B 8
KJacce: METOANYECKOe
nocobue K ydeOHuUKy M.:
BJIMK u K, 2010

Dopmbl KOHMPOJA: TEKYIIUN U POMEKYTOUHBIM.
Texywuti konHmpons TPOBOIUTCS B opme:
— ompoca (MHIMBUIYalbHOTO, YIJIOTHEHHOTO, ()POHTAIBLHOTO);
—  KOHTPOJIbHBIX paboT, paccuuTaHHbiXx Ha 40 MuHyT (B ciyudae BbiOopa BIIP mo
MpeIMeTy KOHTpOJIbHas paboTta 3aMmensercs Ha BIIP);
—  TECTOB;
—  BHEMHUX MOHUTOpUHTOB (BIIP);
—  aJIMUHHCTPATHUBHBIX KOHTPOJBHBIX PaboT;
—  TIPOEKTOB;
—  TIpOBEpOYHBIX paboT Ha 15-20 MuHyT ¢ MudPepeHITPOBaAHHBIM OIICHUBAHNEM.

Texywuii koumponb TIPOBOIUTCS C LEIbI0 TMPOBEPKH YCBOEHHUSA, HM3Y4aeMOro U
MIPOBEPSEMOT0 MPOTPaMMHOTO MaTepuasia; COACpKaHHE OIMPENEISAIOTCS yYUTENIeM C Y4eTOM
CTETEeHHU CJIOKHOCTH U3y4aeMOT0 MaTepuaia, a Takke 0coOeHHOCTel 00yJarommxcs Kiacca.

KouTponbHble paboThl MPOBOAATCS TMOCHIE H3Y4YeHHUs Hauboyiee 3HAUYMMBIX TeM
MIPOrPaMMBI.

4 TemaTnuyeckoe NJaHNpPOBaHHE

Ne Bcero | LIOP
HanmeHoBaHue TEMBI

/i 4acoB
1 IlepBoHaYaIbHBIE XUMUYECKHE TOHSTHS 16 gac | school-collection.edu.ru
2 XUMHYECKUE PEAKIHH 13 gac | resh.edu.ru
3 KonuuecTBeHHBIE OTHOLIEHUS B XUMHUH 11 yac | https://infourok.ru
4 OCHOBHBIE KJIAaCChl HCOPTAHMYECKUX coeqruHeHuH | 9 yac https://m.edsoo.ru
5 [Teprouyeckasi cucTeMa U CTPOCHHE aTOMa 8 uac | https://uchi.ru
6 CTpoeHue BellecTBa 5 yac
7 PacuerHbIe 3a1aun 6 yac

IHoypouHo-TeMaTHYeCcKOE MVIAHUPOBAHHUE

No Tema 3aHATHA Kon- | HOP
BO
4acoB
Tema 1 IlepBonauanbHble xumuueckue nousitus ( 16 yac)
1 BemiectBa u gpusnueckue tena, siBICHUS 1 school-
2 @DOpMBI CYIIIECTBOBAHUSI XUMUYECKUX AIIEMEHTOB 1 collection.edu.ru;



https://infourok.ru/

3 Pemenne 3amanuii OI'D mo rteme: Xumudeckui | 1 resh.edu.ru;
AJIEMEHT, IPOCTOE BEIIECTBO https://infourok.ru)
4-5 Pemienne  TecToBBIX  3amaHuii  mo  Teme: | 1 https://m.edsoo.ru)
[TepBoHaYaIbHBIC XUMHYCCKUE TOHSTHSI https://uchi.ru
6 ATOMHO-MOJIEKYJIIPHOE yU€HUe: uCTopus pa3Butus | 1
7 [lepuoanueckas cuctemMa XMMHYECKUX dJIeMEHTOB | 1
JA.N.Menpeneena
8 OTtHocuTeNnbHAsI ATOMHAsI U MOJIEKYJISIpHAsl Macca 1
9 Boruncienue MaccoBoil J10J1M 3JIEMEHTa 1
10 BriBoy MOsTeKysipHON (pOpMyIIbl BELIECTBA 1
11 TpeHUHT 110 PEMICHUIO 331a49 U YIIPAKHEHUN 1
12 BanentHocts 1
13 Omnpenenenue GopMyst BEIIECTB MO BAJIEGHTHOCTH 1
14 TpeHuHT [0 PEeMICHUIO 337a4 U YIPAKHEHUI 1
15 CrerneHb OKUCICHUS 1
16 Ompenenenue Qopmyn BemectB Mo creneHu | 1
OKHUCJICHUS
Tema 2 Xumnueckne peakiun (13 gac)
17 CocraBneHre ypaBHEHUH XUMHUECKUX PEaKInit 1 school-
18 THIbI XUMHYECKUX PEaKIHit 1 collection.edu.ru;
19 [Ipocreiiniye pacueTsl 0 YpaBHEHUSIM peakluii 1 resh.edu.ru;
20 TpeHWHr TIO pEIIEHHIO 3a1ad W yIpaxkHeHHd 1o | 1 https://infourok.ru)
Teme: XUMUYECKUE PeaKiiu https://m.edsoo.ru)
21-22 | Pemenue 3amau no Teme: Bo3ayx 2 https://uchi.ru
23-24 | Pemenue 3ama4 o treme: Kuciaopon 2
25-26 | Pemenue 3amay o treme: OKCUIBI 2
27 Pemenne 3agau mo reme: Bogopon 1
28-29 | Pemenue 3amay o reme: Coiu 2
Tema 3 KoanvecTBeHHble oTHOmIEeHHUs1 B xuMun ( 11 gac)
30 KousindecTBo BemecTBa 1 school-
31 Pemenue 3amau no reme: Kosnmuectso BemecTsa 1 collection.edu.ru;
32 MoJisipHBIi 00BEM Ta30B 1 resh.edu.ru;
33 Pemenue 3agay no teme: MossipHblii 00bem razos | 1 https://infourok.ru)
34 TpeHuHT 10 pelIeHn O 3a1a4 U YIPaKHCHHH 1 https://m.edsoo.ru)
35 MaccoBast 10J1s1 pACTBOPEHHOIO BELIECTBA 1 https://uchi.ru
36 Pemtenue 3amay mo reme: MaccoBas 1o Bemiectsa | 1
B pacTBope
37 CrocoObl BBIpOKCHUS KOHIICHTPAIMKM BelecTBa B | 1
pacTBope
38 Pemtenue 3amay no teme: MoJibHas DO 1
39 Pemenue 3a1a4 no reme: MosisipHast KoHueHTparust | 1
40 Pemenne 3amau nmo  Tteme:  Hopmanphas | 1
KOHIICHTpAIUs
Tema 4 OcHOBHBIE KJIACCHI HEOPraHUYECKHUX coeinHeHuii (9 vac)
41-42 | PacueTHble 3a7]a41 C y4aCTHEM OKCHJIOB 2 school-
43-44 | PacyeTHbIC 33J]aUU C y4aCTHEM OCHOBAHUHN 2 collection.edu.ru;
45-46 | PacueTHble 3a/1auu C yUaCTHEM KHCJIOT 2 resh.edu.ru;
47-49 | PacueTHbIE 3a/1a91 C yIACTHEM COJIEM 2 https://infourok.ru)

https://m.edsoo0.ru)
https://uchi.ru



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

Tema S Ilepuoanyeckasi cucreMa U cTpoeHne aroma (8 yac)
50-51 | Crpoenne aroma, pacyeT 4YHUCIIAa DJICMEHTAPHBIX | 2 school-
JaCTHUII collection.edu.ru;
52 Pemrenue 3a1a4 Ha pacuyeT OTHOCHUTEIILHOM aTOMHO# | 1 resh.edu.ru;
MacCChl XHMHUYECKUX DJIEMCHTOB https://infourok.ru)
53 Pelienne ynpakHeHHi Ha M3MEHEHHE CBOMCTB | 1 https://m.edsoo.ru)
aTOMOB B IIEPHOIMUECCKOM CHCTEME https://uchi.ru
o4 Pemenune ynpaxHeHuMl Ha W3MEHEHHE CBOMCTB | 1
ITPOCTHIX BEIIECTB
95 XapakTepucTuKa XUMHUYECKOro 3jemMeHTa mo ero | 1
IOJIOYKEHHIO B MEPHOINICCKON CHCTEME
56-57 | Pemenne 3amanuii OI'D no Teme: Ilepmommueckas | 1
CHCTEMa M CTPOCHUE aToMa
Tema 6 Ctpoenne BeuecTBa (5 yac)
58 Pemenue  ympaxsenunid 1o Tteme: Mownas | 1 school-
XUMUYECKas CBA3b collection.edu.ru;
59 Pemenne ynpaxuenuii mno Tteme: KopamentHas | 1 resh.edu.ru;
XUMUYECKas CBA3b https://infourok.ru)
60 Pelienne ynpaxkHeHud nmo Teme: Mertammueckas | 1 https://m.edsoo.ru)
XUMUYECKask CBA3b https://uchi.ru
61 Pemenne ympaxuenuit 1o Teme: Cremens | 1
OKHCIICHHS
62 Pemenne 3amammii OI'D mo Teme: Cremens | 1
okucnenus, OBP
Tema 7 PacueTHble 3aga4u (6 yac)
63 Pemrenue 3a1a4 Ha BRIYMCIIEHUE MACChI BemecTBa o | 1 school-
M3BECTHOM Macce peareHra collection.edu.ru;
64 Pemrenune 3amau Ha BeUMCIEHHE 00beMa BemecTsa | 1 resh.edu.ru;
10 M3BECTHOM Macce peareHra https://infourok.ru)
65 Pemrenue 3ama4 Ha pacyeT 0ObEMHBIX OTHOLIEHHMH | 1 https://m.edsoo.ru)
ra3oB, OTHOCHTEJILHOM IUIOTHOCTH ra30B https://uchi.ru
66 Pemtenne 3amady Ha BeIUMCIIEHHE MaccoBoul mgoiu | 1
BEIIECTBA B PACTBOPE MPH XUMUYECKUX PEAKIIHSIX
67 O06o01IeHne 1 MOBTOPEHHE 1
68 O06o0011eHNe U TOBTOPECHHE 1

TeMbl NPOEKTHO-HCCIEI0BATENbCKUX PadoT

1.Mcropus OTKpBITHI B XUMUU

2.Xumus QeriepBepkoB

3.0nacHble XMMHYECKHE BEIIECTBA B OBITY

4.Y nTUBUTEIBbHBIE CBOMCTBA BOIEI

5. «Bce ecTb 41, Bce eCTh JIEKapCTBO»
6.Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3a/1a4
7. X¥MHS U UCKYCCTBO

8.HoBnie MaTepuajbl B IPOMBIINIJICHHOCTH, 6BITy, B UCKYCCTBC.

ITpunoxenne Nel



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

IInan- ¢pakT NpoxokaeHNe NPOrpaMMbl

ITpunoxxenue 2.

Ne Tema ypoxka wiad | ¢akr

1 BemecTBa u ¢pusndeckue Tena, siBICHUS

2 DOopMBI CYIIECTBOBAHUS XUMUYECKUX AIIEMECHTOB

3 Pemenue 3aganuit OI'D o Teme: XUMHUYECKUIN 3JIEMEHT, IIPOCTOE
BEIIECTBO

4 Pemenue tecToBbIX 3a1aHUI

5) Pemrenne TecroBbix 3amaHuii 1o Teme: llepBoHadanbHbIE
XUMHYCCKHAEC TTOHSITHS

6 ATOMHO-MOJICKYJIIPHOE YUICHUE: UCTOPHUS PA3BUTHS

7 [Tepuouaeckas cucrema XUMHYECKUX DJIEMEHTOB
JA.N.Menneneena

8 OTtHOcHTEbHASI ATOMHASI 1 MOJICKYJISIpHAsI Macca

9 Briuncnenue maccoBoil 10y dJeMeHTa

10 BriBox MontekyssipHO# (OpMYITBI BEIIeCTBa

11 TpeHUHT 10 pEelIeHHIO 331a49 U YIIPaKHEHUN

12 BanentHocth

13 Omnpenenenne GopMysT BEMIECTB MO BAIGHTHOCTH

14 TpeHUHT 10 PelIeHNIO 3aa4 U YIPaKHEHUU

15 CreneHb OKUCTCHUS

16 Omnpenenenre GopMysT BEMIECTB MO CTENEHNW OKUCIICHUS

17 CocraBiieHHE YpaBHEHUN XUMHUYCCKUX PEAKITHIl

18 TuIbI XUMUYECKUX PEaKITU

19 [IpocTeiimme pacyeTsl M0 ypaBHEHUSIM PEAKITUT

20 TpeHUMHTr 10 pEImIeHHWIO 3a7a4 M YOPAKHEHWH 10 TeMe:
XUMHUYECKUE PEAKIUU

21 Pemenne 3aga4d mo reme: Bozmyx

22 Pemenue pacuetHbIx 3a1a4 o teme: Bozmyx

23 Pemenne 3agau mo reme: Kucmopos

24 Pemenne pacuetHsix 3a1a4 o teme: Kuciaopon

25 Pemtenue 3amay no teme: OKCUIbI

26 Pemenue pacuetHbix 3a1a4 1o teMe: OKCHIbI

27 Pemenne 3aga4d mo reme: Bogopon

28 Pemenne 3agau no teme: Conu

29 Pemenue pacuerHbix 3aga4 o reme: Conu

30 KomnuuectBo Belecrsa

31 Pemenue 3amgay no teme: KonndecTBo BemecTsa

32 MonspHblii 00beM ra3oB

33 Pemienue 3a1a4 no reme: MoJisipHblif 00beM ra3oB

34 TpeHuHT mo penieHuio 3a1a4 1 ynpax HeHU i

35 MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA

36 Pemenue 3agauy no Teme: MaccoBasi 10J1sI BEIIIECTBa B pacTBOpe

37 CriocoObl BEIpKEHUSI KOHIIEHTPAIIMH BEUIECTBA B PACTBOPE

38 Pemenue 3agay no Teme: MonbHast 10715

39 Pemenue 3agau no Teme: MossipHasi KOHIICHTPAIUS

40 Pemenue 3aay no Teme: HopmanbHas KOHIICHTpAITHs

41- PacueTHble 3a7jauu C y9acTHEM OKCHJIOB

42 PacuetHple 3aauu ¢ ydacTueM OCHOBaHHUHN

43 PacuetHple 3aauu ¢ ydacTeM OCHOBaHHHN




44

PacueTHbie 3aa4yu C y4aCTUCM KUCIIOT

45 PacueTHpie 3a/1a4n ¢ ydacTuEM KUCIOT

46 PacueTHble 3a1aun ¢ yuacTuem coJieit

47 PacueTHble 3a1aun ¢ yuacTuem coJieit

49 PacueTHble 3a1auu ¢ yuactuem coJieit

50 CrpoeHue aToma

ol Ctpoenue aToma, pacyeT Yyrcia JIEMEHTAPHBIX YaCTHUIl

52 Pemienne 3amau Ha pacdyer OTHOCUTEIBHOW ATOMHOM MAacCChl
XUMUYECKUX DJIEMEHTOB

53 Pemienune ynpaxkHeHWid Ha W3MEHEHUME CBOMCTB AaTOMOB B
NIEPUOANYECKON CHCTEME

54 Pemenue ynpaxHeHH HA U3MEHEHHE CBOMCTB MPOCTHIX BEIIECTB

55 XapakTepuCcTUKa XUMHYECKOTO 3JIEMEHTA IO €ro MOJIOKEHHUIO B
NIEPUOANYECKON CHCTEME

56- Pemenne 3amanuit OI'D nmo Tteme: Ilepuoauueckas cucrema u

S7 CTPOCHHE aToMa

58 Pemenue ynpaxnenuii no reme: MonHasi xumu4deckasi CBsi3b

59 Pemenue ynpaxxnenuii no reme: KoBajgeHTHast XuMU4eCcKasi CBSI3b

60 Pemenue ympaxHeHH: 1O Teme: MeTaumueckas XUMHYECKas
CBSI3b

61 Pemenue ynpaxxnenuii no reme: CTENEeHb OKUCIECHUS

62 Pemenne 3aganuii OI'D mo teme: Crenens okuciaeHus, OBP

63 Pemrenne 3amau Ha BBIYMCIEHUE MACCHI BEIIECTBA IO M3BECTHOM
Macce peareHra

64 Pemrenune 3amay Ha BeIYMCIEHNE 00BbEMA BEILIECTBA 10 M3BECTHOM
Macce peareHra

65 Pemenne 3amau Ha pacyeT OOBEMHBIX OTHOIICHHWH Ta30B,
OTHOCHUTEIILHOM IJIOTHOCTH I'a30B

66 Pemrenne 3agau Ha BBIYMCIIEHME MAacCOBOM JOJM BEILIECTBA B
pacTBOpE NpHU XUMHUYECKHUX PEAKIUAX

67 O06o011eHNe U TOBTOPECHHE

68 O06o011eHEe U TTOBTOPEHHE
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