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HOACHUTEJIBHAS 3AIIMCKA

[IponeneBTrueckuii (BBOAHBIN) Kypc ydeOHoOro mnpeamera «BBeneHue B
XUMUIO», IPEXKJIE BCET0, CTABUT CBOEH 11€J1bI0 CHOPMUPOBATH YCTOMYMBBINA HHTEPEC
K JaJbHEHUIIEMYy U3yUYEHUI0 yueOHOro npeamera « Xumus». O0ydaromuecs noixyqyaT
BO3MOKHOCTbh OCMBICJIUTh MECTO XHUMHH CPEIH €CTECTBEHHOHAYUYHBIX JUCLUILINH,
MO3HAKOMUTHCS C MPEIMETOM HU3Y4YEHHUS XUMHH, M3Y4YUTh OCHOBHBIE HaumbOolee
Ba)KHbIE XMMUYECKHE TEOPUM U 3aKOHBI, a TAKKE MOCMOTPETh Ha MHUP OOBEKTOB
MaTepUajJbHOrO0 MHUpa ria3zaMu XUMHUKa. OTIpaBHOW TOYKOW JJIsl AAHHOTO Kypca
ABWJIOCh ~ paHee M3YYECHHbIH MaTepHal  eCTeCTBEHHOHAYUHBIX  Y4YEOHBIX
npeIMeToB — Ouosioruu, reorpaguu, (QU3MKH, a Takke MaTeMaTukd. Yepes
000011IeHHe paHee M3YUYEHHOT'O BBICTPAMBAETCS COJEpKaHUe JaHHOTO Kypca,
U3Y4YEHUE KOTOPOr0 MPHU3BAHO CYLIECTBEHHOT'O MOBBICUTH KAUY€CTBO JOCTHUKEHUS
npeaMeTHbIX pe3yiabTaToB ocBoeHust OOIl ocHoBHOro oobmiero oOpa3oBaHusi B
yacTH y4eOHOTo mnpeaMera «XHUMHs», U3Yy4EeHHUE KOTOPOro OTHECEHO K 8 |
9 knaccam. B nensix pa3BUTHsS XMMHUYECKOTO B3IJISIIa HA MUP B Kypce MPOBOJSATCS
IIUPOKUE  KOpPPEISUMA MEXAYy TOJYYEHHBIMH B KJIACCE  DAJIEMEHTAPHBIMHU
XUMHYECKUMU 3HAHUSMH U HaBBIKAMH, C OJTHON CTOPOHBI, 1 CBOMCTBAMH OOBEKTOB,
KOTOpBhIE€ M3BECTHHI OOy4YalOIIMMCS B TIOBCEJIHEBHOM >KM3HH, HO JO JTOrO
BOCHPUHUMAIIUCh UMHU JIUIIH HAa OBITOBOM YPOBHE, C IPYTOM.

PaGouas nporpamma BBenenue B XuMHIO pa3paboTaHa B COOTBETCTBHH C
®denepanabHbIM TOCYJAPCTBEHHBIM 0O0pPa30BaTENbHBIM CTAHJAPTOM, aABTOPCKOM
yueOHol mporpammoii Epemuna B.B. «Xumus. Benenue B mpeamer. 7 Kiaccey.
[Iporpamma paccuntana Ha 34 4, 1 yac B Hepenmo. YueOHuk: Xumusi. Begenue B
npeamer. 7 wimacc YMK B. B. Jlynmuna B. B. Epemun, A. A. Jlpo3nos,
«IIpocemenue», 2023 r. PabGowas mporpaMma COOTBETCTBYET OOIIUM
TpeboBaHUsAM, TpeOOBaHUAM (DeepalIbHOT'O0 TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO
CTaHaapTa.

COIEPKAHUE OBYYEHUA



BBenenue

IIpupona. ®usuueckue Ttena. SBieHus npuponsl. EcrtecTBO3HaHUE.
EcrectBennble Hayku. IlpeaMer wusydyeHus xumuu. MecTto Xumuu cpeau
€CTECTBEHHBIX HayK. OOBEKThI KUBON U HEKUBOU MPUPOJBI. Y POBHU — MaKpoO- U
MHUKPOYPOBHU UX U3YUYECHHUS.

2.1. OT aToMa 10 BelecTsa

ATOM — HaWMEHBIIAsd 4YacTUIa BemecTBa. HEW3MEHHOCTH aTOMOB B
XUMHUYECKUX MPEBpalICHUSIX. XUMHYECKUMH dyeMeHT. CHMBOJBI aTOMOB
XUMHUYECKHUX DJIEMEHTOB. SiepHas peakuus. bonbmon B3psIB. [IpocTeie BemecTna.
CrnoxHbIe BellecTBa (XUMUUECKHE COeTMHEHUs ). XumMuueckas hopmyna. UucnoBoit
uHJeKC. OTKPBITHUE XUMUYECKUX FJIEMEHTOB. ATOMBI YCTOMYHUBBIE U HEYCTOMYHBHIE.
KpyroBopoTsl aTOMOB XMMHUUYECKHX 3JIEMEHTOB B NpHpoje (KUCIOpojaa, a30Ta U
yriiepoaa). @OTOCUHTE3 KaK OJMH W3 NMyTel KPyroBOpOTa yriaepoaa.

Pacnpenenenne aToMOB XMMHUYECKHX 3JIEMEHTOB B KocMmoce (BceneHHoH,
Hamet ["anaktuke, Conneunoit cucreme) u Ha 3emiue. Bakyym. Bonopon u renmii
— caMbl€ pacpOCTpaHEHHBIEC AIIEMEHThI Halen Beenennon. Kucimopon — camslii
pacnpocTpaHEHHbBIN neMeHT Ha 3emiie. Hanbomnee pacnpocTpaHEHHBIE 3JIEMEHTHI B
pPa3HBIX 4acTAX 3eMiu. XMMUYECKHE JIEMEHTHI B KHUBBIX OPTaHU3MaXx: 3JIEMEHTHI
KU3HHU, MAKpO- U MUKPOJIEMEHTHI. bHOIOrMYecKy aKTUBHBIE BEILIECTBA.

YcroituuBblie (CTaOMIBHBIC) U HEYCTOWYUBBIC (PaIMOAKTHBHBIC) XUMUUECKHE
aneMeHThl. PamnoakTuBHBIA pacnan. PaguoakTMBHOCTb. M30TONBI: yCTOWYMBBIC
(cTabwiIbHBIC) U HEYCTOWUYMBBIC (paJMOAaKTUBHBIC). [IprMeHeHne HEeYCTOWYMBBIX
(panmoakTuBHBIX) atoMmoB. llemHast peaknua. AToMHasi sSHeprus. JKusHp u
neaTenbHOCTh A. A. bekkepens.

DJiIeMeHTapHbIC YaCTHUILIbI (MPOTOHBI, HEUTPOHBI U PJIEKTPOHBI), ©X OCHOBHBIC
XapaKTepUCTUKU — Macca U 3apsa. Axpo aroma. MaccoBoe umncio. B3zauMocBs3b
MacCOBOT'0 YHKCJa C YHCIOM MPOTOHOB M HEHUTPOHOB. ATOMHAas €AWHUIIA MAaCCHhl.
[TopsiakoBeIii HOMEp AnemMenTa. JKu3Hb u nesarenbHocTh 3. Pesepdopaa.

XUMHYECKUN 3JIEMEHT KaK COBOKYITHOCTb aTOMOB, UMEIOIIUX OJMHAKOBBIN
3apsia sapa. CpaBHUTENBHBIM COCTAB M30TOMOB BOJIOpoia. CriocoObl 0003HAYCHHS
HU30TOIOB. I3MEHEHU B aTOMax MPU XUMHUYECKUX MPEBPALICHUSX.

Uctopust otkpeiTus lleproanueckor CHUCTEMBI XHMHUYECKUX 3JIEMEHTOB.
[Tepuognunocte. Ilepuommuecknit 3akoH . M. MenneneeBa. Ilepuoamueckas
cucrtema. JKusnp u pesarensHocTh . . Menneneena.

[Tepuonnueckass cucrema J[. WM. MenneneeBa. JIJIMHHBIA U KOPOTKHUM
BapuaHThl lleprnoanueckorn cuctemol JI. M. MenneneeBa. Ilepuonabl: KOpOTKHUE U
quHHble. [pynnel. ['maBHeie u  moOounsle mnoarpymmbsl. Wubopmanus o



XUMHUYECKOM JJIEMEHTE, coepxkamascs B llepuommueckon cucreme . WM.
MenpeneeBa. XXusnb u nestensHocth H. bopa.

Monekyna. IloHsTue 0 XMMHYECKOW CBA3U. BemiecTBa MOJIEKYIAPHOIO U
HEMOJIEKYJISIPHOTO CTPOECHUS, UX XapaKTEPUCTHKA.

Crpoenne Mosekysl. Mojean MOJNEKYJ: IIapOCTepKHEBbIE U MaclTaOHbIE.
MonekyisipHas macca. IIpuMepsl BEECTB MOJIEKYJISIPHOTO CTPOCHMS: MEPEKUCH
BOJOpPOJA, MOJICKYJSIDHBI ~ BOJOPOJ,  MOJICKYJSIDHBIM  KHCIIOPOJA,  O30H,
MOJICKYJISIDHBIM  a30T, MOJICKYJISIDHBIM WOX, BOJA, aMMMAK, YIJIEKUCIbIA ras,
¢dynnepeH, MeTaH, 3TUJIeH, CIUPT (ITUJIOBBIA CHUPT), TIAULUEPHUH, YKCYC (YKCYCHas
KHCJIOTA), TJIF0K03a, caxap (caxaposa).

ArperaTHble COCTOSIHMSI BelllecTBa (TBEPAOE, KHUAKOE, ra3000pa3Hoe) U UX
xapaktepuctuka. Kpucramnuueckue u amopduble BemectBa. Duznyeckue
NPOLIECCHI: IJIaBJICHUE, KPUCTAJUIM3AIMs, UCTIapEeHre, KOHICHCalMsl, CyOIumanus
(Bosronka). ®duszmueckue CBOWCTBAa BellecTBa (Temmeparypa TIUIaBJICHUS W
TeMIIepaTypa KUIMeHus ).

Kpucramnel. Kpucrammueckas pemerka. Monsl. Kpucramnnueckas pemérka
noBapeHHONW coiu. DOpMBl KpUCTAIJIOB pa3iIM4YHBIX BewiecTB (KyO, OKTasap,
JI0JeKa’Ap, pomMO03Ap, cTonOyaThle M IJIacTUHYaThle KpUCTauibl). CpoOCTKH.

Hpy3bl. JleHapuThI.

Kinaccuduxarnus Bemects 1o coctaBy. MaauBUIyanbHbIe (YUCTHIC) BEIIECTBA
u cMecu. IIpocteie BemiecTBa. CIl0XKHBIE BEIIECTBA (XUMHYECKHE COCIMHEHUS).
Mertasnbl 1 HEMETalIbl, UX CBOMCTBA. HeopraHndeckue u opraHnueCcKue BEIeCTBa.
OCHOBHBIE KJIaCChl HEOPraHUUYECKHUX BEIIECTB: OKCU/IbI, KUCJIOTHI (COJIsIHAsI, CEpHasi,
a3oTHas, yrojibHas, ¢hochopHas), conu, ocHoBanus. [1{emoun.

DOU3UYECKUE U XUMHUYECKUE SIBJICHHS. XHUMHUYECKas peakuus. PeareHTsl u
MPOAYKTHI peakiiu. 3aKOH COXPAHEHHUS MacChl. Y paBHCHUE XUMHUYECKOU pEeaKIIuu.
KoadpdummenTsr. [Ipu3Haku XUMHUYECKUX PEAKITNN: U3MEHEHHUE IIBETa, 00pa3oBaHUE
ocajJika, BBIJICJICHHUE Tas3a, BBIJCICHHE WM TOTJIONIEHHE Teria (BOZHUKHOBEHHUE
CBETA).)

JdemoHcTpanum.

- OOpa3Isl BEMISCTB MOJICKY/IIPHOTO U HEMOJICKYJIIPHOT'O CTPOCHHS.

- Mopenu HEKOTOPBIX MPOCTHIX MOJIEKYJ (BOAA, YIJIEKUCIIBIA Ta3, KUCIOPOI,
BOJIOPOI).

- Kpucrannuueckas peméTka Xjaopuaa HaTpusl.

- OOpa3ipl MHAWBUAYAJTbHBIX BEIIECTB (METaJIbl, HEMETAJUIbl, CIOKHBIC
BEILIECTBA) U cMecel (pacTBOPBI, TPAHUT).

- 3HAaKOMCTBO ¢ 00pa3aMu OKCHJIOB, KUCIIOT, COJIEH, OCHOBaHUM.



- Peakuuu, JOEMOHCTPUPYIOIIME NPU3ZHAKA XUMHYECKHUX PEAKLUU:
B3aMMOJICHCTBUE TEPMaHraHata Kalus C CyJb(UTOM HaTpusi B KHUCION cpeje,
B3aMMOJICHCTBUE XJIOpUJA HATpUsl C HUTpPATOM cepebpa, B3auUMOJEICTBUE
KapOoHaTa HATPUSI C COJISTHOM KHUCIIOTOM, B3aUMOJEHCTBHE XJIOpUAAa aMMOHHU C
TUJIPOKCUJIOM HATPUsl, TOPEHUE MArHUS.

2.2. DkcnepuMeHTAJIbHAsA padoTa ¢ BelecTBaMu
PactBopenue. PactBopurens. PactBop. PacTBOpUMOCTS.

Haceiennsiii  pactBop. MaccoBasgs 1018 pacTBOPEHHOIO  BELIECTBA.
IIpouenTHass KoHLEHTpauus pacTtBopa. JlaboparopHas mnocyaa: mnpoOupKw,
XUMHYECKUE CTaKaHbl, KOJOBI (MJIOCKOJOHHBIE C IIAPOBUIHBIM M KOHUYECKHUM
TYJIOBOM), BOPOHKH, HMUIUHAPHI, MEH3YPKH, TUIETKU, IINATEN U JIOXKKH, CTYIIKH C
[IECTUKAMHU, BBIIIAPUTEIIBbHBIC YAILIKU.

OunbTpoBanue. DunbTpel. Mzrotonenue Qunbtpa. Matepuansl s
¢buneTpoB. 3HaUeHUE HUILTPOBAHUS B TIOBCEIHEBHOM KU3HMU.

Harpesanne. CrnocoObl HarpeBanusa. KampnunHarus. OOopynoBaHue st
HarpeBaHUs: Ta30BbIe TI€YH, DJIEKTPUUYECKUE TEeYM, ODIJICKTPOIUIMTKU, Ta30BbIC
TOPENIKH ¥ CITUPTOBKH.

BrimmapuBanue. JlaGopaTtopHoe oGopymoBaHHe sl BbITApUBAHUA: Ta30Bas
ropenka, J3JeKTPOIUIMTKA, BhIMapuTenbHas ¢apdopoBas daika, BOAsSHas OaHs.
Huctwnnsuus  (neperonka).  Juctuwmnstopsl.  JlMcTUiMpoBaHHas — BOJA.
Kpucramnmumzamus. OcoOeHHOCTH pocTa KPUCTAJUIOB.

JdeMoHCcTpanuu.

- PacTBOpBI MEAHOI0O Kynopoca pa3jindyHON KOHIECHTPAIIUH.

- OOopynoBaHue i HarpeBaHUs: SJIEKTPOIUIUTKH, Ta30Bble TOPEIKU U
CIIUPTOBKH.

- OOopynoBaHue IS HarpeBaHUs: DJIEKTPOIUIUTKH, Ta30Bble TOPEIKU U
CIIUPTOBKHU.

JlaGopaTopHble ONbITHI.

JlabopatopHnsrii oneiT 1. [IpurotoBnenne pacTBopa MOBapEeHHON COJIH.

JlabopatopHsrii oneiT 2. [IpuroToBnenne pacTBopa METHOTO Kymopoca.

JlabopatopHseiii ombIT 3. PasmeneHue cMmecH Tecka W MOBApEHHOW COJA
buIbTpOBAHUEM.

JIabopatopusrii oneiT 4. CTpoeHUE TIJIAMEHU CBEYH.

2.3. BeurectBa BOKpPYI Hac

Bo3nyx. Xwumuueckuid coctaB Bo3ayxa. PasgeneHue Bo3myxa Ha
VHIMBUyaJbHbIe BemecTBa. CBOKCTBA BOo3ayxa. BnaxkHocts. Kucinopon — cambiil



aKTHBHBI KOMIIOHEHT BO3ayxa. l'opeHue BemecTtB B kuciopone. OKHCIEHHE
KHUCJIOPOJOM OPraHUYECKUX BEIIECTB — UCTOYHUK DHEPIUHU )KUBBIX OPTaHU3MOB.

[IpuMeneHue KucCIOpojla W a30Ta — OCHOBHBIX KOMIIOHEHTOB BO3/yXa.
Bonopon u renuit — OCHOBHBIE KOMIIOHEHTBI BO3/yXa TUIAHETHhI 3€MJIS MOCJE €€
oOpa3zoBanusa. M3meHenue cocrtaBa Bo3ayxa. KauecTBo Bozayxa. ToOKCHYHBIE
BEIIECTBA B BO3Ayxe. O30H.

Boga — caMmoe pacnpocTpaH€HHOE Ha 3eMie CJIOXKHOE BEIECTBO.
Kpyrosopor Bombl Ha 3emuie. ArperatHsle cocTOssHMS BoOAbl. [IpecHas Bopa.
JluctrimmnpoBaHHast Boja. Bojta — OCHOBHOM KOMIIOHEHT BCEX KUBBIX OPIaHU3MOB.
Bona B opranusme denoseka. Posib BOABI B IIPOMBINUIEHHOCTH U CEJIBCKOM
xo3stiictBe.  CTpoeHue MoJieKysabl BoAbl. BopoponHas cBsizb U (u3HuecKHe
CBOWCTBA BOJBL. Boga — BaXxHENIIMK pacTBOPUTEII.

VYTIeKucnplil Ta3: COCTaB U CTPOEHUE MOJIEKYJbL. ATpEraTHble COCTOSIHUS U
(u3nyeckue CBOMCTBA YIIIEKUCIIOro ra3a. PacTBOpUMOCTD YIIIEKHCIIOrO ra3a B BOJIE.
VYronpHas kucinora. XMMUYECKasi aKTUBHOCTb YTIIEKHUCIIOTO rasza. Poib yriekucioro
rasa B IpUpoAe. YTIIEKUCIbIN ra3 — «IapHUKOBBIN ra3». KauecTBeHHas peakuus Ha
YTJIEKUCIIBIN Ia3.

[ToBapennast conp — xnopup Hatpusi. Ouznyeckre CBOKWCTBA MOBAPEHHOU
COJIM. 3HAY€HHUE TMOBAPEHHOW CONMM [JIsl JKUBBIX OpraHu3moB. Haxoxnenue
oBapeHHou conu B npupore. [Ipumenenue noBapeHHOU conu. KameHHON coJib
(ramuTt), ero nmooOsiya. IloBapeHHast coilb B MOPCKOM BOJE M COJISIHBIX O3€pax.
Camocanounas conb. Kinaccudukarys moBapeHHOM COJIM MO CTENEHU YUCTOTHI U 110
CTEIIeHH M3MelIbueHHOCTH. MoupoBaHHas THIIIeBas COJb.

['mroko03a — caMblii K3BECTHBIM UX MPEICTABUTEb YIJIEBOJAOB UJIA CaXapoOB.
dopMyJia U CTPOCHUE MOJEKYJbl TIIHOKO3bl. DU3NYECKUE CBOWCTBA TJIFOKO3BI.
PactBopuMocTh Tr1r0KO3bI B BOJE. lIpuMeHeHHE TIIIOKO3bI B KOHIAWUTEPCKOMN
MPOMBINUIEHHOCTH. ['1110K03a — mpupoAgHOEe coenuHeHue. [ J1roKo3a — OCHOBHOM
MCTOYHUK SHEPTHH TOYTH y BCEX JKUBBIX OPraHU3MOB. A3poOHOE M aHa’poOHOE
OKHCJICHUE TIIFOKO3bl. [ TMKOreH M Kpaxmana KaKk HCTOYHHUKHU TIIFOKO3bl B KUBBIX
opranusmax. bpoxeHne u ero npuMeHeHUe ISl TOJYYEHHUS! MTUILIEBBIX IPOIYKTOB.

Munepansl. ['opHbie mopoapl. XUMHUYECKHM COCTaB MHUHEPAIOB: KBapla,
KaJIbLIUTa, MarHeThuTa (MarHUTHOTO JKEJIE3HSKA), POJOHUTA. ['OpHBIE MOPOJBI:
MarMaTMuecKue, ocaJouyHble, MeTamopduueckue. ['JIMHA, TECOK, HW3BECTHSK,
MpaMmop: COCTaB, CBOMCTBAa, IpUMEHEHHE. l3BecTh HerameHas W TalleHas:
MOJy4YeHUE U NpUMeHeHue. MI3BECTKOBOM BOJIOW U U3BECTKOBOE MOJIOKO.

[Ipuponnblii ra3, ero cocraB. MeTaH: COCTaB MOJIEKYJIbI, CBOWCTBA M
npumenenne. HedTo: coctaB, cBoiicTBa, mpumenenue. [lociaenacTBusi paznutus



He(TH Ha BOJIHBIE TOBEPXHOCTU MOpe 1 okeaHoB. [lepepaboTka HedTH: IeperoHka
1 KPEKHHT.

[Iponyktel nepepaboTku HePTH U UX npumeHenue. Hedtb, nmpupoansiii u
CJIAHLIEBBIN Ta3, Oyphli U KaMEHHBIN yriu, Topd: ux oOpa3oBaHHE U 3aJIETaHUE B
3eMHOU kope. AunTpauut. KokcoBanue yrias. IIpoaykTel kokcoBaHus (KOKC,
KaMEHHOYTOJIbHAs CMOJIa U CBETWJIBHBIM (KOKCOBBIM) Tra3) HX MpPUMEHEHUE.
[Tpumenenue Topda.

JdeMoHcTpanuu.

- leMoHCTpaunoHHbIN onbIT «Kucmopo u3 TabieTox».
- KauecTBeHHas peakuys Ha yTJIEKUCIIbIN ras.

- Kpucramnmuueckas peméTka Xjiopua HaTpusl.

- OOpa3slibl TII0KO03bI, CaXapo3bl, Kpaxmalia.

- Koymekumst « MuHepasibl U TOPHBIE MIOPOIBDY.

- Komnekmust «HedTh 1 po1yKTHI e epepaboTKm.
2.4. Paccka3bl 0 MmaTepuaJjax

Meramnsl. [IpeacraButenn MeTalsioB — >KeJe30, MeJlb, aTlOMUHUHN, ITUHK,
0JIOBO, CBHUHEI], cepedpo, 30JI0TO, IUIaTHHA, PTYTh. OKHUCIEHHUE KHUCIOPOJOM
Bo3ayxa. CpoiictBa MetamuioB. [InmactuuHocts. Tarydects. CriaBel (IypaitOMUH,
YyT'yH, CTaJlb, JIATYHE# 1 OpOH3a): cOCTaB, CBOWCTBA, MpuMeHeHue. [IpoMbltiieHHas
n00bIYa METAJUIOB U3 PY/: MOJy4eHHE [IMHKA U3 IIMHKOBON OOMaHKH U YyryHa U3
KeJe3HOU pyabl. MeTaibl, HaXOSIIUeCs B IPUPOJIE B CAMOPOIHOM BHUJE: 30J0TO
U tiatuHa. [IpuMeHenue MeTauios.

Créxiia — 310 amopdubie Tena. KapiieBoe U CUIMKATHOE CTEKJIA: COCTaB,
nojay4yeHue, cBoucTBa. [lonmydeHne BBICOKOXYHAOKECTBEHHBIX HW3ICIUN PYYHBIM
BbIAyBaHMEM M3 cTekia. Okpacka CTEKOJ HOHaMu MeTamioB. CManbThl —
ryméHsle (Hempo3paunbie) crekia. JKu3Hp U pestenbHocTh M.B. JlomoHocoBa.
[Tpumenenue crekon. Kepamuka (dapdop u dasHc): cocTaB, Crocod MOTydeHHUS,
cBouictBa. ['masyps. llpumenenue kepamMuku.

[Tonumepsl. CtpoeHue MoJiekyll nojaumepoB. MoHomep. Makpomonekyna.
Bunbl monumepoB: MIACTUKHM (MOJMATUIICH, MOJHUIPONMICH, MOJIUKApOOHATHI,
TedIOH, TOMUAITHICHTepedTanIaT), dMacToMepsl (KaydyyKd, TyTTamnepya, pe3uHa,
H00HUT), TOJUMEpPHbIE BOJOKHA. OCOOCHHOCTH TOJYYEHHUSI MOJIUMEPOB, HUX
npuMeHeHne. CUHTETHYECKUE U MPUPOJAHBIE TOJUMEPHI.

JdemoHcTpanum.

- Konnexusa « ATIOMMHUM B €T0 CILIaBBI».

- Konmnexmusa «>Kene3o 1 ero criaaBbly.

- Komnexuust «4yryH u cranb.

- Konmnexmmsa «CTeKII0 1 U3IEIINs U3 CTEKIIay.



- Kommmeknus «Ilnactmacces.

2.5. Tunbl pacueTHbIX 32124

1. BerunciieHne MOJIEKYJIIPHON MACChI BEIIECTB.

2. PacyeTr MaccoBOM JTOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

2.6. TeMbI NPaAKTHYECKHUX PadoT

[Ipaktuueckas pabora 1. IlpocTeiimne XuMuyeckue oneparuu.

[Ipaktuueckas padota 2. IlpaBuna pabotel co cnuproBkoil. HarpeBanue
KUJKOCTEN.

2.7. 3anMMaTeJIbHbIC ONBITHI

- [IpuroroBieHne U3BECTKOBOM BO/IBI.

- ['openue maruus

- OKHuciieHue Meau

- PacTBOpsieM MeTasuibl B KUCIOTax

- [Tonydaem kuciopon

- 3yyaem razupoBky

- Conénas razupoBka

- YHUBEPCAIBHBIN UHINKATOP

- «Po30Bo€ MOJIOKO»

- «P030BO€ MOJIOKO» OMSATH CTAHOBUTCS TPO3PAYHBIM
-3BecTkoOBast BOAa MyTHEET

- M3BecTKOBas BOJ1a CHaYaJla MyTHEET, @ IOTOM CTAaHOBUTCS ITPO3PAYHOM
- MyTb NOSIBIIIETCSI CHOBA U HE HCUE3AET

- OnsTh BHINIAJAET MEII

- [ OTOBMM HaCBIIIEHHBIN PACTBOP

- BeIpammBaeM KpHUCTaJLJIbl IOBAPEHHOM COJIU

- Huth cropaer ManMHOBBIM IJIAMEHEM

- Huth roput 3€1€HBIM MIIaAMEHEM

- Cenutpsinast 6ymara

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

1. Poccuiickas rpaxmaHckas HJICHTHYHOCTh (MATPUOTH3M, YBaXKEHUE K
OreuecTBY, K NPOLLIOMY M HACTOSINIEMY MHOTOHAIIMOHAJIBHOrO Haponaa Poccuw,
YyBCTBO OTBETCTBEHHOCTHM U jojira nepen PoauHoil, unentudukanus cels B



KauecTBe rpaxkgaHuHa Poccuu, CcyObeKTHBHas 3HAYMMOCTb HCIOJIb30BAHUS
PYCCKOrO si3bIKa U A3BIKOB HapoJ0B Poccuu, oco3HaHue U OLIyIEHNE JTUYHOCTHON
CONMPUYACTHOCTHU CYAbOE POCCUIICKOr0o Hapoaa).

2. T'oroBHOCTH W CHOCOOHOCTH OOYYaKOIIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHUBAIMU K 00YYEHUIO U TO3HAHUIO; TOTOBHOCTH U
CIOCOOHOCTHh OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JTalIbHEHUIIIeH HHANBUYTHHOM
TpaekTopuu oOpa3oBaHMs Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuili u
Mpo(eCcCUOHANBHBIX MPEANOYTEHUH, C YYE€TOM YCTOWYMBBIX IO3HABATEIBHBIX
UHTEPECOB.

3. Pa3zBuTOoe MOpaibHOE CO3HAHUE U KOMIIETEHTHOCTh B PEILIEHUU MOPATbHBIX
npo0JieM Ha OCHOBE JINYHOCTHOT'O BbIOOpa, (hOpMUpPOBaHKE HPABCTBEHHBIX UYBCTB
U HPABCTBEHHOTO IMOBEJCHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOILIEHUS K
coOcTtBeHHbIM TocTynkaMm. ChOpMHPOBAaHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K
YUEHHUIO; YBAXXHUTEIBHOTO OTHOILICHUS K TPYAy, HAJWYUE OIbITa Yy4acTUs B
COLIMAJIEHO 3HAYUMOM TpY/I€.

4. ChopMUPOBAHHOCTH IIEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSl HayKu U  OOIIECTBEHHOW MPaKTHUKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pasue
COBPEMEHHOT'0 MUpA.

5. Oco3HaHHOE, YBXUTEIHHOE U JOOPOKETATEIIbHOE OTHOIIEHUE K IPYTOMY
YeJIOBEKY, €ro MHEHHI0, MUPOBO33PEHUIO, KYIbType, S3bIKY, BEpe, IpakIaHCKOU
no3uiuu. ['OTOBHOCTH M CHMOCOOHOCTH BECTH [HUAJOT C JPYTUMHU JIOJBMHU H
JOCTUTATh B HEM B3aMMOTIOHUMAaHHUS.

6. OCBOGHHOCTh COLIMATIBHBIX HOPM, TMPABUJ TOBEACHHS, poyied u (popm
COLIMAJILHOM JKU3HM B TpPYyINNax U cooOIlecTBax. YdacTue B HIKOJIBHOM
caMOYIIpaBJieHUH U OOIIECTBEHHOMN KU3HM B TIpejiesiax BO3PACTHBIX KOMIICTECHIINIA;
TOTOBHOCTh YYacTBOBATh B JKU3HEACSATEIHLHOCTUA MOJIPOCTKOBOTO OOIIECTBEHHOTO
00bEeIMHEHUS, TPOJYKTUBHO B3aMMOJICHCTBYIOIMIETO C COIHAIBHOM Cpelod u
COLMANIbHBIMU  HHCTUTyTamMH;  (OpMUpOBaHHME  KOMIETEHIMM  aHamu3a,
MPOEKTUPOBAHUSA, OPraHU3alMU JEATENbHOCTH, pedieKCU U3MEHEHUH, croco0oB
B3aMMOBBITOIHOTO  COTPYAHMYECTBA, CHOCOOOB peaju3aludl  COOCTBEHHOTO
JUAEPCKOTro MOTEHIMANA.

7.CpopMHUpOBaHHOCTH IIEHHOCTH 370POBOIr0 M 0€30MacHOro 0obpasa *KU3HU;
MHTEpUOpHU3ALUA TPaBWJI WHIUBUAYATBHOTO U KOJUJIEKTHBHOTO O€30MacHOro
MOBEICHUS B UPE3BBIYANHBIX CUTYALUAX, YIPOKAIOLUIUX XKU3HU U 3J0POBBIO JIIOJEH.

8. CpopMHpOBaHHOCTH OCHOB 3KOJIOTHUUYECKOM KYJIBTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  DJKOJIOTMYECKOTO  MBILIUIEHUS, HAJIWYUE  OIBITA
HKOJIOTUYECKH OPUEHTHUPOBAHHOW pe(IeKCHBHO-OIIEHOYHOW M TMPAKTHUYECKOU
AESITENFHOCTHU B )KU3HEHHBIX CUTYalUsAX (TOTOBHOCTD K MCCIICOBAHUIO IPUPOIBI, K
3aHATHAM CEJIbCKOXO3AMCTBEHHBIM TPYAOM, K XYyJI0XKECTBEHHO-3CTETHUYECKOMY
OTPaKEHHUIO TPUPOJIBI, K 3aHATUSAM TYpPU3MOM, B TOM YHCIE HKOTYPHU3MOM, K
OCYILIECTBJIICHUIO TPUPOJOOXPAHHOMN ESTEIBHOCTH).



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeAMETHBIX pe3yJbTATOB BBLACISIOT 3HAYUMBIE JUIS
(opMHUpOBaHUS MUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUSA (3aKOH, TEOPHSl, TPUHIIMII,
runore3a, (axkrt, cucTeMa, TMPOIECC, IKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAy4YHOU KapTHHE MUpa, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKaTUBHbIC, DPETyJIATUBHBIE), KOTOpPbIE 0OECHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAaHMPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEATEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeiMcTBus:

YMEHHSI MCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PaCKPBIBaTh CMBICI XUMHYECKUX TOHITHH (BBIACTATH MUX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATh B3aUMOCBS3h C JIPYTUMH TOHSATHIMH), HCIOJIH30BAThH
MOHATUS JJI1 OOBACHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUM, YCTaHABIUBATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3H MEXKTy 00bEKTaMH U3YUYEHUS, CTPOUTH JIOTHUECKHE
paccykaeHusi (MHAYKTUBHbBIC, NEAYKTUBHBIC, MO aHAJOTHH), AEJIaTh BBIBOJBI U
3aKJIFOYCHUS

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
METanpeAMETHbBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCTIOJI3YEMbIE B XUMMUH,
npeoOpa3oBBIBaTh MIMPOKO MPUMEHSEMbIC B XUMHHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI J3JIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMHUYECKOU peaKIuy — MPU PeIIeHUH yueOHO-TT03HaBaTEIbHBIX 3a/1a4.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kady€CTBE HMHCTPYMEHTA
MTO3HAHMS, 4 TAK)KE B KAYECTBE OCHOBHI IS (HOPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHHUIO
VYCHUYCCKHX OKCIICPUMEHTOB, yMEHHE HaOIomaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysIbTaT, (POPMYIHpPOBATH OOOOIICHUS H
BBIBOJIbI IO PE3YJIbTAaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTUYET
0 mpojeraHHol padore.

Pabora ¢ ungopmaumeii:

YyMEHHE BBIOUpATh, AaHAIMW3UPOBATH W HHTEPHPETHPOBATH HUHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (POpM TpeaCTaBICHUS, TTOTYy4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIOMyJISIpHAST  JIUTEpaTypa XHMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIC



nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE CAMOCTOSITEIBHO BBIOMPATH ONTUMAIBHYIO (OPMY MpPENCTaBICHUS
uHpOpMAlMM U WUIIOCTPUPOBATH PEIIAEMbIE 3aJaYl HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu popMamu rpaduku U UX KOMOUHALUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce y4yeOHOU W
MCCJIEeI0BATENbCKON AEATENHbHOCTH MHMOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJNIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
CpelBl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiCTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHUS MIPEJI0KEHHON 3aa4H;

YMEHUSA  MPEACTaBIATh  TOJYYEHHBIE  PE3yJNbTaThl  IMO3HABAaTEJIbHOU
NEATEIBHOCTH B YCTHBIX U TUCbMEHHBIX TEKCTAX;

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  JIEATEIBHOCTH  NPH  PELICHUHU
BO3HHUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JEHUCTBUM, OIpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerynsiTuBHBbIe YHHBepcaibHbIe YUueOHbIe IelicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh ILENU NEATeIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PEeKTUBHBIC CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIBHBIX 3a/lady, CaMOCTOATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHMBATh COOTBETCTBHE MOIYYECHHOTO PE3yIbTaTa 3asiBICHHON 1IEIH.

HPEAMETHBIE PE3YJIBTATBI

K koHily o0ydenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:
— pacKpbIBaTb CMBICI OCHOBHBIX XWMHYECKHX THOHATHH «aTOMY,
«MOJIEKYJIa», «XUMHUYECKHH BJEMEHT», «IIPOCTOE BEHIECTBO», «CIIOKHOE
BEIIECTBOY», «XUMHUUYECKAS] PEAKIUS», HCTIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;



— Ha3bIBaTh XUMHYECKHUE PJIEMCHTHI,

— OMpPEJENATh COCTaB BEMIECTB MO UX (GopMyJiaMm;

— PacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUSI MACChl BEIIECTB;

— ONHUCHIBATH CBOMCTBA TBEPIBIX, >XUJIKUX, Ta3000pa3HbIX BEILIECTB,
BBIJICIISAS X CYIIECTBEHHbBIC PU3HAKY;

— pa3IM4aTh XUMUYECKUE U (PU3UUECKUE SIBJICHUS,

— Ha3bIBaTh IPU3HAKU U YCJIOBUA NPOTEKAHUS XUMUUYECKUX PEAKIIUIA;

— BBISBJISATh NMPU3HAKH, CBUACTEIBCTBYIONIUE O MPOTEKAHUH XUMUYECKOU
PEaKIUK TIPU BBITIOJHEHUN XUMHUYECKOTO OIbITA;

— TOJIb30BaThCS JIAOOPATOPHBIM 00OPYAOBAHUEM M MOCYIOM;

— co0uro1aTh npaBuiia 6e30nacHoi paboThI MpU MPOBEJAECHUH OMBITOB;

— BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTB;

—  XapakTepu3oBaTh (PU3MYECKHE M XUMUYECKHE CBOMCTBAa MPOCTHIX
BEILIECTB: KUCIOPOa U BOJIOPOAA;

— XapakTepHu30BaTh PU3NUYECKHUE U XUMUUECKHNE CBOMCTBA BOJIbI;

— PacKpbIBaTh CMBICJI OHATHUS «PACTBOP»;

— BBIYUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

—  XapakTepu3oBaTh (PUIMYECKHE W XUMHUYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUM, COJICH;

— packpsbiBaTh cMbIci [lepuoandeckoro 3akona /. 1. Menneneena,;

— pacKpbIBaTh CMBICJ MOHSATUM: «XUMUYECKAsI CBSI3bY;

— pacKpbIBaTh CMBICJ MOHSATUMN «HOHY;

— OLICHUBATh BJIMSTHUE XMMHUYECKOIO 3arpsi3HEHUS OKPYKAIOIIEH cpeibl Ha
OpraHu3M 4Y€JIOBEKa;

— IpaMOTHO 00pamiaThCs ¢ BEIIECTBAMH B ITOBCETHEBHOM KU3HH.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBaHue pasaeos KosnyecTBo 4acos
U TeM NPOrpamMMBblI Bcero | Konurpouabnsbie | [IlpakTnueckue
padoThI padoThI
1 Brenenue 1
2 Ot aToma J10 BeniecTBa 13 1




3 DKcrnepUMeHTAIbHAS 6 1
paboTa c BelecTBaMu
4 BemiecTBa Bokpyr Hac 9 3
5 3HaKOMCTBO c 4
MaTepuagamMu
Pe3epBHOE Bpemsi 1
OBILIEE KOJIMYECTBO 34 4
YACOB I10 ITPOTPAMME
MNOYPOYHOE INVIAHUPOBAHUE
7 KJIACC
KoauvecTBo yacos
Ne Hara
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero U3YyUYCHUS
padoThI padoThI
1 [Ipeamer xumuu. 1




HaOnronenus u
IKCIICPUMEHT, KaK
METO bl I/ISyIIeHI/ISI

XUMHU.

IIpakTnueckas padora
Nel.

3HaKOMCTBO C
1a00paTOPHBIM
o0opynoBaHuEM.
[IpaBuna TexHUKH
0€30MacHOCTH MPH
paboTe B XUMHUUYECKOM
KaOuHeTe
(;maboparopun)

HaOmronenue 3a
ropsIIEer CBEYOi.
YcrpoiicTBo 1 padoTa
CIIUPTOBKMU.

MonenupoBanue

XUMHAYECKHE DIIEMEHTHI.
[IpocThie U cnoxHBIE
BEIECTBA.

XUMUYECKUE 3HAKU U
XUMHYECKHEe (POPMYIIBI.

Xumus ¥ hU3HKa.
CrpoeHue BellecTBa.

ArperaTHLIe COCTOAHHUA
BCIICCTB.

10

XuMus U reorpadus.
XuMug 1 OHOJIOTHSA.

11

KauecTtBennsbie pCaKkuuun
B XUMMHU.

12

[Toaroroska k
KOHTPOJILHOH paboTe.




KourtpoJabHas padora
Nel o teme «XuMus B

13
LIEHTpE
€CTECTBO3HAHUS))
OTHOCHUTEILHEIE
14- aToMHAas U
15 MOJIEKYJISIpHAsE MACCHI.
MaccoBas nois
16- 3JIEMEHTA B CJIIOKHOM
17 BEIIECTBE.
YucTele BelecTBa 1
18 CMECH.
O0BeMHAs 10JIA
19 KOMIIOHEHTA ra3oBoil
CMECH.
MaccoBas nois
20- pacTBOPEHHOTO
21 BEIleCTBA.
MaccoBas noins
22 IpUMecen.
23- PeweHwne 3apgay
24
KonTpoabHast
padoralNe 2 no teme
25 «MareMmaTtuka B
XUMUN.
Pasnenenune cMmeceii.
JucTumisanus u
MeperoHka.
26
IIpakTnuyeckas padora
Ne 2
97 Beipamusanue

KPHUCTAJIOB (JJOMAIIHUI
HKCTIIEPUMEHT).




IIpakTHyeckas padora

28 Ne 3 O‘-II/ICTE(a 1 1
MTOBAPEHHOM COJIH.

XUMUYECKUE PEAKLINU U
YCIIOBHSI UX

29 nportekanus. [lpuznaku 1
XUMHUYECKUX PEAKIIUH.

IIpakTnueckas padora
Ne 4 Nzyuenue
mporecca KOppo3un
xKenesa. (JJoManrHun
9KCIIEPUMEHT).

30

Pacckasbl 00 yueHBbIX.
«Bprgarommecs: pycckue
YUCHBIC-XUMUKHN)).

31

«Moe mrobumoe
XHUMHYECKOE BEIIECTBOY
00 OTKPBITHH,

32 MOJTYyYEHUH U 3HAYECHUU 1
BBIOPAHHOTO
XUMHUYECKOTO BEIIECTBA

Pacckasbl 0 peakuusix.
UccnenoBanus B

33 0071aCTH XMMHYECKUX 1
peakuui

34 PesepBHOE Bpems.

YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus: Beeaenue B mpeamet: 7 kiacc: yuyeOHoe mocooue / Epemun B.B.,
HpoznoB A. A., Jlynun B.B.; nox penaknueit Jlynuna B.B.



AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoaudeckoe nocooue k yueonomy nocoouto B. B. Epemuna, A. A.
HposnoBa, B. B. Jlynuna «Xumus. Beeaenue B npeamer. 7 kinaccy / B. B.
Epemun, A. A. Ipo3nos, D. 0. Kepumos, B. 1. Maxonunna, O. FO. CumoHOBa,
N. B. Epemuna, O611ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAx;
AxkimonepHoe o6miectBo «M3narenbctBo «IIpocBenienney



