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HHOACHUTEJBbHASA 3AIINCKA

[IponeneBTrueckuii (BBOAHBIN) Kypc yueOHoro mnpenmera «BBeaeHue B
XUMHIO», TPEXIE BCEro, CTaBUT CBOEU LEIbI0 CHOPMUPOBATH YCTOWYUBBIN
UHTEpEeC K JajpHeilIeMy H3ydeHHI0 y4yeOHOro mpeaMera  «XHUMHSD.
OOyuaromuecs MOJIy4aT BO3MOXKHOCTb OCMBICIUTH MECTO XUMHUH CpelIu
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH, II03HAKOMHUTBCS C IPEAMETOM HW3y4YCHHS
XUMHH, U3YyYUTh OCHOBHBIE HanOoOJie€ BA)KHbIE XMMHMUYECKHE TEOPUM U 3aKOHBI,
a TaKkKe MOCMOTPETh HA MHUP OOBEKTOB MaTepUaIbHOIO MHpa Tia3aMd XHUMHKA.
OTnpaBHOW TOYKOM JJI1 JAHHOTO Kypca SIBUIOCH paHEE W3YUYEHHBIA Marepuanl
€CTECTBEHHOHAYYHbIX Y4€OHBIX NMPEAMETOB — Ouosoruu, reorpapuu, Gu3Mky, a
Takke MareMaTtuku. Yepe3 o0000IlIeHHE paHEe HW3YYEHHOTO BBICTPAUBAETCS
COJIEp’KaHME JAaHHOTO Kypca, HM3y4EHHE KOTOpPOIO IIPU3BAHO CYLIECTBEHHOTO
IOBBICUTh KA4E€CTBO JOCTH)KEHHUS NPEAMETHBIX pe3yiapTaToB ocBoeHus OOII
OCHOBHOI'O OOHIEro o00pa3oBaHUsi B 4YacTH Y4eOHOTo mpeameTa «XuMusm»,
U3Y4eHUE KOTOPOIro OTHECEHO K 8 M 9 Kkiaccam. B nensax pa3sBuTus XMMUYECKOTO
B3IJIA/1a HA MHUP B KypCe MPOBOJATCS IIUPOKUE KOPPETSALUA MEKIY ITOTYyYEHHBIMH
B KJIaCC€ DJIEMEHTAapHbIMU XMMHUYECKUMHU 3HAHUSAMHU M HaBBIKAMH, C OJHOWU
CTOPOHBI, M CBOHCTBAaMU OOBEKTOB, KOTOpPbIE€ M3BECTHBI OOYydYalOIIUMCA B
MOBCEIHEBHON JKU3HU, HO JI0 3TOr0 BOCHPHUHUMAJINCh MMM JIMUIb Ha OBITOBOM
YPOBHE, C IPYrOH.

PaGouass mporpamMma mporeneBTUYECKOr0 (BBOAHOTO) Kypca Y4eOHOro
npeamera «BBegeHwme B XUMHIO» 71T OCHOBHOTO 00IIEero oOpa3oBaHUs
paccunTana Ha 34 yaca (1 yaca B HeZIelIIO).

COJEPXAHUE OBYUYEHUA

Bsenenne

[Ipupona. ®@usnueckue Ttena. SBneHus npuponsl. EcTecTBOo3HaHHE.
EcrectBennbie Hayku. Ilpenmer wusyyeHus xumuud. Mecto XuUMHM Cpelau
€CTECTBEHHBIX HayK. OOBEKTHI )KUBOH U HEKUBOU MPUPOIBI. Y POBHU — MAKPO- U
MHUKPOYPOBHHU UX U3YUYCHHS.

2.1. Ot aToMa 10 BellecTBa

ATOM — HauMMeHbIas 4YacTULa BemlecTBa. HeW3sMEeHHOCTh aToMOB B
XUMUYECKUX TMpEBpalleHUsIX. XUMUYeCKUd ds1aeMeHT. CHMBOJBI  aTOMOB
XMMHUYECKUX 3JIEMEHTOB. SnepHas peakuus. boiubiioi B3peiB. [IpocTeie BemecTsa.
CrnoxxHple BemecTBa (XMMHUYECKHE COCIWHEHHUs). XuMmuueckas (opmyra.
YucnoBoil uHAEKC. OTKPBHITUE XMMHYECKUX 3JEMEHTOB. ATOMBI YCTOMYMBBIE U
HeycToiuuBble. KpyroBopoTbl aTOMOB XHWMHYECKMX 3JJIEMEHTOB B MPUPOJIE
(kucnopona, azora u yriepona). oTrocuHTe3 Kak OOUH U3 MyTEW KpPyroBopoTa
yriiepona.



Pacnipenenenue aroMoB XMMHYECKHX 3JIEMEHTOB B kocmoce (BceneHHoH,
Hameil ['anaktuke, ConHeuHoi cucteme) u Ha 3emiie. Bakyym. Bogopon u renuit
— caMble pacpoCcTpaHEHHBIE dJIeMEeHTHI Hamel Beenennoit. Kucinopon — camblit
pacnpocTpaHEHHBIN dreMeHT Ha 3emie. Haubonee pacrnpocTpaHEHHBIE 3JIEMEHTHI
B Pa3HBIX YACTAX 3eMJIM. XUMHUYECKNE FJIEMEHTHI B )KUBBIX OPTaHU3MaX: 3JIEMEHTBI
YKW3HU, MAKpO- U MUKPOSJIEMEHTHI. BHOJIOrMYeCKH aKTUBHBIE BEUIECTBA.

VYcroituuBeie  (cTaOWSIbHBIE) U HEYCTOWYMBBIE  (PaAMOAKTUBHBIC)
XAMHUYECKUE d3JIEMEHTH. PaamoakTuBHBIN pacnan. PamgnoakTuBHOCTH. M30TOMBI:
ycToiunBbIe (CTaOWIbHBIE) U HEyCcTOWuYuBBIE (paaunoakTuBHbIC). [IpumeHeHue
HEYCTOWYUBBIX (paJMOAKTUBHBIX) aTOMOB. llemHast peakius. ATOMHas SHEPTUs.
Kuznp u negarenpsHOCTh A. A. bekkepens.

DneMeHTapHble YaCTULIbI (IPOTOHBI, HEUTPOHBI U NEKTPOHBI), UX OCHOBHBIE
XapaKTepUCTUKHA — Macca U 3apsa. SAnapo aroma. MaccoBoe dnciio. B3auMocBs3b
MacCOBOTO YHCJIA C YUCIOM IPOTOHOB M HEUTPOHOB. ATOMHAsl €AWHMIIA MACCHI.
[TopsimkoBbiii HOMEp AeMeHTa. JKu3Hb U JieaTesbHOCTh J. Pesepdopaa.

XHUMUYECKHI 3JIEMEHT KaK COBOKYIMHOCTh aTOMOB, UMEIOIINX OJMHAKOBBIN
3apsia anpa. CpaBHUTENBHBIN cOCTaB M30TONOB BogopoAa. CrocoObl 0003HaYEHUs
M30TOMOB. MI3MEHEHUS B aTOMAaX MPU XUMUYECKUX MPEBPALICHUSX.

Uctopusa otkpeitus [leproanyeckoil CHUCTEMBI XMMHUYECKUX JJIEMEHTOB.
[Tepuomuunocte. Ilepumognueckuit 3axkon . M. Menneneesa. Ilepuonnueckas
cucteMa. JKusnb u gesarenabHocth [. 1. MeHnaeneena.

Ilepnonnueckas cucrema [I. WM. MenngeneeBa. JIMMHHBIA U KOPOTKUU
BapuaHThl [lepuonnueckont cuctemsl . M. Menneneesa. [lepuonsl: KOpoTkue u
muHHble.  ['pynmbel. ['maBHeie u  moOounble moarpynnsl. WMudbopmarms o
XAMHYECKOM 3JIeMeHTe, coaepxkamasca B Ilepuoanueckon cucreme J[. .
MenneneeBa. XXusnb u nestenpHocTh H. bopa.

Monekyna. IloHsaTne 0 XMMHYECKOW CBsA3U. BelrectBa MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI, NX XapaKTEPUCTHKA.

Crpoenune Monekys. Mojenn MOJEKyJI: MIapOoCTEPKHEBbIE U MacIITaOHbIE.
MounekynsipHas Macca. [Ipumepsl BEIECTB MOJIEKYJIIPHOIO CTPOCHHUS: MEPEKUCH
BOJOPOZA, MOJIEKYJSIDHBIM ~ BOJOPOJ, MOJEKYJSIPHBIA  KHCIOPOJ,  O30H,
MOJICKYJISIDHBIA  a30T, MOJICKYJISIPHBIA MOJ, BOJA, aMMHAK, YIJICKUCIbIA Tras,
bynnepeH, MeTaH, dTHIICH, CIUPT (3THIOBBIN CIUPT), TIIMIIEPUH, YKCYC (YKCyCHasI
KHCJIOTa), TJIFOK03a, caxap (caxaposa).

ArperaTHble COCTOSIHHS BemecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE) U UX
xapaktepuctuka. Kpucramimueckue u amopdubie BemiecTBa. Duznueckue
MIPOIIECCHI: TUIABJICHNE, KPUCTALTU3AINS, UCTIAPCHUE, KOHASHCAIUS, CyOIMMaIiuis



(Bosronka). ®dusnueckue CBOHCTBAa BellecTBa (TemmepaTypa IUIABICHUS WU
TEeMIIepaTypa KUIEHUS).

Kpucramnsl. Kpucrammuueckas pemerka. Monsl. Kpucrammueckas pemérka
NOBapeHHOW cosu. POopMbl KPUCTAIJIOB pPa3IUYHBIX BelIeCTB (KyO, OKTa’p,
JoJIeKa3p, poMO03Ap, cTonOuaThle M IUIACTUHYAThle KpUCTaibl). CpOCTKH.

Hpy3bl. JIeHIpUTHL.

Knaccudukanus Bemects 1o coctaBy. HWHauBuIyalbHbIE (YUCTHIC)
BemiectBa U cmecu. IIpocteie BemiecTBa. ClOXKHBIE BEIIECTBA (XMMHUYECKHE
coelMHEeHUs). MeTtaiibl M HeMeTaUlbl, uX cBoiicTBa. Heopranuueckue u
opranuueckue BemiecTBa. OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEIIECTB: OKCHU/IBI,
KHUCIIOTHI (COJIsIHAsi, CepHasi, a30THasi, YroyibHasi, ocopHas), COJM, OCHOBAHUA.
[1enoun.

duznueckre U XMMHUYECKHUE SIBJICHHsA. XUMHUYECKas peakuus. PeareHTsl u
IIPOAYKTBI pEaKINU. 3aKOH COXPAHEHHUs MAacChl. Y DPABHEHHE XUMUYECKON PEAKIUU.
Kosdpdummentsl. IlpusHaku  XUMHUYECKHMX  pEeaklMil: HU3MEHEHUE  IIBETa,
oOpa3zoBaHue
OCaJiKa, BBIJCJICHHE Ta3a, BBIICJIECHUE WIH MOTJOMIEHUE Terula (BOZHHUKHOBEHHUE
CBETA).)

JdemoHcTpanuu.

- OOGpa31pbl BEHIeCTB MOJIEKYSIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

- Mopenu HEKOTOPBIX MPOCTBIX MOJIEKYJ (BOAA, YIIAEKUCIBIN Ta3, KUCIOPO/,
BOJIOPO/T).

- Kpucramnmueckast pemérka Xjaopuaa HaTpHsl.

- OO6pa3ipl MHAMBUAYAIbHBIX BEIIECTB (METAJUIbl, HEMETAJUIbI, CIIOKHBIE
BEILECTBA) U cMecel (pacTBOPbI, TPAHUT).

- 3HaKOMCTBO ¢ 00pa3IiaMy OKCHO0B, KHCIIOT, COJICH, OCHOBaHMIA.

- Peakumm, neMOHCTpUpYIOIIME NPU3HAKK XUMHUYECKHX  PEaKIMi:
B3aMMOJICCTBUE TE€pPMaHraHaTa Kajius C CyJdb(OUTOM HaTpus B KHUCIOH cpene,
B3aMMOJICHCTBHE XJIOpHIAa HATpUs C HHUTpaToM cepedpa, B3aUMOJICHCTBUE
KapOoHaTa HaTpUsl C COJITHOM KHCJIOTOM, B3aMMOJICHCTBUE XJIOPUIA aMMOHHU C
T'MJIPOKCUIOM HATpUs, TOPEHUE MarHusl.

2.2. DKkcnepuMeHTAILHAs padoTa ¢ BelmecTBaMHu

PactBopenue. PactBopurens. PactBop. PactBOpuMOCTS.

Haceimennsiii  pactBop. MaccoBasgs [10JisI  PacTBOPEHHOIO  BEIIECTBA.
[IpouienTHast KOHIEHTpamusi pacTtBopa. JlaGoparopnas mocyma: TpOOUPKH,
XUMHUYECKHE CTaKaHbI, KOJIObI (TIJIOCKOJOHHBIC C IIAPOBUIHBIM M KOHUYECKUM
TYJIOBOM), BOPOHKH, IIUIUHIPHI, MEH3YPKHU, MUIIETKH, IIMATEIHN U JIOKKH, CTYTIKHU C
MECTUKAMU, BBITTAPUTEIIbHBIE YAIIIKH.



OunstpoBanue. Dunbtphl. MsroroBnenue QuiabTpa. Marepuansl s
bunbTpoB. 3HaUCHUE (PUIHTPOBAHUS B IIOBCETHEBHOM KU3HH.

HarpeBanue. CnocoOwsr HarpeBanwsi. Kampnmuaamms. OOopymoBaHHe IS
HarpeBaHMs: Ta30BbIE II€UH, JJICKTPUYECKUE TI€YH, HIICKTPOIUIUTKHA, Ta30BbIE
TOPENKH U CITUPTOBKH.

BrinapuBanue. JlaboparopHoe oOopyJoBaHUE JJIsi BBIMAPUBAHMS: Ta30Bas
ropenka, 3JeKTPOIUIMTKA, BbIMaputenbHas ¢apdopoBas yailika, BOAsSHas OaHs.
Huctunnsiuust  (meperonka).  Juctwinsaropel.  JuctuinupoBaHHass — BOja.
Kpucrammzanus. Oco6eHHOCTH POCTa KPUCTAILIOB.

JdemoHcTpanuu.

- PacTBOpBI METHOTO KynIOpOCa pa3IM4HON KOHLEHTPALUH.

- OOopynoBaHue [Uisl HarpeBaHUs: SJIEKTPOIUIMTKH, Ta30BbIE TOPEIKH U
CIIUPTOBKH.

- OOopynoBaHue JUisl HarpeBaHUs: JJIEKTPOIUIMTKH, Ta30BbI€ TOPEIKU H
CIIUPTOBKH.

JlabopaTopHbIe ONBITHI.

JIabopaTopHhslii onbIT 1. [IpuroToBienne pacTBopa MOBApEHHOM COMH.

JIaGopartopHslii onbIT 2. [IpurotoBiaeHue pacTBopa MEIHOTO KyIopoca.

Jlabopatopubiii onbiT 3. PasnmeneHue cMmecw mecka W TOBApEHHOW COJH
(GuUIBTPOBAHUEM.

JlabopaTopHhsiii onbIT 4. CTpoeHUE MIIAMEHHU CBEYH.

2.3. BemecTBa BOKpYT Hac

Bo3znyx. Xwumuueckuii coctaB Bo3ayxa. PasgeneHue Bo3agyxa Ha
WHIMBUyalibHbIE BemiecTBa. CBoiicTBa Bo3ayxa. BnaxhHocTh. Kucmopon —
CaMblii AaKTWMBHBIM KOMIIOHEHT BO31yXa. [ OpeHHne BelmEecTB B KHUCIOPOJIE.

OxkucieHue KUCIOpOAOM OPTraHUYECKUX BEIIECTB — HCTOYHHK SHEPIUU JKUBBIX
OpraHU3MOB.
[IpuMmeHeHue KHCIOpOJa MW a30Ta — OCHOBHBIX KOMIIOHEHTOB BO3/yXa.

Bonopon u rennii — OCHOBHBIE KOMIIOHEHTBI BO3yXa IUIAHETHI 3€MJIS MOCTE €€
oOpazoBanusi. M3menenue cocraBa Bo3nyxa. KauectBo Bozayxa. TokcuuHbie
BeIIeCTBa B Bo3ayxe. O30H.

Boma — camoe pacnpocTpaHéHHOE Ha 3eMJjle CIIOXKHOE BEIIECTBO.
Kpyrosopor Bombl Ha 3emie. ArperatHble COCTOsIHUSL BoAwl. lIpecHas Boxa.
JuctnnnupoBanHass Boaa. Boma — OCHOBHOM KOMIIOHEHT BCEX JKMBBIX
opraHn3MoB. Boma B opranmsme yenoBeka. Posib BOABI B IIPOMBILIICHHOCTH U
CeNbCKOM Xxo3siiicTBe.  CTpoeHHMe MOJIEKynsl BOAbl. BomoponHas cCBsA3b U
¢duznyeckue cBoiicTBa BoAbl. Boma — BakHEHIINI pacTBOPUTEb.



VYTriekucnblid ra3: COCTaB U CTPOEHUE MOJIEKYJIbl. ATpEraTHbIE COCTOSIHUS U
¢usznyeckue CBOICTBAa YIJIEKUCIOro raza. PacTBOPHMMOCTH YTJIEKHCIOTO Tra3a B
BOJIC. YTOJIbHAsi KHUCIOTAa. XMMHUYECKas aKTUBHOCTBH YIJIeKucioro rasa. Poub
VIJIEKHCJIOTO Ta3a B MPHUPOJE. YTIEKHUCHBIM Ta3 — «IIAPHUKOBBIA Ta3y.
KauecTBeHHas peakuys Ha YIIEKUCHbINA ra3.

IloBapennas cosnb — xyopua Hatpusa. PU3HYECKHE CBOMCTBA MOBAPEHHOU
COJIM. 3HAauEHUE IIOBAPCHHOW COJIM Ul JKHUBBIX OpraHusMoB. Haxoxxnenue
IIOBAPEHHOU conu B npupone. [Ipumenenne nmoBapenHou cosm. KameHHOU comb
(ramut), ero moObrva. IloBapeHHass cojib B MOPCKOM BOJI€ M COJIIHBIX O3€pax.
Camocanounas coib. Knaccudukanus moBapeHHOH COJIM MO CTENEHH YMCTOTHI U
110 CTETEHN H3METbUYEHHOCTH. Mo MpoBaHHas IUIIEBas COJIb.

['mrok03a — camblil U3BECTHBIA UX MPEICTABUTEND YIJIEBOJOB UJIM CaXxapoB.
dopMmyna U CTPOCHHE MOJEKYJbl TIIIOKO3bl. (DU3NYECKHE CBOWCTBA TJIFOKO3BI.
PactBoprMOCTh TOKO3bI B BoAE. lIprMeHEeHHWE TIIIOKO3bl B KOHIAUTEPCKOU
MPOMBIIIJIEHHOCTH. [ 1I0K03a — TIpupogHOEe coenuHEeHne. [ J1r0K03a — OCHOBHOM
MCTOYHUK SHEPrUU MOUYTU y BCEX JKUBBIX OPraHu3MoB. A3poOHOE U aHa’pPOOHOE
OKHCIICHHE TIIOKO3bl. [ IMKOr€H M Kpaxmall KaK MCTOYHUKH TIIFOKO3bl B YKUBBIX
opranu3Max. bpokeHue u ero npuMeHEHUE JIJIs MOTYUYEHUS TUIIEBBIX MPOTYKTOB.

Munepanel. ['opHbie mopoapl. XUMHUYECKHM COCTaB MHUHEPAJIOB: KBapla,
KaJIbIIUTA, MarHeThuTa (MarHUTHOTO >KEJIE3HSKA), POJOHUTA. ['OpHBIE MOPOJIBI:
MarmMaTU4eckue, ocajouyHble, MeTamopduueckue. [TMHA, TECOK, H3BECTHIK,
MpaMop: COCTaB, CBOMCTBA, MpPUMEHEHHE. M3BECTh HeramieHas | TalieHas:
MOJIy4eHUEe U NpuMeHeHune. M3BECTKOBOM BOJIOW U U3BECTKOBOE MOJIOKO.

[Ipupoanelii ra3, ero coctaB. MeTaH: cOCTaB MOJIEKYJIbI, CBOWCTBA H
npumeHenue. Hedth: coctaB, cBoiicTBa, mpumeHeHue. [locnenctBust paszmuTus
HebTU Ha BOAHBIE NOBEPXHOCTM Moped u okeaHoB. IlepepaboTka He(TH:
NEPEroHKa U KPEKHUHT.

[IponykTel nepepaboTku HEPTH U UX NpumeHeHue. HedThb, npupoaHbIil u
CJIAHIICBBINA Ta3, OypbIil M KaMEHHBIN yrim, Topd: uX oOpa3oBaHUE U 3aJECTaHKEC B
3eMHOU Kope. AnTpammr. KokcoBanue yras. IIpoaykTbl KokcoBaHMs (KOKC,
KAMEHHOYTOJIbHAsE CMOJIa M CBETWJIbHBIM (KOKCOBBIN) Tra3) HX MpPUMEHEHUE.
[Tpumenenue Topda.

JdeMoHcTpanuu.

- leMoHCTpanmoHHbIi onbIT «Kuciopos u3 TabieTok».
- KauecTBeHHas peakius Ha yTIIEKUCIIBIN ras.

- Kpucraimuyeckas pemérka XJIopHuia HaTpusl.

- O0pa31bl TIIIOKO3bI, Caxapo3bl, Kpaxmania.

- Komnekuusa « MuHepaibl ¥ TOPHBIE TOPOABDY.

- Konnekuust «Hed T 1 mpoiykThl ee mepepaboTKm.



2.4. Paccka3bl 0 MaTepuaJjiax

Metannsl. [IpeacraBurenu MeTamioB — XKeje30, MEIb, aJIOMUHUMN, LIUHK,
0JIOBO, CBHUHEll, cepeOpo, 30J0TO, IJIATHHA, PTYTh. OKHUCIEHHE KHCIOPOJIOM
Bo3yxa. CpoiictBa MetamoB. [lnactuunocTs. Tarydects. CriaBbl (AypasiroMuH,
4yryH, CTaub, JlaTyHed M OpoH3a): COCTaB, CBOMCTBA, IPUMEHEHUE.
[TpombinienHass qo0blua METAJIOB W3 PYI: NOJyYeHHE IIMHKA W3 IIMHKOBOMN
OOMaHKM M 4YyryHa U3 JKEJIEe3HON pyabl. MeTayuibl, Haxo[sgIIUecs B MPUPOJE B
CaMOPOJHOM BHJIE: 30JI0TO U IUIaTuHA. [I[puMeHeHne MeTamios.

Créxina — 310 amopdHbie Tena. KBapiieBoe u CHIIMKaTHOE CTEKJIa: COCTaB,
nojyuyeHue, cBoicTBa. IlomyueHue BBICOKOXYHOKECTBEHHBIX H3JIENUNA PYUYHBIM
BbIIyBaHHEM U3 crTekina. Okpacka CTEKOA HOHAMH MeTauioB. (CMmaiabThl —
riyménble (Hempo3paunbie) crekia. JKusub u aesrensHocTh M.B. JlomoHOCOBa.
[Ipumenenue crexon. Kepamuka (papdop u dasue): cocras, cnocod mosrydeHus,
cBoiicTBa. ['masyps. [IpuMeHenne kepaMuku.

[Tomumeprl. CTpoeHne MoeKysl noauMepoB. MoHoMep. Makpomosekyra.
Bunpl monuMepoB: MIACTUKU (MOJIMATUIICH, MOJUIIPOINUIIEH, MOJUKApOOHATHI,
TedJioH, moJuUdTWIEHTEepedTanaT), AMacToMepbl (Kaydyku, ryTrranepya, pe3uHa,
H00HUT), TOJUMEpHbIE BOJOKHA. OCOOEHHOCTH TMOJYYEHHUS TMOJMMEPOB, HUX
npumeHeHue. CHHTETUYECKUE U TTPUPOIHBIC TTOJTMMEDPHI.

JdemoHcTpanuu.

- Komnekimsg « ATFOMUHHUN U €T0 CILJIaBBD).

- Komnekmg «2Kene3o u ero CriiaBeDy.

- Komnexkuusa «HyryH u cranpy.

- Konnekiusa «CTEKI0 U U3ENHS U3 CTEKIIa.

- Komnekusa «ILmactmacce».

2.5. Tunsbl pacyeTHBIX 32124

1. BerurciieHne MOJEKyJIIPHON MacChl BEILIECTB.

2. PacueTr MaccoBoOii 1011 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

2.6. TeMbl NpaKTHYECKUX padoT

[Ipaktuueckas padota 1. [IpocTeiimme XxuMuueckue oneparuu.

[Ipaktuueckas padota 2. IlpaBuia pabotel co crnuptoBkoil. HarpeBanue
JKUJIKOCTEH.

2.7. 3anMMaTeJIbHbIE ONBITHI

- [IpuroroBieHne N3BECTKOBOMN BOJIBI.
- ['openue maruums

- OKHUCIIEHUE MEN

- PacTBOpsieM MeTaiibl B KUCIIOTax

- [Tomywyaem kuciopon

- U3y4yaem ra3zupoBKy



- ConéHas razupoBka

- YHUBEpCAJIbHbIA UHAUKATOP

- «Po30BOE MOJIOKO»

- «P030BO€E MOJIOKO» OIISATH CTAHOBUTCS NMPO3PAYHBIM
-M3BecTKOBas BOAA MyTHEET

- MI3BecTKOBas BO/A CHayaga MyTHEET, @ [IOTOM CTaHOBUTCS IIPO3PAYHOM
- MyTb NOSBIISIETCSA CHOBA M HE MCYE3AET

- OnAte BBIIAAET MET

- [ 0TOBMM HAaCBILIEHHBIN PAaCTBOP

- BeipammBaeM KpUCTaIbl TOBAPEHHOW COIU

- Hutp cropaer MaJIMHOBBIM IUIAMEHEM

- Hute ropur 3en€HpIM ruiameHeM

- CenutpsiHast Oymara

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1. Poccwuiickas rpaxgaHCKas HIACHTUYHOCTh (MATPUOTH3M, YBAKEHHE K
OtedecTBy, K MPOLIJIOMY M HAaCTOSIIEMY MHOTOHAalMOHAIBHOro Haponxa Poccuw,
YyBCTBO OTBETCTBEHHOCTH M Joiira nepea PoauHol, uaeHTH(UKanus ceds B
KauecTBe TrpaxaaHuHa Poccun, CyOBEKTMBHAs 3HAYUMOCTb MCIOJIb30BaHUS
PYCCKOTO s13bIKa U A3BIKOB HapoJ10B Poccuu, oco3HaHuE M OUTyIEHNE IMYHOCTHOM
COMPUYACTHOCTH CYJIbO€ POCCUUCKOTO HApOaa).

2. TOTOBHOCTP W CIOCOOHOCTh OOYYAIOIIMXCS K CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO U TO3HAHUIO; TOTOBHOCTH U
CIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY UM MOCTPOCHHMIO  JajbHEHIIen
UHIMBUIYAJIbHON TpaekTopuu oOpa3oBaHHs Ha 0Oa3e OPUEHTUPOBKU B MHpE
npodeccuii ¥ NpodecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTONYHMBBIX
MO3HABATEJIbHBIX HUHTEPECOB.

3. Pa3BuToe MOpajdbHOE CO3HAaHWE M KOMIIETEHTHOCTh B PEIICHHUH
MOpaJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (opMUpOBaHUE
HPaBCTBEHHBIX UYYBCTB W  HPABCTBEHHOI'O IOBEAECHUS, OCO3HAHHOIO U
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHbIM mocTtynkam. ChopMUpOBAHHOCTH
OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO; YBAXKHUTEIBHOIO OTHOIICHUS K TPY.Y,
HaJIM4YHE ONBITA YYACTHS B COLMAIIBHO 3HAYNMOM TPYIE.

4. CdopMHPOBAHHOCTh WEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd M  OOIIECTBEHHOW MpPaKTHKH,
YUUTHIBAIOIIETO COLMANbHOE, KYJIbTYpHOE, S3BIKOBOE, JyXOBHOE MHOroobOpasue
COBPEMEHHOT'0 MHPA.

5. Oco3HaHHOE, YBaXHUTEIbHOE U J00pOXKEIaTeNIbHOE OTHOIIEHUE K
JPYroMy 4eJIOBEKY, €ro MHEHHMIO, MHUPOBO33PEHHUIO, KYJIbType, S3bIKY, BEpeE,
TPaXXTAHCKOW TO3UIMH. ['OTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C APYTHMMHU
JHOJbMHU U JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS.



6. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MPaBWJI MOBEJEHUs, pojied u GopMm
COLIMAJbHOM KU3HM B Tpynmax H cooOmiecTBax. YdYacThe B IIKOJIHHOM
CaMOYIIPaBJICHUU U OOIIECTBEHHON KU3HH B IIpeiesiax BO3PACTHBIX KOMIIETECHIINA;
TOTOBHOCTb Y4YacCTBOBATh B KH3HEACSITEILHOCTU MOJPOCTKOBOTO OOIIECTBEHHOTO
oObeUHEHUS, MPOAYKTHUBHO B3aWMOJICHCTBYIONIETO C COLMAIBHOW cpeaod u
COLIMAJIbHBIMU ~ HMHCTUTyTaMHu;  (OpPMHUpPOBAHME  KOMIIETEHIIMH  aHau3a,
IPOEKTUPOBAHUSA, OPTaHU3AINH JEATEIBHOCTH, PEPICKCUH U3MEHEHU, CTIOCOO0B
B3aMMOBBITOJIHOTO  COTPYAHUYECTBA, CIOCOOOB pealn3alid  COOCTBEHHOIO
JUAEPCKOTro MOTEHIMaNa.

7.ChopMHpOBAHHOCTH IIEHHOCTH 3J0POBOTO M 0€30MMacHOTO 00pa3a KU3HU;
UHTEpUOpU3alMsl TMpaBUil HMHIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEJACHUS B YPE3BbIYAMHBIX CUTyalUsX, YIPOXKAIOWMX XU3HHU U 3J0POBBIO
JIIOJIEH.

8. ChopMHUPOBAaHHOCTH OCHOB 3KOJIOTUYECKOUN KYJIBTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  HJKOJOTMYECKOTO  MBIIUICHUS, HAJIWYUE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHON pEQIIEKCUBHO-OLIECHOYHONM U MPaKTUYECKOU
JESATEIbHOCTH B JKU3HEHHBIX CUTyalUsAX (FOTOBHOCTh K MCCIEAOBAHUIO MPUPOJIBI,
K 3aHATHAM CEJIbCKOXO3SMCTBEHHBIM TPYJOM, K XYJ0KECTBEHHO-ICTETUYECKOMY
OTPAXEHUIO NPHUPOJBI, K 3aHATUAM TYPU3MOM, B TOM 4YHUCJIE IKOTYpU3MOM, K
OCYUIECTBJICHUIO MTPUPOAOOXPAHHOMN AESATENBHOCTH).

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wMeranpeaMeTHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
TIPUHITATI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT M JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEaMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE IEWCTBUS (IT0O3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE O0OECTIEeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIBHOMY IUJITAHUPOBAHHWIO M OCYIICCTBJICHHUIO Yy4eOHOU
NEATCTLHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3zoBble 1ornueckue aAeicTBu:

YMEHUS HKCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIINIJICHUS TIPU OCBOCHUH
3HAHHWH: PACKPBIBaTh CMBICI XUMHUYECKHX IMOHATHHA (BBIAEIATh WX XapaKTCPHBIE
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMH TOHSATHSAMH), WCIIOIH30BAThH
MOHATUSL JUIsl OOBSCHEHUS OTHCHBHBIX (DAaKTOB U SIBJICHUM, YCTaHaBIUBATH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMU H3y4YeHUS, CTPOUTH
JIOTHYECKHE pacCyKIeHUsS (MHIyKTUBHBIC, NEAYKTUBHBIC, TIO aHAJIOTHH), NENaTh
BBIBOJIbI U 3aKJIFOUCHUS;



YMEHHE TMPUMEHATh B TPOLECCe MO3HAHUS TMOHATHS (MpeaMeTHbIe U
MeTanpeaMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTAa), XUMHUYecKas (QopMysa W YpaBHEHHUE
XUMHUYECKOM peakIuy — P PelIeHnH y4eOHO-TI03HABATEIbHBIX 3a/1a4.

Bba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHE HCIIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENTFHO MPOTHO3UPOBATh €T0 Pe3ybTaT, GOpMYyIUPOBATh OOOOIICHUS U
BBIBOJIbI 110 pPe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWHEOOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTYYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHMs, CIPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE CaMOCTOSITEIbHO BBIOMPATh ONMTUMAJbHYIO (hOpMy MpeacTaBiICHUS
uHbOpMallMl W WJUIIOCTPUPOBATh peElIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
quarpaMMamu, IpyruMu popmamu rpaduku ¥ 1X KOMOWHAIIUSIMH;

YMEHHME HCIIOJIb30BaTh M AaHANM3UPOBAaTh B Ipolecce YydyeOHOH u
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHUBeEpPcaIbHbIe yueOHbIe 1eHCTBUA:

yMEHUSl 3a/laBaTh BOMPOCHl (B XoJe Juanora W (Wiu) JAUCKYCCHM) IIO
CYIIECTBY  OOCYXXJaeMoil  TeMbl, (OPMYIUPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHMSI ~ TPEJACTaBIATh  IOJYYEHHbIE  pe3yJdbTaThl  [O3HABATEIbHOM
JESITEIbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX;

YMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M WCCIIEJOBATENBCKON  MEATENBHOCTH  TNPH  PEIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uluil (00cyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JICWCTBUW, OINpeNeJeHHe KPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIe NeiCTBUSA:



YMEHHE CaMOCTOSITEJIBHO ONPEACIATh LEIU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYILECTBISITh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpATh Hanbonee 3pEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHUM 33JaHAM C Y4ETOM
NOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,

OLICHMBATb COOTBETCTBUE IIOJIYYEHHOI'O PE3YJIbTATA 3asIBICHHOM LICIIH.
INPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjiacce IpeIMETHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUYaIOIIUXCSl YMEHUI:

— packpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUH «aToOM»,
«MOJIEKYTIa», «XUMHYECKHH DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE
BELIECTBOY», «XUMHUUYECKasl PEAKIUs», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMMUU;

— Ha3bIBaTh XUMHUYECKHUE DIIEMEHTHI;

— OTPEENATh COCTaB BEIIECTB MO uX popmynam;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MACChI BEILIECTB;

— ONHCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, Tra3000pa3HBIX BEIIECTB,
BBIJICJISISI KX CYIIECTBEHHbBIC TPU3HAKMY;

— pa3nuyaTh XUMHUYECKUE U PU3UUECKUE SIBICHUS;

— Ha3bIBaTh NMPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIIHIA;

— BBISIBJISITh TPU3HAKU, CBUJIETEIHCTBYIONIUE O MPOTEKAHUU XUMHUYECKOMN
pPEaKIUy MPH BHIMOTHEHUN XUMHYECKOTO OIBITa;

— MOJIb30BATHCS TA0OPATOPHBIM 000PYJOBAaHUEM U TIOCYOM;

— co0roAaTh MpaBuiia 0€30MacHON padOTHI IPU MPOBEACHUH OIBITOB;

— BBIYHCTISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO MAcCy BEIIECTB;

— XapakTepu3oBaTh (PU3NYECKUE U XUMHUYECKHE CBOWCTBA MPOCTHIX
BELIECTB: KUCJIOPOAA U BOJOPOa;

— XapaKTepu30BaTh PU3NIECKUE U XUMUIECKIE CBONCTBA BOJIBI,

— pPacKpbIBaTh CMBICII TTIOHSITHUS «PACTBOPY;

— BBIYHCIISITH MAaCCOBYIO JIOJIIO0 pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

— XapakTepu3oBaTh (PHU3NUYECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMUYECKUX BEIIECTB: OKCUIOB, KMUCIOT, OCHOBAaHUH, COJIEH;

— packpbiBaTh cMbIci [leprnoanueckoro 3akona /. 1. Mennaeneena,;

— pPacKpbIBaTh CMBICII TIOHSATUN: «XUMHYECKAs CBA3bY;

— PacKpbhIBaTh CMBICT TMIOHATUN «HOHY;

— OIICHMBATh BIUSHUE XUMHYECKOTO 3arps3HEHHsI OKPYXKAIOIIeH cpelbl Ha
OpraHH3M YEJIOBEKa;

— rpaMOTHO 00panaThes C BEMIECTBAMU B TOBCEAHEBHOM KU3HU.



TemaTHuyeckoe NVIAHUPOBAHUE

Ne HaumenoBanue pasaenos | KosanuecTBo yacos
U TeM MPOrpamMMbl Bcero | KontpoabHbie | [IpakTHyeckune
padoThI padoThI
Bsenenune 1
1 Ot aToMa 110 BeliecTBa 13
2 | DKkcrnepuMeHTalbHasg padorta 6 2

C BCIICCTBAMH

3 | BemmecrtBa BOKpyr Hac 9 1
4 | 3HaKOMCTBO C MaTepuaJaMu 4
Pe3epBHOE Bpems 1
OO0111€€ KOJTMYECTBO YACOB 34 1 2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA
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