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Coaep:xxanue Kypca BHEYPOYHOU AeATEJIbHOCTH:
I'naBa I. Xumus B uenrpe ecrecrso3Hanus (11u)

[Ipenmer xumun. XuMusg — 4YacTb €CTECTBO3HAHUA. B3aMMOOTHOILIEHUS
YeJnoBeKa U OKpyskaroniero mupa. llpenmer xumun. Gusndyeckue Tena U BEIIECTBA.
CgoiicTBa BemiecTB. [[pyuMeHeHre BENIECTB HA OCHOBE UX CBOWCTB.

HabGmionenre u SKCOEpUMEHT KaK METOJbl M3Y4YEHHUs €CTECTBO3HAHUS U
xumun. HaOmroneHne Kak OCHOBHOM METOJ TO3HAHUS OKPYXKAIoIIEero Mupa.
VYcnoBust npoBenenust HaOmonenus. I'unoresza. Dkcnepument. BoiBog. Ctpoenue
mamenn. Jlabopatopuss u  oOopynoBanue. MogenupoBanue. Mojenb,
monenupoBanre. OCOOEHHOCTH MOJENUPOBaHus B reorpaduu, pusuke, OMOIOrUU.
Mopenu B Oumonoruu. Mynsbku. Monenu B ¢usuke. DiexkTpodopHas MalIudHa.
['eorpadguueckue mMoaenu. XMMHUYECKHE MOJENH: MpeAMETHbIE (MOJENN aTroma,
MOJICKYJI, XUMHUYECKHMX W TMPOMBIIUICHHBIX MPOU3BOJICTB), 3HAKOBHIC, WIH
CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI BEUIECTB, YPABHEHUS PEAKIIH).

XuMuueckue 3HakKd U (Hopmysbl. XHUMHUYECKHH 3JIEeMEHT. XUMHUYECKue
3Haku. Mx o0o3HaueHue, MpOMU3HOILIEHHE. XUMHUYECKHe (HOPMYIbl BELIECTB.
[Ipocthie U cnoxubie BemecTBa. MHaekcel u ko3 duinmentsl. KauecTBeHHBIN U
KOJIMYECTBEHHBI COCTAB BEIIECTBA. XUMUS U (U3UKA. YHHUBEPCATBHBIN XapakTep
NOJIOKEHUN MOJIEKYISIPHO-KUHETHUECKON Teopuu. IIoHATUS «aToM», «MOJIEKYJIay,
«uon». Ctpoenue BemiecTBa. Kpuctammueckoe COCTOSHUE BELIECTBA.

Kpucrammuueckue pemerku TtBepabix BemiecTB. Auddysus. bpoyHoBckoe
IBWKEHHE. BemecTBa MOJNEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHUSI.
ArperaTtHbie cocTostHUS BemlecTB. [loHsATHE 00 arperaTHOM COCTOSTHUU BEIIECTBA.
duznyeckue W XUMHUYECKHE sBJIeHUsA. [a3000pa3Hble, XUAKAE U TBEpIbIe
BeniecTBa. AMop(HbIE BEIeCTBa.

Xumus u reorpadus. Ctpoenue 3eMiu: sapo, MaHTHs, Kopa. Jlutocdepa.
MuHepainbl U TOpHbIE TOPOAbL. MarMaTuueckue U 0caJouHble (HEOpraHnYeCKue 1
OpraHUYeCKHUE, B TOM YHUCJIE U TOPIOYUE) TOPOIBI.

Xumust 1 Ouosorus. XuMUUECKUH COCTaB JKMBOM KIIETKH: HEOPTaHUUYECKHE
(Boa W MHMHEpAJIbHBIC COJM) W OpraHudeckue (OENKu, KUPBI, YIJICBOJBI,
BUTAMUHBI) BenlecTBa. buonorndeckas posib BoAbl B kHBOM kieTke. DorocuuTes.
Xnopopwmn. buonmornueckoe 3HAYEHHE IKUPOB, OEIKOB, A(MUPHBIX Maced,
YIJIEBOJIOB U BATAMUHOB JIJIS )KMU3HEEATEIbHOCTH OPIaHU3MOB.

KauectBennble peaknun B xumuu. KaudectBeHHble peakuuu. Pacrno3HaBaHue
BEIIECTB C TOMOIIBID KAaYECTBEHHBIX peaKUUid. AHAIUTUYECKHN CHUTHAaJ.
OmnpenensieMoe BEUIECTBO U PEAKTHUB HA HETO.

Hemoncmpayuu: Konnekiust pa3audHBIX TPEeIMeToB uiau  (doTtorpaduit
MPEAMETOB U3 aJIOMUHUA ISl WUIIOCTPAlMU UJEU «CBOMCTBA — MPUMEHEHUE.
YyeOHoe o0O0OpymOBaHHWE, UCIOIB3yeMOe Ha Yypokax (GU3HKH, OHOIOTHH,
reorpaduu U XuMud. DIEeKTpodOpHAs MAIIMHA B ICHCTBUH.

I'eorpaduueckue wmopenu (rnmodyc, kapra). buonormyeckue wmojenu
(MyJISDKM  OpraHOB W CHUCTEM OpPraHOB pACTEHUM, >KUBOTHBIX U YEJIOBEKA).
Ou3nyeckue W XUMHYECKHE MOJEIM  aTOMOB, MOJEKYJ BEIIECTB U
KpUCTAJUNINYECKUX pemeTok. OOBbEeMHbIE W IIAPOCTEPKHEBBIE MOJEIH BOJBI,



VIJIEKUCIIOTO M CEPHUCTOrO ra3oB, MeTaHa. OOpas3ibl TBEPIbIX BEIIECTB
KPUCTAJTTUYECKOTO CTPOCHHS.

Mogenu KpUCTaUNIMYeCKUX penieTok. Boma B Tpex arperaTHbIX COCTOSIHUSIX.
Konnekuuss kpuctaiamyeckux ¢ aMOp(HBIX BEHIECTB M M3JCTUNA U3 HUX.
Komneknuss MuHepanoB (JIa3ypuT, KOPYHJ, XaJdbKOMUPUT, (QIIOOPUT, TaJUT).
Komnexkuust ropHeix mnopop (TpaHuT, pasziuyHble (OPMBI KalbllUTa — Me,
MpaMop, HU3BeCTHAK). Kosuiekuusi roproumx HCKOmaeMbix (HepTh, KaMEHHbIN
yroJb, CIaHIbL, TOPD).

Lemoncmpayuonnvie  oxcnepumenmsi: HayuHoe HaOmoneHue W €ro
onucanue. M3ydyenue crpoenus miamenu. CiupToBasi SKCTPAKIUs XJIOpopuiuia us3
3€JICHBIX JINCThEB pacTeHuil. «llepenuBaHue» YIrJIEKHCIOro rasa B CTakaH Ha
ypaBHOBEIIICHHBIX BecaxX. KauecTBeHHas peakuusi Ha kuciopoj. KadecTBeHHas
peaKIus Ha YTJICKUCIIBIN ras.

Jlabopamopnvle onvimul: PactipocTpaHeHue 3amaxa 0JI€KOJIOHA, JyXOB WU
ne3ofopaHTa kak mporecc nuddysun. HabmomeHne OpPOYHOBCKOTO JIBHIKEHUSI
YaCTUYCK YEePHOW Tyl moja MUKpockornoMm. uddys3us mepmaHraHara kajaus B
xenatuHe. OOHapyxeHre d(pUpHBIX Macesl B anelbCHUHOBOM Kopouke. M3yueHue
IpaHUTa C TOMOIIBIO YBEIUUUTEIBLHOTO CTeka. OnpeneneHue coaepKaHus BOJIbI
B pacrenun. OOHapyKEeHHE Macjia B CEMEHax IMOJICOJHEYHUKA U TPEIKOro opexa.
O6HapyxeHHe Kpaxmaja B MIICHUYHOU Myke. B3amMmopeicTBue ackopOMHOBOI
KUACTIOTHI ¢ HomoM (ompenenenue ButamuHa C B pa3nuuHbiX cokax). [IpomyBanue
BBIIBIXa€MOT0 BO3/lyXa uepe3 HM3BECTKOBYIO Boay. OOHapyKeHHE H3BECTKOBOM
BOJBI CPEIN PA3JINYHBIX BEIIECTB.

Lomawmnue onvimoel: I3roTOBIEHUE MOJEJIEH  MOJIEKYJI XUMHYECKUX
BeniecTB U3 miactuinHa. uddysusa caxapa B Bojge. ONbITH ¢ MyCTOW 3aKpBITOM
IUTACTUKOBOM  OyThUTKOM. OOHapykeHHe Kpaxmajia B TPOJAYKTax IHUTAHUS,
sa0J0Kax.

Ilpakmuueckas  paboma  Ne . 3HaKOMCTBO ¢  JTaOOpPATOPHBIM
obopynoBanueM. [IpaBuiia TeXHUKH O€30MTaCHOCTH.

Ilpakmuueckas paboma Ne 2. HaOmroneHue 3a TOpAIIEH CBEYOM.
VYerpoilcTBO U paboTa CIUPTOBKHU.

I'naBa II. MaTtematuka B xumuu (9 4)

OTHocuTenbHass aToMHasi Macca DdJeMeHTa. MonekynspHas Macca.
OnpeneneHue OTHOCUTENBHONM aTOMHOM MacChl XUMHUYECKUX DSJIEMEHTOB IIO
tabmune [. 1. MenneneeBa. HaxoxaeHne OTHOCUTENIBHON MOJIEKYJISIPHOM MaccChl
mo ¢opMylne BemecTBa KaK CYMMBl OTHOCHUTEIBHBIX aTOMHBIX Macc,
COCTaBJISIIOIIMX BEIIECTBO XMMUYECKUX SJIEMEHTOB.

[TonssiTue o MaccoBOW J0Jie€ XHMHYECKOTro 73jeMeHTa (®) B CJIOKHOM
BEIIECTBE M €€ pacueT mo popmyne BemecTBa. Haxoodcoenue hopmynsl sewjecmeaa
N0 3HAYEHUSAM MACCOBbIX 00Jel 00pa3yrUWUx e20 1eMeHmMOo8(0Ns 08yXuaco8020
uzyuenus Kypca,).

Uucteie BemectBa. CMmecu. ['eTreporeHHble U TOMOT€HHbIE cMecH. ['a3000pa3Hble
(BO31yX, IPUPOJHBIN ra3), xkujakue (HedThb), TBEpIble cMeCH (FOpHbIC MOPOJHI,
KyJIMHApHBbIE CMECH U CUHTETUYECKHUE MOIOIIUE CPEACTBA).



O6beMHas nonst raza B cMecu. Omnpezaenenre 00beMHOM oM Taza (¢) B
cmecu. CoctaB aTMOc(epHOro Bo3ayXa U IpUPOAHOro rasza. Pacuer oobema nonu
raza B CMECH I0 ero 00beMy 1 Ha00OPOT.

MaccoBas 1075 Bemecta (o) B pactBope. Konuenrpanus. PactBopurens u
pPacTBOPEHHOE BEIIECTBO. Pacuer macchl pacTBOPEHHOTO BEIIECTBAa IO Macce
pacTBOpa U MacCOBOM JI0JIE paCTBOPEHHOT'O BEILECTBA.

[TonsiTue 0 ynMcTOM BellecTBE W MpuMecd. MaccoBas noiist mpumecu (®) B
oOpasue ucxonHoro BemiecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOIO
BEILIECTBA TI0 MAaccCe€ BEIIECTBA, COJEPIKALIETO OINPENEIEHHYI0 MAaCCOBYIO JOJIIO
IIPUMECEHN.

Lemoncmpayuu: Konnekuuss pasnuyHbIX BUAOB MpamMopa U H3JAEIUN U3
Hero. CMech peyHOro M caxapHOro rnecka u ux pazzgenenue. Komnekuusa nedptu u
HeprenpoaykroB.  Komnekuuss  ObiToBbIX  cMmeced.  [Imarpamma  cocraBa
atMocepHoro Bo3ayxa. Jlmarpamma coctaBa npupojgHOro rasa. Komnekuus
«MuHepaJibl ¥ TOPHBIE TTOPOJIBI».

Homawmnue onvimwui:  VI3ydeHwe cocraBa HEKOTOPBIX  OBITOBBIX H
(apmaleBTHYECKUX MPErnapaToB, COAEPIKAIIUX OMPEAETIECHHYIO OO MPUMECEH.

Ilpakmuueckas paboma Ne 3. lIpurotoBiieHHE pacTBOpa C 3aJaHHOU
MacCOBOM JI0JIEN paCTBOPEHHOT'O BEUIECTBA.

I'nasa III. SIBjenns, npoucxoasimue ¢ Bemecreamu (11 1)

Paznenenue cmeceit. CriocoObl pa3jiefieHusi cMecel M OYMCTKa BEIeCTB.
Hekoropsle mpocreiinue crnocoObl pa3ieieHuss CMECE: TPOCEUBaHUE, pa3/IeTICHUE
CMecel  TOpOIIKOB  JKejle3a W Cepbl, OTCTauBaHWE,  JEKaHTalMs,
HeHTpuyrupoBaHue, pasJielieHue C TOMOIIBI0  JEIUTEIbHOW  BOPOHKH,
¢unprpoBanue. dunbrpoBaHue B JgabopaTopuu, OBITY M Ha TPOU3BOJICTBE.
[Tonsitue o punpTpare.

Ancopbuus. Ilonstue o6 amcopOimu u ancopOeHTax. AKTHUBHPOBAHHBIN
yrojib KaK BaXHEUIINNA afcopOeHT. Y CTpONUCTBO MPOTUBOTa3a. JIuCTUILIAINS, UIU
neperonka. JluctTwuianus (IMeperoHka) Kak MpOLECC BBIICICHHUS BEUIECTBA U3
KUAKOM cmecHu. JlucTwinmupoBaHHass BoJa W O0OJAacCTH €€  MPUMEHEHUS.
Kpucramnuzanus wiu BeimapuBanue. Kpucrtamivzanus W BbIIapUBAaHUE B
nabopatopuun (KpuctammuzaTopsl ¥ (aphopoBble YalIKK ISl BbIIApUBAHUS) U
npupozae. [leperonka Hedtu. Hedrenponykrol. @pakirioHHas IEPEroHKa KUIKOTO
BO31yXa.

XUMHUYECKUE PEAKIUHU. Y CIOBUSI MPOTEKAHUS U MPEKPALICHUS] XUMUYECKUX
peakiuii. XuUMHUYECKUE PEAKIMH KakK IMPOIECC MPEeBpalleHusi OJHUX BEIECTB B
apyrue. YcioBusi NPOTEKAHUS W MPEKpPAIlCHUs] XUMHYECKUX PEaKIHil.
ConpukocHOBeHUE (KOHTAKT) BEIIECTB, HATPEBAHUE.

Karanuzarop. Uarubutop. YnpasieHue peakuusiMu TOPEHUs.

[Ipn3Hakyn xumMudeckux peakunil. [Ipu3HakM XMMHYECKUX peakUui: U3MEHEHUE
1BeTa, 00pa3oBaHKE OCaJIKa, PACTBOPEHUE MOJYYEHHOTO OCaJKa, BbIJACICHUE Ta3a,
MOSIBJICHHE 3aI1axa, BbIJEICHUE WU MOTJIONIEHUE TEIIOTHI.

Hemoncmpayuu: @Ounetp LorTra. BopoHka broxnepa. YcraHoBka s
dunpTpoBaHUA MOJ BaKyyMoM. PecnupaTopHble MackKu M MapJeBble IMOBA3KH.
[IpotuBoras u ero ycrpoiictso. Komnekuus «HedTb 1 HeQTEPOLYKTHI».



Llemoncmpayuonnsie skcnepumenmul: PazneneHrue cMecu NMOPOLIKA CEPbl U
KEJE3HBIX ONWIOK. Pa3nenenue cMecu nopouika cepsl U necka. Paznenenune cmecn
BOJIBI M PACTUTEJNBHOIO Macja ¢ MOMOUIBIO JEIUTENIbHON BOPOHKHU. [lomydeHue
JTUCTUJUTMPOBAHHON BOJBI C MOMOIIBIO JTAOOPATOPHON YCTAaHOBKHU JJISI IEPETOHKHU
KUJKOCTel. PasneneHne cMecu MepMaHraHaTa M JuUXpoMara Kallds CIOoCOOOM
KpUCTA/UIM3alMid. B3auMoJIecTBHE KEIE3HBIX ONWIOK W IMOpPOLIKa CEpbl MPH
HarpeBaHud. llolydyeHWe yIJIEKHCIOrO ras3a B3aWUMOJCHCTBUEM MpaMopa ¢
KHCJIOTOM U OOHapyXEHUE €ro ¢ MOMOIIbI0 W3BECTKOBOM BOjbI. Karanmutuueckoe
pasliokeHue TepoKcuaa Bojopona (katanuzaTop —auokcuy wmapranma (IV)).
O6HapyxeHue pacTBOpa IIEIOYM C IOMOIIBI0 HWHAWKaTtopa. B3aumopelicTBue
pacTBOopa NEpMaHraHaTa Kajausi M pacTBOpa AuUXpoMaTra Kajiusi C pacTBOPOM
cynbputa HaTpus. BsaumojelcTBHe pacTBOpa TI€pMaHraHata Kailus C
ackopOMHOBOM KHCIOTOW. B3aummosericTBre XI0puaa Kee3a ¢ KeIToH KPOBSHOM
COJIBI0O M TUJPOKCUIOM HaTpus. BzaumoneiictBue runmpokcuna xenesza (II) c
PacTBOPOM COJISTHOM KUCIIOTHI.

Jlabopamopnvie onvimul: AncopOuusi KyKypy3HBIMH MalloOYKaMu MapoB
naxy4ux BeuiecTB. M3ydueHre ycTpoilcTBa 3aKUTANIKU U TIJIAMEHHU.

Jomawnue onvimol: PazneneHne cMecu CyXOro MOJIOKAa W PEYHOro IecKa.
OtcranBaHue B3BECH MOPOIIKA JISI YUCTKU TOCYIbl B BOAE W €€ JCKaHTaIMS.
AncopOuusi  aKTUBUPOBAHHBIM ~ yIJIEM  KpacsIIuX  BEIIECTB  TEICH-KOJIBI.
PactBopenue B Bojme Tabnerku acrnmpuna YIICA. IlpurotoBieHue u3BEeCTKOBOM
BOJIbI U ONIBITHI ¢ HeW. M3ydyenue coctaBa CMC.

Ilpaxmuueckas paboma Ne 4. BeipanuBanue KPpUCTaUIOB COJIHU (JIOMAaITHUAM
IKCTICPUMEHT).

IIpakxmuueckas paboma Ne 5. QuucTka MOBapeHHOM COJIH.

Ilpakxmuueckas paboma Ne 6. I3ydenue mporiecca KOppo3uu xKejesa.

I'naBa IV. Paccka3sbl no xumuu (34)

VYyennueckas koHpepeHIus. «Bpiarmuecs: pycCKue yUeHbIE - XUMHUKN.
Konkypc cooOmennii yvammxcs. «Moe T00MMOE XHUMHYECKOE BEIIECTBOY
(oTKpBITHE, TOTYyYECHUE U 3HaUeHHE). KOHKYpC yUEeHUYECKHUX TPOEKTOB.

Konkypc NOoCBSAIIEH N3YYEHUIO XUMUYECKUX PEAKIIUN.



Ilnanupyembie pe3yibTaThbl H3YyUYeHHUs] Kypca BHEYPOYHOM 1€ATEIbHOCTH:
Jluunocmmuuwie:
B nieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

YyBCTBO TOPJIOCTH 32 POCCHUUCKYI0 XHUMHUUYECKYI0 HAayKy, TYMaHH3M,
OTHOIIIEHUE K TPYIY, IIEICYCTPEMIICHHOCTD;

dbopMupoBaHuEe LEHHOCTH 3J0POBOTO M 0O€30MacHOro obpasza KU3HHU;
YCBOEHUE MPaBUJ UHAUBUIYATHLHOTO M KOJJIEKTUBHOI'O O€301MaCHOTO MOBEJCHUS B
Ype3BBIYAMHBIX CUTYAIUSAX, YTPOXKAIOUIUX KU3HHU U 3]J0POBBIO JTIOJIEH;

B tpynoBoii chepe:

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEWIIEH oOpa3oBaTelbHON

TPaeKTOPUH;
B no3naBatensHOM chepe:
— YMEHHE yNPaBJISITh CBOSH MMO3HABATEIIBLHOU JIESITEIbHOCTHIO;

dbopMupoBaHUE OCHOB DKOJOTHYECKONW KYJIbTYpbhl, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  DKOJOTMYECKOTO  MBIIIJIEHUS, Pa3BUTHE  ONBITA
OKOJIOTUYECKH OPUECHTUPOBAHHOW pPe(ICKCUBHO-OIIEHOYHONH ¢ MPaKTHYECKON
NESATeIbHOCTH B )KU3HEHHBIX CUTYyaITUsIX.

Memanpeomemnuvie:

YMEHHE CaMOCTOSITEJIbHO OMPENENATh IIeJIM CBOETO OOYyYEeHUsS, CTaBUTh U
dbopmynupoBath s ce0s HOBBIE 3aJaud B yd4€Oe U TO3HABATEJIHLHOM
JeSTENbHOCTH, pPa3BUBaTh MOTHBBI M HMHTEpPEChl CBOEM MO3HaBaTEIHHOM
NEeSITENBHOCTH;

YMEHHE CaMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTHIKEHMS IIeJe, B TOM
quclie allbTepHAaTUBHBIE, OCO3HAHHO BHIOMpaTh Hauboisiee 3P heKTUBHBIE CIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

YMEHHE COOTHOCHUTh CBOM JCHCTBUSI C IUIAHUPYEMBIMU pe3yibTaTaMmH,
OCYIIECTBJISITh KOHTPOJIb CBOEH JIEATENHHOCTH B TPOLIECCE€ JOCTHIKEHUS
pe3yibTaTa, OnpeneaTh CIIOCOObI ACHCTBHI B paMKaXx MPEIJIOKEHHBIX YCIOBUN H
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHU C HU3MEHSIOIICHCS
CUTYaIUE;

yMEHHE OIICHMBATh MPABUJIBHOCTh BBIMOJHEHUS y4eOHON  3amauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHMUS;

BJIAJIEHUE OCHOBAMHM CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSITUS PEUICHUN U
OCYIIECTBJIICHHsI OCO3HAHHOTO BbIOOpa B Y4eOHOM ¥  TO3HABaTEIHHOMU
NEeATEIbHOCTH;

YMEHUE OINpEeJeNsaTh MOHITHS, CO3/laBaTh OOOOIIEHUS, YCTaHaBIMBATh
aHAJIOTUH, KIACCU(UIIUPOBATh, CAMOCTOSTEIHLHO BBIOMPATh OCHOBAaHUA W
KpUTEPHUH NIl KIAacCU(UKAIMHU, YCTAaHABIUBATH MPUYUHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH JIOTUYECKOE PACCYKACHUE, YMO3AKIIOUCHHE (MHIYKTUBHOE, JIETyKTUBHOE
Y 110 aHAJIOTUH) U JIETIaTh BBIBO/IbI;

yMEHHUE CO3/1aBaTh, MPUMEHATh U MPEeoOpPa30BbIBATH 3HAKKM U CUMBOJIbI,
MOJIEIN U CXEMBI JIJIsl pElIeHUs YYeOHBIX U MMO3HABATEIbHBIX 33/1a4;

YMEHUE OpPraHu30BbIBATH Y4YE€OHOE COTPYAHUYECTBO M COBMECTHYIO
NEATeNIbHOCTh C Y4YUTENIeM W CBEPCTHHKaMH; paldoTaTh HWHAUBHUIYAJbHO U B
rpyIIe: HaxoIUTh OOIlee pelieHHue MW pa3peniaTth KOH(PIUKTHL HAa OCHOBE



COTJIACOBAHMS MO3UIMN U y4€Ta UHTEPECOB; (hOPMYIMPOBATH, APTYMEHTUPOBAThH U
OTCTauBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO HCMOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUM C
3a/1auel KOMMYHUKAIIMU J1JI BRIPAKEHHSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH;
IJIAHUPOBAHUSI W PETYJISIIMM  CBOEM JIESITEIBbHOCTH; BIIAJICHUE YCTHOM U
[IUCbMEHHOM PEYBbI0, MOHOJIOTUYECKON KOHTEKCTHOMN PEYBIO;

dbopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTU HMCIOJIb30BaHUS
MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TE€XHOJOTH;

dbopMupoBaHuEe U  Pa3BUTHE HSKOJOTMYECKOTO  MBIIUICHUS, YMEHUE
IPUMEHSTh €r0 B MO3HABATEIbHOM, KOMMYHUKATUBHOMW, COLMAIIBHON MPAKTUKE U
npodeccroHaIbHON OpUEHTAIUH.

IIpeomemmuuvie:
B no3naBartensHOM chepe:

JaBaTh OINPENEIICHUS W3YYCHHBIX TOHATHH: «XUMHUYECKUU DIIEMEHTY,
«aTOM», «UOH», «MOJICKYJa», «IPOCTHIE M CIOXHBIE BELIECTBA», «BEIIECCTBOY,
«XuUMHu4YecKas (popMmyina», «OTHOCUTEIbHAs aTOMHAs Macca», «OTHOCUTEIbHAsI
MOJIEKYJIIpHAsi ~ «Macca», «BAJICHTHOCTbY»,  «KPUCTAJUIMYECKas  pEIIeTKay,
CMHAUKATOP»,  «INEPUOJAMYECKUM  3aKOH»,  «Iepuoauueckas  TaliuIay,
«XUMUYECKas peaklus», «KXUMHUUYECKOE YPABHEHUE;

ONUCHIBATh  JICMOHCTPAIIMOHHBIE M  CAMOCTOSITEJIbHO  TMPOBEJACHHBIC
XUMUYECKHUE IKCIIEPUMEHTHI;

ONHUCHIBATh M pa3InyaTh IPOCTBIE U CIIOKHBIE BEIIECTBA, XWMHUYECKHE
peakuuu; Ki1accuQuIMpoBaTh U3yUYeHHbIE OOBEKTHI U SIBJICHUS;

Jenath BBIBOJABI W yMO3AaKIIOYEHUsS U3 HaONIOJNEHUN, HW3YYEHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEN;

CTPYKTYPHPOBAaTh W3YYEHHBIM MaTepual M XUMHYECKYI0 HH(POpPMAIIHIO,
MOJIYYEHHYIO U3 APYTUX UCTOUHUKOB; MOJIEIMPOBATh CTPOCHUE MPOCTHIX MOIEKY;
B nneHHOCTHO — OpHEHTAIIMOHHOMU cdepe:

aHAJU3MPOBATh W OLEHHMBATh MOCIEACTBUS [JI1 OKPYXKAIOIIEH Cpeisl
OBITOBOM ¥  TIPOU3BOJCTBEHHOW  JEATEILHOCTH YEJOBEKa, CBSI3aHHOW C
nepepadoTKOM BEIIECTB;

B tpynoBoii chepe:

IIPOBOAUTH XUMUUYECKUN IKCIIEPUMEHT;
B cdepe 6e3omacHOCTH KU3HEACATCITLHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUAX, 0KOTax U JAPYrHUX TpaBMax,
CBSI3aHHBIX C BEMIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHHUEM.

Bbll’lyCKHHK HAYYIHUTCH: BblnyCKHllK nojiyyaum 603MOXNCHOCHLb

Hayuumoca:

OcHOBHBIE MOHSITUSI XUMHUH (ypOBeHL ATOMHO-MOJICKYJIAPHBIX HpeI[CTaBHeHHﬁ)




OIKCHIBAaTh CBOMCTBA TBépI[BIX, KUAKUX, ® cpaMOmMHO 06pau;ambc;z C seuyecmeamu 6

ra3000pa3HbIX BEUIECTB, BELACISAS UX 10BCEOHEBHOU IHCUSHU,

CYILIECTBEHHBIE TPU3HAKY; * 0CO3HABaAMb HEOOXOOUMOCTb COONIIOOEHUS
* XapaKTepH30BaTh BEIIECTBA IO COCTABY, npasul 9K0a102UYeCKU 6e30NaACHO20
CTPOCHHIO M CBOMCTBaM, YCTaHABIIMBATh nosedenUs 8 OKpydcarowell npupooHoU
[IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXKTY cpede;

TaHHBIMH XapaKTEPUCTHKAMU BEIECTBA; * NOHUMAMb CMBICA U HEOOXOOUMOCTb

* PacKpbIBaTh CMBICI OCHOBHBIX XUMUUECKUX  |cOOMI00eHUs. NPeONUCAHUL, NPedazaembvlx 8
MOHATHI «aTOM», «MOJICKYJIa», «(XUMUYCCKUN |[UHCMPYKYUAX NO UCNONb308AHUIO JIeKAPCMS,
DIIEMEHT», «IPOCTOE BELIECTBOY, «CIIOKHOE  |[cpedcms ObImo8ol Xumuu u op.;
BEIIECCTBOY, «BAJICHTHOCTBY, HCIIOIB3YS * UCNOIB3068AMb NPUOOPEMEHHBLE KIOUesble
3HAKOBYIO CUCTEMY XUMUU; KOMNEemeHmHOCmU NPU 8bINOJIHEeHUU

* n300pakaTh COCTaB MPOCTCUIIIUX BEIIECTB C  [UCCIe008AMENbCKUX NPOCKMO8 O
MTOMOIIBI0 XUMUYCCKUX (POPMYIT B CYIITHOCTD  [U3YHEHUIO CBOUCME, CNOCOO08 NOJYYEHUS U

XUMHYECCKUX PEAKIINI C ITOMOIIIBIO pacno3Hasanus sewecms,

XUMHYCCKUX YPaBHEHUI; * PazeuBamv KOMMYHUKAMUBHYIO

* BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYISIPHYIO  [KOMINEMEeHMHOCMb, UCNONb3YSL CPEOCEA

1 MOJISIPHYIO MacChl BEIIECTB, a TAKKE VCMHOU U NUCMEHHOU KOMMYHUKAYUU NPU

MaCCOBYIO JOJTF0 XUMHUYECKOTO 3JIEMEHTA B pabome ¢ mexcmamu yueOHUKA U

COCTMHECHHMSIX JIJISl OIICHKH WX MPAKTUICCKON  |00noIHumenvHol iumepamypotl,

3HAYNMOCTH; CNpAsoOUHbLIMU MAOIUYAMU, NPOSBIAMND

* [T0JIB30BATHCS TAOOPATOPHBIM COMOBHOCTb K YBANCEHUIO UHOU MOYKU

000py/I0BaHUEM U XUMUYECKOU MOCYI0M; Bpenus npu 00CyHcOeHUU pe3yibmamos

* IPOBONTH HECIOXKHBIC XUMHUECKUE OTIBITHI  |8bINOIHEHHOU pabomul,

U HAOJTIOJIEHUS 33 U3MEHEHUSIMU CBOMCTB * 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O

BEIIECTB B MTPOIIECCE MX MPEBPAIICHHUIA; Geecmaax u XuMuieckux npoyeccax,

COOJTFO/IaTh TIPAaBHJIA TEXHUKH OC30TIACHOCTH  [KPUMUYECKU OMHOCUMBCSL K NCE8OOHAYHUHOU

IPY TIPOBEJICHUN HAOIIOIEHUH U OTIBITOB. ungopmayuu, HedobpPoOCco8eCMHOLL pexiame,
Kacarowecs: UCNOIb308aHUSL PA3TUYHBIX
sewecms.

MHoroo0pa3ue XuMHYECKUX peaKkIuid
* O0BSACHATH CyTh XUMUYCCKHUX MTPOIIECCOB U UX |[* OP2AHU308bIBAMb, NPOBOOUNb

IIPUHIOUITNAIIBHOC OTIINYHUC OT (1)H3HLICCKHX; YyUeHUu4YecKue npoeKkmaol no uccie008aHuIo
¢ HAa3bIBATb IIPU3HAKHU N YCJIOBUA IIPOTCKAHUA ceoucme eeuecmes, umerouux 6aixHCHoe
XHUMHYCCKHUX peaKuHﬁ; npakmudeckoe sHavernue.

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA
[MPU3HAKHU, CBUAETEIBbCTBYIOIINE O TPOTEKAHUH
XUMHUYECKOW pEaKIUH;

* IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON
MAaCCOBOM JIOJIEN PACTBOPEHHOIO BEHIECTBA.




TemaTu4yeckoe MJIaHNPOBaHHeE Y4eOHOTO Kypca:

®opmbl
Ne Ko DJ1eKTPOHHbIE U (POBbIE opranu3anuu
/i Tema yuebnoro kypca ecTs o6pa3oBaTeJbHbIE PecypChl eSITebHOCTH
0
qgacoB
XuMHS KaK 4acTh €CTECTBO3HAHUS. https://academy- Jlexuus, Oecena
1 Ilpemuet xumpm. 1 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
MeTo/bl M3yYEeHHUS ECTECTBO3HAHMSL. https://academy- Jlexuus, Oecena
2 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
«3HAKOMCTBO C 1a60PaTOPHBIM https://academy- Jlexuus, Gecena
obopynosanneM. lpaua TexHiKH content.myschool.edu.ru/lesson/9ee6
3 0e30macHOCTH TIpH padoTe B
XUMIIECKOM KAGHHETE. fd8e-cc81-420c-ab3b-7c5¢3a618bc3
«Habmoienue 3a ropsiieii cBedoii. https://academy- Jlexuus, Gecena
4 Yerpotictso cruproeky. IIpasuna content.myschool.edu.ru/lesson/9ee6
paboThl C HarpeBaTeLHBIMU
TIPUGOpAMEL. fd8e-cc81-420c-ab3b-7¢5¢3a618bc3
MopenupoBanue https://academy- Jlexumsi, Oecena
5 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
XuMmu4ecKasi CHMBOJIHKA. https://academy- Jlexumst, Oecena
6 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
Xumus 1 pusuka. Y HUBEpCaIbHBIN https://academy- Jlexmus, Gecenma
7 XapaKTep MONOKCHIH MOICKYIISPHO- content.myschool.edu.ru/lesson/9ee6
KHUHCTUYCCKOU Teopym.
fd8e-cc81-420c-ab3b-7c5c3a618bhc3
Xumust 1 prusnka. ArperatHsie https://academy- Jlexuus, Oecena
3 COCTOSHIS BEIICCTBA. content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618hc3
Xumus u reorpadusi. https://academy- Jlexmus, Gecena
9 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
Xumust 1 OUOIOTHSL. https://academy- Jlexmus, Gecena
10 content.myschool.edu.ru/lesson/9ee6

fd8e-cc81-420c-ab3b-7c5¢3a618bc3
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KauecTBeHHbIe peaKkuunu B XUMUU.

https://academy-

Jlekmus, Oecena,

11 content.myschool.edu.ru/lesson/9ee6 JIeMOHCTpaLus
fd8e-cc81-420c-ab3b-7c5¢c3a618bc3
OTHOCHTEIbHBIE ATOMHAS U https://academy- Jlexuus, Gecena,
12 MOICKYIISpHast MacCbl content.myschool.edu.ru/lesson/9ee6 pelcHue 3a/1a4
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
MaccoBast 10151 XHMHYECKOTO https://academy- Jlexuust, Oecena,
13 9JICMCHTA B CIIOKHOM BCILECTBE. content.myschool.edu.ru/lesson/9ee6 pelienue 3a1a4
fd8e-cc81-420c-ab3b-7c5¢c3a618bc3
YucThie BENIECTBA U CMECH. https://academy- Jlexnus, Gecena
14 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
OO6beMHas 101 KOMIOHEHTA https://academy- Jlexmust, Oecena,
15 TrasoBOM CMECH. content.myschool.edu.ru/lesson/9ee6 | peuieHue 3axa4
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
MaccoBast 10JIs BEIIECTBA B https://academy- Jlexuus, Gecena,
16 pacTsope. content.myschool.edu.ru/lesson/9ee6 | peuienue 3ana4
fd8e-cc81-420c-ab3b-7c5¢c3a618bc3
«IIpuroToBIIEHHE PacCTBOPA C https://academy- Jlexuus, Oecena
17 3a/laHHON MacCOBOM Z0IeH content.myschool.edu.ru/lesson/9ee6
paCTBOI)eHHOFO BeUICCTBaA».
fd8e-cc81-420c-ab3b-7c5c3a618bc3
MaccoBast 1015 TIpuMeceii. https://academy- Jlexuus, Oecena,
18 content.myschool.edu.ru/lesson/9ee6 peIIeHue 3a1a4
fd8e-cc81-420c-ab3b-7c5c3a618bc3
Pemenue 3a1a4 ¥ yrpaKHeHHiH 1O https://academy- Jlexuus, Oecena,
19 TeMe «MaTeMaTHIeCKHE paceTHl B content.myschool.edu.ru/lesson/9ee6 penieHue 3axa4
XUMHUN))
fd8e-cc81-420c-ab3b-7c5c3a618bhc3
«MaremMaTn9IecKue pacueThl B https://academy- TecTnr
20 XUMHID content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
PasneneHue cMmeceii. https://academy- Jlexuus, Gecena,
21 content.myschool.edu.ru/lesson/9ee6 JIEMOHCTpAaIUs
fd8e-cc81-420c-ab3b-7c5c3a618bc3
®UILTPOBAHME. https://academy- Jlexuwus, Gecena,
22 content.myschool.edu.ru/lesson/9ee6 | ACMOHCTpanus

fd8e-cc81-420c-ab3b-7c5¢3a618bc3
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Ancopbuus.

https://academy-

Jlekmus, Oecena,

23 content.myschool.edu.ru/lesson/9ee6 | ASMOHCTpanus
fd8e-cc81-420c-ab3b-7c5¢c3a618bc3
JIMCTHILIALIAS. https://academy- Jlexuus, Gecena,
24 content.myschool.edu.ru/lesson/9ee6 | AeMOHCTpaLus
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
«Paznenenue cmeceiiy https://academy- Jlexuus, Oecena
o5 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618hc3
«OuHCTKa TTIOBAPEHHOM COMMY. https://academy- Jlexuus, Gecena
2 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
XUMHYECKHE PEaKIHH. https://academy- Jlexnus, Gecena,
27 content.myschool.edu.ru/lesson/9ee6 | ASMOHCTpanus
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
[Tpu3HAKK XMMHYECKHUX PEaKITHii. https://academy- Jlexnus, Gecena,
28 content.myschool.edu.ru/lesson/9ee6 | AMOHCTpaus
fd8e-cc81-420c-ab3b-7c5¢c3a618bc3
«Koppo3us MeTaoBy https://academy- Jlexuus, Oecena
29 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
OGo0LIeHNe U aKTyalu3alKs 3HaHU https://academy- Jlexmus, Oecena,
10 TeMe «SIBIEHNS, MPOACXOMAIIHE C content.myschool.edu.ru/lesson/9ee6 pelenue 3a1a4
30 BeIICCTBAMMN)
fd8e-cc81-420c-ab3b-7c5c3a618bc3
«IBreHus, TPOUCXOAIIHE C https://academy- TecTr
31 BEICCTBAMID. content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618hc3
Brijaromuecs pycckue ydeHble- https://academy- Jlexuus, Oecena
39 XUMUKH. content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
Moe 1100MMOe XMMHUYIECKOE https://academy- Jlexumst, Oecena
33 BEICCTBO. content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5c3a618bc3
HUccnenoBanus B obnactu https://academy- Jlexmus, Gecena
34 XUMHHCCKHIX PCAKIIAH. content.myschool.edu.ru/lesson/9ee6

fd8e-cc81-420c-ab3b-7c5¢3a618bc3
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