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IosicHuTeNLHAA 3aIIUCKA

Pabouas mporpamma y4eOHOTO Kypca «XuMHs» pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSIMHU  (PeIepaIbHOTO TOCYJAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
obmiero oOpa3oBaHMs, B COOTBETCTBHH C OCHOBHOW 00pa30BaTeIbHOW MpPOTrpamMMoin
ocHOBHOTO 001Iero oopazoBanust MAOY COII Ne 10 r. YaitkoBCKwHiA.

PabGouass mporpamma yuyeOHOro Kypca «XUMHUS» COCTaBlIeHa Ha OCHOBE
MIPOrpaMMbl MPOIEAEBTUYECKOTO Kypca XMMHUHU [JIs y4YalluXcs 7 Kjacca OCHOBHOM
mKosbl aBropckoit mporpammel O. C. TINabpuensna, M. I'. Octpoymona, C. A.
Crmankosa.

OcHOBHBI€ 11€7U Kypca:

~ TOJIFOTOBUTH YYalIUXCS K M3YYEHHUIO HOBOTO y4eOHOTO mpeaMera «XUMHs;
— co3JaTh TO3HABATEIbHYI0 MOTHBAIMI0 K M3YyYECHUIO Y4yeOHOTO IpenmMera
«XUMHA»;

— chopMHpOBaTh y MIKOJHHUKOB Ha MPOINEIEBTUUYECKOM YpPOBHE JIMUHOCTHBIE,
METaNnpeIMETHbIC U MPEAMETHBIE TUIAHUPYEMbIEC PE3YJIbTaThI;

~ pa3BUTh PACUETHBIC M AKCIEPUMEHTAIbHBIE YMEHHUS YYAIIUXCH.

— oTpaboTaTh T€ TMpPEIMETHbIC 3HAHMS, YMEHHS U HaBBIKU (B TIEPBYIO
ouepenb ISl TPOBEIEHUSA 3KCHEPUMEHTAa, a TakkKe Uil PEelIeHUs pPacyETHBIX
3aJlad 0 XHWMHH), Ha KOTOpbIE€ HE XBaTaeT BPEMEHH MPU U3YUYECHUU XUMUU B § U
9 kiaccax;

— TIOKa3aTh SPKHE, 3aHUMATEJIbHbIE, SMOLMOHAIBHO HACBIILEHHBIE 3IU30/bI
CTAHOBJICHMSI W PA3BUTHS XHMHH, KOTOPbIE YUYWUTENIh IOYTH HE MOXET cebe
MO3BOJIUTh B BEUHOM IIEMTHOTE yueOHOTO BPEMEHU;

YyeOHbIl Kypc COCTOUT U3 CEMHU B3aMMOCBSI3aHHBIX MoayJiel: «lIpenmer xumun
U MeToAbpl €€ wu3ydeHus», «CTpoeHHE BEHIECTB M HUX arperaTHble COCTOSHHS,
«CMmecu BeliecTB, HMX cocTaB», «®dusnueckue sBICHUS B XuMum», «CoctaB
BEIIECTB. XHMMHUYECKHE 3Haku U (opmyns», «lIpocteie BemectBay, «CraokHbIE
BEIIECTBAY.

[IponeieBTHUECKUIT KypC XMMHH XOTSI U HOCUT OOIIEKYJbTYPHBIA XapakTep U
HE CTaBHUT 3a7ady MNpodhecCHOHATBHOW TMOJTOTOBKM OOYyYaroluxcs, TEM HE MEHee
MO3BOJISIET UM ONPENETUTHCS C BBIOOpOM Tpoduiis 00yueHuss B CTapiied MIKOJe.

Jlnst  moctwkeHUs: 00pa3oBaTENbHBIX PE3YJIhTATOB HA OCHOBE CHCTEMHO-
JEATEIIbHOCTHOTO TMOJX0/1a, KOTOPBIM SIBISETCA OAHUM U3 OCHOBHBIX MEXAHU3MOB
peamm3anuu  ®I'OC OO0, MOXHO HCMHOJIB30BaTh TEXHOJIOTUIO JIESTEIbHOCTHOTO
metona (TAM) — mnemarormueckuid MHCTPYMEHTApHIl yuUWTENs, CIOCOOCTBYIOLIUI
BKJIIIOUEHUIO  yYalluxcd B  Y4yeOHYIO JEATEIbHOCTh Ha  OCHOBE  METOoHa
pedIekCUBHOM CcaMOOpraHU3alMK JJIsi YCBOCHMSI TIIyOOKMX M IMPOYHBIX 3HAHUH IO
peIMETY.

W3yyenue mnpeniaraemMoro Kypca HpeayCMaTpuBaeT IIMPOKOE HCIOJIb30BAaHUE
aKTUBHBIX (OPM U METOJIOB OOy4YEHHMs, B TOM YHCIE MOJATOTOBKY COOOIIECHUH,
3alUTy  MPOEKTOB,  OOCYXKJAEHHE  pe3yJbTaTOB  JIOMAIIHErO0  XUMHUYECKOTO
DKCIIEPUMEHTA.



OcHOBHBIE 33/1a41 Kypca:

1./laTb  y4amuMmcs TPEJACTaBICHHE O XUMHH, O €€ IE€pPBOHAYaJIbHbBIX
MOHATUSIX HA HKCHEPUMEHTAIbHOM W aTOMHO-MOJICKYJISIPHOM YpOBHE (MOJIEKYJa,
aTOM, 4YHCTO€ BEIIECTBO U CMECh, XMMHYECKUH DSJIEMEHT, MHPOCTHIE U CJOXHBIE
BEIIIECCTBA, 3HAKH XUMHUUYECKUX 3JIEMEHTOB);

2.ChopMupoBath yMeHHUs HaOMOAaTh U OOBICHATh XUMHUYECKHE SBIICHMUS,
MPOUCXOISINNE B IPUPOJE, OBITY, AEMOHCTPUPYEMbBIC YUUTEIIEM;

3.ChopmupoBath yMeHHE Oe30mMacHOM pabOThl C BEIIECTBAMH, BBINOJHSITH
HECJIOKHBIE XUMHYECKUE OIBIThI, COOJII0IaTh MpaBUjla TEXHUKH 0€30MaCHOCTH;

4, BoCIUTHIBaTh 3JIEMEHTHI SKOJIOTUYECKON KYJIbTYPHI;

5. Pa3BuBath JIOrMKY XMMHUYECKOTO MBIIICHHUS.

6. dopMUpoOBaTh Yy YUalIUXCSd YMEHUE TMPUMEHSATH TOJYYEHHbIE 3HAHUA K
PEIICHUIO MPAaKTUYECKUX 3a/1ad.

7.Pemiate 3aJayd Ha BBIYMCICEHHE MACCOBOM JIOJIM DJJE€MEHTa B BEIISCTBE,
MacCOBOM JIOJIM PACTBOPEHHOrO BEIIECTBA, HAa CMeEIIMBaHUE, pa30aBiIcHUE W
KOHIICHTPUPOBAHUE PACTBOPOB.

Hcxons u3 3agaq o0yueHus, cuenyduka Kypca B TOM, 4YTO OH C OJIHOHM CTOPOHBI
JOJDKEH CIocoOCTBOBaTh  (DOPMHUPOBAHMIO XHUMHUYECKOM KYJIbTYphl, C JpYroi
CTOPOHBI — 3aJIOKUTh (PYHIAMEHT Ui TAJbHEHIIErO M3YYCHUS XUMHUS B CUCTEMHOM
Kypce 8-11 kmaccoB, HE 3aBUCHUMO OT BBIOpAHHOM IIKOJION mporpammbl. C ydeTom
BO3PACTHBIX  TICHXOJIOTHYECKMX  OCOOCHHOCTEM  ydaluxcs KypCc  HAachIIICH
JNEUCTBUSAMH, PabOTOM C pa3IMYHBIMH OOBEKTaMH, MpEAMETaMH: OH CTPOUTCS Ha
OCHOBE MPOCTEUIINX IKCIIEPUMEHTOB U HAOIIOICHUN.

JaHHas nOuUCUMIUIMHA, Hapsiay ¢ Ouojiorweil, skosiorued, ¢GU3UKOW U T.II.,
BXOJAUT B 00pa3oBaTelibHYI0 00yiacTh «EcTecTBO3HaHME» B 4YacTu (popMmupyeMoi
y4acTHUKaMU o0pa3oBaTeIbHOTO mpoliecca. Ha m3yueHue mpomneaeBTUUECKOro Kypca
XAMUHA B 7 KJ1acce otBoauTcss 1 wac B Hememto, Bcero 34 uyaca.

Conepxanue y4eOHOr 0 nmpeaMera

7 KJIACC
I'nasa |. IIpeamer xumumn u MeTobI €€ n3yyenus — 4 yaca.

[Ipenver xumMuu. 3HAYEHWE XUMUHA B JKW3HU COBPEMEHHOIO 4YejoBeKa. Tema u
BellecTBa. CBoiicTBa BemecTB. [I[puMeHeHnE BENIECTB HA OCHOBE UX CBOMCTB.
SBnenusa, npoucxopsmue ¢ BemecTBamMu. Dusznueckue SBICHUS W XUMHUYECKUE
peakunu. BemjectBa, ydacTByHOLIME B PEAKLMHU: HWCXOJHBIE BEIIECTBA M IMPOILYKTHI
peakunu. [Ipu3HaKM XUMHYECKMX pPEaKUWW: HM3MEHEHHE LBETA, BBIIAJCHUE WU
pacTBOpPEHHE OCA/IKa, BBIJIECIICHUE Ia3a, BbIACICHUE WU MTOTJIONIEHNE TETUIOTHI U CBETA,
MOSIBJICHHE 3aIlaxa.
HaGniogenne u sKCrepUMEHT B XMMHUHU. M3ydeHuwe miiaMeHu CBE€YM M CHUPTOBKHU.
['unore3a u BeIBOA. OdopmileHHE PE3yIbTATOB SKCIIEPUMEHTA.
IIpakTuyeckass padora Nel. 3HaKOMCTBO C JjabOpaTOpHBIM O0OPYIOBAHUEM.
[IpaBuna TexHUKM 0€30MACHOCTH NP paboTe B KabUHETe (JadopaTOprn) XUMHH.
HMemoncTpanun. Buneodpparmentst u cnaiinpl «Erunmer — poauHa XUMUNY.
Kouteknus CTEKIIHHONM XMMHUYECKOU mocyapl. Koyutekuns u3aenuii u3 aatOMUHHS U



ero cruiaBoB. [lonmydeHue yriaekuciaoro raza m €ro B3aUMOJICHCTBUE C W3BECTKOBOMU
BOJOM. B3saumoxpeucTsue pacTBOpa NHUIIEBOM COABI C YKCYCHOM KHCJIOTOM.
B3anmonenicTBue  pacTBOPOB  MEOHOTO Kylopoca M HAlATBIPHOIO  CIHPTA.
[Tomxuranue mepCcTIHON HUTH.

JlabopaTopHbie onbIThI. I3ydyeHne CTpOEHHUS IIJIaMEHU CBEYH U CIUPTOBKH.

I'nasa Il. CTpoeHHe BE€IIECCTB U UX arperaTHbIC COCTOSTHUS— 2 yaca.

Crpoenne BemiecTB. bpoyHoBckoe nBwkenue. duddys3us. Atombl. Monexybl.
OCHOBHBIE  TOJIOKEHUS ATOMHO-MOJIEKYJIApHOro yueHus. HMonbel. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI.

Arperatnbie coctosinusi BemecTB. ['a3bl. XKuakoctu. TeEpnpie BemecTBa. B3anmubie
Nepexobl MEXKJy arperaTHbIMU COCTOSIHUSIMHM BEIIECTBA: BO3TOHKA (CyOiumalus) u
necyOmuMalivs, KOHJEHCAIMs U UCTIapeHUe, KPUCTAITU3AIINS U TIJIaBJICHUE.
HMemoncrpanun. J(udpdy3us nepmanranara kaius B Bojae. Cobupanue npudopa ajs
MOJIYYEeHHS Ta3a U MPOBEpPKa €ro Ha repMEeTUYHOCTh. BO3roHka cyxoro Jjibja, Hoja Win
Ha(TaIuHA.

JlaGopaTopHubie omnbiTbl. HabmiongeHue 3a OpOYHOBCKUM JIBUKEHUEM (JABUYKECHUE
yacTul Tyliu B BoAe). JAuddy3us komnoHeHToB ne30q0panta B Bozayxe. Auddysus
caxapa B BoJie. ArperatHble COCTOSIHHSI BOJIBI.

I'nasa Il1. Cmecu BemniecTB, HX COCTAB
Yucrele BeliecTBa U cMecu. UucThie BelecTBa U CMeCU. [ OMOT€HHBIE U TETEPOTEHHBIE
cMmecu. ['a3000pa3zHble, )KUAKUE U TBEPABIC CMECH.
["azoBbie cMecu. Bo3ayx — mpuponanas razoBas cMmech. CoctaB Bo3zayxa. OO0bEMHas
JIOJIsl KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIICHHE O00BbEMa JaHHOIO rasa K oOIemy
00BéMy cMmecu. Pacuérel ¢ ucnonb3oBaHUEM TOHATHS «O00BEMHAS OIS KOMIIOHEHTA
CMECH».
MaccoBast 110151 pacTBOpEHHOro BemiecTBa. I[lOHSATHE O KOHUEHTpAlUU PacTBOpA.
MaccoBasi 10151 pacTBOPEHHOIO BEIIECTBA KaK OTHOIIEHUE MACChl PacTBOPEHHOTO
BEILIECTBA K Macce pacTBopa. PacyéTel ¢ MCMOIB30BaHUEM MOHSATHUS «MaccoBasi JOJs
PacTBOPEHHOIO BEUIECTBAY.
IIpakTnueckas padora Ne 2. [Ipurorosienue pacTBopa ¢ ONpPENEIEHHOW MacCOBOU
JIOJIEW paCTBOPEHHOTO BEILIECTBA.
MaccoBasi pons mnpumecu. Ilonstue o TexHuueckoM oOpasiie, 00 OCHOBHOM
KOMIIOHEHTE M O NpuMecu. MaccoBas 1o npumMecu. Pacy€rbl ¢ MCHOJIBb30BAHUEM
TIOHSATUS «MACCOBAs JIOJISI IPUMECH.
JMemoncTpanuu. Paznmuunbie o0pasibsl Mpamopa. Kosuiekuys MuHEpaloB M TOPHBIX
nopos. BuneopparmeHT 1mo oOHapyxkeHUIO OOBEMHOM JOJIM KHUCJIOpOAa B BO3IyXE.
BuneodparmenTsl u cmaiinel  MpamopHbIX aptedaktoB. Kostekius OBITOBBIX,
KOHJIUTEPCKUX W MEIUIMHCKUX cMeced. OOpasmbl MEIUIIMHCKUX U THIIEBBIX
pPacTBOPOB C YKa3aHWEM MacCOBOW N0 KOMIIOHEHTa. BuaeodparMeHThl W criaimbl
W3JIeTTUI U3 BEIIEeCTB 0COO0M YHCTOTHI.

I'nasa |V. ®usnyeckne ABJIeHUs] B XUMHUHI
HexkoTopsie ciocoOsl pa3aeneHus cMmeceid. Paznenenre cMeceil Ha OCHOBE pa3inyuil B
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¢uznyeckux  CBOMCTBaAX WX KOMIOHEHTOB. OtTcramBaHue ¢ JCKaHTAIMs.
Llentpudyruponanue.

dunpTpoBaHue B Jaboparopud, B OBITYy M Ha mnpou3BojacTBe. DumbTpoBanue u
bunpTpar. YcTaHoBka s (QUIBTPOBAHWS M TpaBuWia pabOThl ¢ HEH. BeITOBBIC
GbunbTpeI U1 BOABL. AncopOrusi. Y CTpoiCTBO MPOTHUBOTa3a.

Juctunnsauus, uiav neperonka. JuctuimmpoBanHas Boja u €€ noiaydenue. [leperonka
HedTu. HedrenpoaykTsi.

IIpakTnueckast padora Ne 3. BripamuBanue KpHUCTAUIOB COJH  (JIOMAIIHUMA
AKCIIEPUMEHT).

IIpakTuyeckas padora Ne 4. OuncTka NOBapeHHOMU COJIH.

JemoncTpanuu. Pa3zneneHue cMecu MOPOMIKOB kene3a U cepbl. OTcTamBaHue u
JICKaHTaIMsl U3BECTKOBOTO MOJIOKA, WJM B3BECHM Mela B Boje. Pa3nmeneHue BOAHOMN
CMECH  paCTUTEJIBHOTO  Macia C  TOMOIIbIO  JCJIUTEIbHONM  BOPOHKH.
[entpudyrupoanue (Ha ueHTpUdyre WUIX C TOMOIIBIO BHUIACOPPArMEHTA).
Komneknus cnaiiioB ObITOBBIX U MPOMBIIUICHHBIX TPUOOPOB, B KOTOPHIX PUMEHSIETCS
neHTpudyrupoBanue. YcraHoBka st (uibTpoBaHuss u e€ pabora. Komekius
OBITOBBIX (DUIBTPOB. AJCOPOIIMS KYKYPY3HBIMHU MAJIOYKAMU TApPOB Maxy4duX BEIHICCTB.
Komtekiust moBsi30K U pecnupaTopoB. YCTaHOBKA JUIS MEPETOHKH >KHAKOCTEH U e€
pabora (rmoydeHue JUCTUILIMPOBaHHOM BO/bl). Buneopparment «PekTudukamonnas
KOJIOHHA He(TernepepabaThIBalONMIEro 3aBoJa W cxema e€ ycrpoicTBay. Komneknus
«HedTh 11 HEPTETTPOTYKTHD».

JlabopaTtophbie onbIThl. DoTAIMS CEPhI U3 CMECU C PEYHBIM TIECKOM.

I'maBa V. CocrtaB BeniecTB. XuMHueckHne 3HAKM U (POPMYJIbI—5 4aCOB.
Xumuueckue nemenmepl. Beuectsa MOJIEKYIJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSI.
XUMHUUYECKHM DIEMEHT KAaK OMNPENEIIEHHBIA BUJ aTOMOB. XHUMHYECKUE BJIEMEHTHI B
npupoAe. DJIEMEHTHBI COCTaB IUIAHEThl 3eMisl U €€ TeoJIOTMYECKUX OOO0JIOYEK.
Ilpocmute u cnoschvle éeuwgecmea. AoOTpoNus U alIOTPOITHBIE MOAUDUKAIIAH.
XUMUYECKHE 3HAKW U XUMHYeckue (popmysabl. XUMHUYECKHE CHUMBOJIBI, UX
MPOU3HOIIEHUE W Ha3BaHMUS. ODTHUMOJIOTMYECKHE Hayajda Ha3BaHMM XUMHUYECKHUX
anemeHToB. Tabmuia xumudeckux aviemeHToB J[. M. MenpaeneeBa u e€ cTpykrypa:
nepuoasl (Ooyiblliie W Majbie) W TPynnbl (TJIaBHBIE W TMOOOYHBIC TMOJTPYIIIIHI).
OtnenpHble TPyNIbl XUMHYECKHUX DJIEMEHTOB: WIEJOYHBIE METAJUIbl, TaJIOT€HBI,
omaropoanbie Ta3bl. Xumudeckue Gopmyiasl u Gopmynbhbie equHuUIbl. Koaddurmen-
ThI ¥ UHJIEKCBI. H(DOpMaIus, KOTOPYIO HECYT XUMUYECKUE CUMBOJIBI ¥ (JOPMYJIHI.
OTHOCUTENbHBIE aTOMHasi U MOJEKyJsipHas Maccbl. OTHOCUTENbHAs aTOMHas Macca
KaK BEJIMYMHA, MOKa3bIBAIOIIAs, BO CKOJBKO pa3 Macca aToma JaHHOrO 3JIEMEHTa
OoJsibllie Maccel atoma Bojopoja. OTHOcCHUTENbHAash MOJEKYJsApHas Macca W e€
HaxoXkJeHue. MaccoBasi J0Jis dJEeMEHTa B CJIOKHOM BellecTBe. JlomonHuTenpHas
uH(popMaIus, KOTOPYIO HECYT XUMUUYECKHE (POPMYIIBI.

HMemoncTpanuu. BuneodparmenTsl U cnaiiibl « QJIEMEHTHBIA COCTAB I€OJIOTMYECKHUX
oOonoyek 3emiam». AJuloTponus Kuciaopoaa. Mogenu (IIapoCTEepKHEBbIE U
Crroapra—>bpurneda) MoJeKysl pa3IMyHbIX MPOCTHIX M CIOXKHBIX BellecTB. Tabnuia
xumuueckux 3nemeHToB 1. M. MenaeneeBa (KOpoTKonepuoaHbIid BapuaHT). [lopTpersl
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1. 51. Bepuennyca u JI. . Menzeneesa.

I'naBa VI. IIpocTslie BenmecTBa— 4 yaca.
Memannpl. MeTamibl: XUMMUYECKUE 3JIEMEHTHI M MPOCThIE BEHIECTBA. MeTaibl U
CIUIaBbl B MCTOPUU YEJIOBEUECTBA: MEIHbINA, OPOH30BBIN U KEJIE3HBIM Beka. 3HAUCHHE
METaJUIoB U criaBoB. O01ue pusnyeckrue CBOMCTBA METAJLIOB.
Ilpeocmasumenu memannos. ’Kenezo. TeXHUYECKH YUCTOE U XUMUYECKH YHUCTOE
xene30. XKene3o — OCHOBa COBPEMEHHOW MPOMBIIUIEHHOCTH U CEIIbCKOTO XO035MCTBA.
CruiaBbl Kelie3a: 4yryHbl M ctanu. llepenenbHblil 1 TUTEHHBIN YyTyHBI, UX 3HAYEHUE.
Yraepoaucras U JIETUPOBAHHAs CTalM, MX 3HauyeHWe. [lonsaTne 0 4€pHOM M LBETHOU
METaJUTypPTHUH.
Anmomunuu. VIcToOprust HPOMBIIUIEHHOTO MPOM3BOACTBA amoMuHus. [Ipumenenune
aJIFOMHHUSI Ha OCHOBE CBOMCTB.
3on0mo. Ponb 30710Ta B MCTOPUM YEJNOBEYECTBA. 30J0TO — METAUI IOBEIMPOB M
ATaJIOH MUPOBBIX JeHer. [[puMeHeHne 3010Ta Ha OCHOBE CBOCTB.
Onoso, ero CBOWCTBAa W TNMPUMEHEHHE. AJUIOTPOIUS O0JIOBA: Cepoe U Oeoe OJIOBO.
«OnoBsIHHAS YyMay.
Hememannwt. Ilonoxenue saeMeHTOB-HeMeTauioB B TaOmmme JI. M. Menpaeneena.
biiaropoaubie raszsl. AmoTponus Kuciaopoaa. CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB
METAJIJIOB U HEMETAILJIOB.
Ilpeocmasumenu nememannos. dochop u ero amwioTpomHbIe MOAUGBUKAIUU.
CpaBHeHue cBOMCTB Oenoro u kpacHoro gocdopon. O6nactu ux npumeHeHus. Cepa u
oOnmacTu e€ mNpUMEHEHHUs. YTJIEpOJa, €ro ajuioTpoIHble Moaudukanuu (anma3 o
rpaduT), uX CBOMCTBA U MPUMEHEHHE. A30T, €ro CBOKWCTBA U MPUMEHEHUE.

HMemoncTpanuu. Komnekius MeTamioB W CIUlaBoB. BujgeodparMeHTbl W Claiibl
«Metamibl 1 CIUIaBbl B UCTOpUM 4enoBedecTBa». Komnekuus «UyryHbl M crammy.
Buneopparmentsl U cnaiipl «XyI0KECTBEHHBIE HW3JENIUsS M3 YYTyHa W CTaJIn».
Konnekuuss u3nenuii U3 aliOMUHUS U €ro CruiaBoB. BuueodparMeHTbl U Claijbl
«30J10TO — MaTepraj IOBEIMPOB U MUPOBBIE IEHbIM». KoJutekuus u3aennuii u3 ojaosa.
Buneodparment «llasaue». Komnekuuss HeMeTaquioB — TPOCTHIX  BEIIECTB.
Buneodparment wnu cnaitn «Kucrnopon — BemectBo ropeHust u abixanus». [lomy-
yeHue Oemoro ¢dochopa u HM3ydyeHHE €ro CBOWCTB. BuaeodparMeHTh u Claiibl
«AmnoTponust yriepoja». Mojenu KpUCTAJUIMYECKUX PEmIETOK aiMasza U rpadura.
Komnekius «AKTUBUPOBAHHBIN yTOb U 00JIaCTH €ro MpUMEHEHUs». [ opeHue cepol u
dbocdopa.
JlabopaTtopHbie omnbITbl. O3HAKOMIIEHHE C KOJUIEKIIMEN METAIJIOB M  CILIABOB.
O3HaKOMJIEHHE C KOJUIEKIMEW HEMETAJIIOB.

I'nmaBa VII. Cioxubie BemecTrsa— 11 yacos.
Banenmnocms. BaneHTHOCTh KaKk CBOWCTBO aTOMOB OJHOTI'O XMMHMYECKOT'O 3JIEMEHTA
COCIUHATHCS CO CTPOrO ONPENEIEHHBIM YKMCIOM AaTOMOB JAPYIOro XHUMHYECKOIO
AJIEMEHTa. DJIEMEHTHI C MOCTOSTHHOW U TIEPEeMEHHOM BaJICHTHOCTHIO. BBIBO (popMyIibl
COEIMHEHUS 110 BAJICHTHOCTH. Ha3zBaHue coenuHeHns 1o BAJICHTHOCTH.
Oxkcuowt. Oxcuapl U crnoco0 oOpa3oBaHusa X HazBaHUU. OKCUABI MOJEKYJISIPHOTO U
HEMOJIEKYJIAPHOTO cTpoeHus. Ponb okcuioB B mpupoae. [lapHukoBeril 3 QexT.



[IpencraButenu okcusoB. Boxa, yrinekucnslii ra3, okcua KpeMHusi("), uX CBOWCTBA U
IPUMEHEHHE.

Kucnomwi. Kucnotel, ux cocraB u kiaccupukauua. KucioTel opraHnyeckue u
Heopranndeckue. Wuaukaropsl. Tabmuma pactBopumoctH. ConstHas W cepHast
KHCJIOTBI, UX CBOMCTBA U IPUMEHEHHE.

Ocnoséanua. OCHOBaHMS, MX COCTaB M HasBaHus. ['mapokcorpymnma. OcHoBaHUS
pacTBopuMble (1IETOYM) U HeEpacTBOpUMble. V3MEeHEHHE OKpacKM WHIUKAaTOPOB B
HICJIOYHOW cpene. ['mapokcnapl HaTpus, Kanusd MW Kajlblus, HUX CBOWCTBA U
IIPUMEHEHHE.

Conu. Conu, ux coctaB U Ha3BaHus. PacTBOpuMOCTh cosiei B Boje. XJIOpHUL HATPUS U
KapOOHAT KaJblIMs, UX CBOMCTBA U IPUMEHEHHE.

Knaccugpurkayua mneopzanuueckux eewyecme. BeniectBa, uX KiaccupuUKauus Hu
MHorooOpasue. IIpocTeie BemiecTBa: MeTauibl U HeMeTaUibl. CIOKHBIE BELIECTBA!
OKCH/JIbl, OCHOBAHUs1, KUCJIOTHI, COJIH.

JMemoncrpanun. Komeknus okcnoB. ['amenne m3BecTn. Bo3roHka «CyXxoro japaa.
Komnexkuus ocHoBanuii. Komuteknus kucimor. M3MeHeHME OKpAacKW WHIAMKATOPOB B
HICJIOYHOW M KHUCIOTHOW cpenax. IlpaBuno pas30aBiieHHs] CEpPHOM  KUCIOTHI.
OOyrnMBaHuE OPraHMYECKUX BEUIECTB M MaTEpPHAIOB CEPHOM KUCIOTOM. Tabnuia
pacTBOPUMOCTH OCHOBAaHUM, KUCJIOT U coJiek B Boae. Kosuiekuust comnen.

JlaGopaTopHbie onbIThl. [IponyckaHue BBIABIXAaEMOTO BO3/yXa Y€pe3 M3BECTKOBYIO
Boay. MccrnenoBanue pacTBOpPOB KHUCIIOT MHIMKaTOpamu. McciaegoBaHue pacTBOPOB
LIEJI0YEN NHINKATOPAMM.

Iliianupyembie pe3yabTaThl

JIuunocmmuosie pezyibmampl: 3HAHUE U NOHUMAHHME. OCHOBHBIX HCTOPHYECKUX
COOBITHI, CBA3aHHBIX C pPAa3BUTUEM XHUMHH;, AOCTHKEHUUW B OOJACTH XUMHUU H
KYJbTYPHBIX Tpagulil cBOoell cTpaHbl (B TOM YHCIIE HAYYHBIX); OOLIEMHPOBBIX
JOCTHKEHUM B 00JIACTM XMMHUH; OCHOBHBIX NPHUHLMUIIOB M MPaBWJI OTHOUIEHHS K
IPUPOJIE; OCHOB 3JI0POBOro o0Opa3a »KU3HU U 370POBbE COEPEraroIinX TEXHOJIOTHH;
IIPaBWJI TOBEACHUS B YPE3BBIYAWHBIX CHUTYalMsX, CBA3aHHBIX C BO3JACHCTBUEM
pa3IMyYHBIX BEIIECTB; OCHOBHBIX NPaB M O0S3aHHOCTEW TpakJaHWHA (B TOM YHCIIE
00y4aroIerocs), CBA3aHHBIX C JIMYHOCTHBIM, NPO(ECCHOHATBHBIM M KU3HEHHBIM
CaMOOIIpEeICHUEM; COLIMAJIbHON 3HAUUMOCTH U CO-JepKaHus podeccuil, CBA3aHHBIX
C XMMHEW; YyBCTBO TOPAOCTH 32 POCCHMCKYIO XHUMHUYECKYIO HAYKy M JOCTHUKEHUS
YUEHBIX; YBOXXCHUE U MPUHATUE JOCTUKEHUN XUMUU; TI0O00Bb U O€pEeKHOE OTHOILICHUE
K OPUPOJE; YBAKECHUE U YYET MHEHUN OKDPYXAIOIMMUX K JIMYHBIM JTOCTUKEHHUSM B
U3YYEHUU XUMUHU; TMPU3HAHUE LIEHHOCTH COOCTBEHHOTO 3J0pPOBbS M  3JI0POBbS
OKpYXaIOIMX  JIIoAeH; HEOOXOIMMOCTH  CaMOBBIPAKEHHMS,  CaMOpealn3aluu,
COLIMAJIbHOTO TIPU3HAHUS;, OCO3HAHHME CTEIEHUM TOTOBHOCTU K CaMOCTOSTEIbHBIM
IIOCTYIIKAM W JCUCTBUSM, OTBETCTBEHHOCTH 34 UX pe3yJbTaTbl; IPOSIBICHUE
HKOJIOTUYECKOTO CO3HAHMS, J0OpOKEIaTeNbHOCTH, JTOBEpUS U BHUMATEIBHOCTU K
JIOASIM, TOTOBHOCTH K COTPYAHMYECTBY; WHULMATUBBI U JIOOO3HATEIBHOCTH B
U3YYEeHUU BEUIECTB U MPOIECCOB; YOEKIEHHOCTH B HEOOXOAMMOCTH pPa3yMHOTO
WCIIOJIb30BaHUsl JTOCTHKEHUM HAyKM W TEXHOJIOTMH; YMEHUE YCTAaHABJIMBATh CBS3H
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MEXIY LIEJbI0 U3YYEHHS] XUMHHU U TEM, JJI YEro 3TO HY>KHO; CTPOUTH JKMU3HEHHBIE U
npodecCHoHaNbHBIC MJIaHBl C YY€TOM YCIEUTHOCTH M3YYeHHs] XUMUU U COOCTBEHHBIX
IPUOPUTETOB.

Yuenux noayuum 603mM04CHOCHb HAYUUMBCA:

* BBIPAXEHHOM YCTONYMBOW Yy4EOHO-IIO3HABATEIILHOW MOTHUBAallMM W HHTEpeca K
YUEHUIO;

* TOTOBHOCTHU K CaMOOOPa30BaHUIO U CAMOBOCITUTAHUIO;

* KOMIIETEHTHOCTH B pE€aju3alid OCHOB IPaXKIaHCKOW MJIEHTUYHOCTH B MOCTYNKAX U
NEATEIbHOCTH;

* MOpAJBHOTO CO3HAHMSI HA KOHBEHIIMOHAJILHOM YpPOBHE, CIOCOOHOCTU K PEHICHHUIO
MOpaJIbHBIX IUJIEMM Ha OCHOBE y4€Ta MO3ULNN YYACTHUKOB JUJIEMMBbI, OPUEHTALIMN HA
UX MOTHBBI U YyBCTBa; YCTOMYMBOE CIIECJOBAHUE B MOBEICHUH MOPAIBHBIM HOPMaM U
TUYECKUM TpeOOBaHUSM;

* SMIIATUM KaK OCO3HAHHOTO TOHMMAaHHWS M COINEPEKUBAHUSA YYBCTBAM JAPYIHX,
BBIPQKAIONICHCS B MOCTYIKax, HaMpaBiICHHbIX Ha TMOMOUIb U OOEcCredYeHue
OJIaroTnoITy4us.

MeranpeAMETHBIMA ~ pe3yibTaTaMU  U3Y4YeHHS Kypca «XHMHSA»  SIBISETCS
dbopmHpoBaHre YHUBEPCAIBHBIX YueOHbIX aeicTBuil (YVY /).

Memanpeomemmnvie pe3yibmamsl: WCIOIb30BAHUE PA3JIMYHBIX HCTOYHHKOB
XUMHUYECKON HMH(}OpMaLNK; NMOJydyeHUuEe TaKoW MH(pOpMAIUM, €€ aHaJu3, MOAr0TOBKa
Ha OCHOBE JTOT0 aHajlu3a HWH()OPMALMOHHOTO TMPOJAYKTa M €ro Ipe3eHTalus;
OPUMEHEHHE OCHOBHBIX METOAOB IO3HaHUs (HAOMIOJAEHUS, DKCIEpHUMEHTa,
MOJEIIMPOBAaHUS, M3MEPEHUs U T. [1.) JUIsl H3YYEHUS XHUMHYECKUX OOBEKTOB;
WCIIOJIb30BAaHUE OCHOBHBIX JIOTMYECKUX Olepanuil (aHaius3a, CHUHTE3a, CPaBHEHUS,
000011IeHH s, T0KA3aTENbCTBA, CUCTEMATU3AINH, KJIACCU(DUKAUU U JIP.) IPU U3YYECHHUH
XUMUYECKUX OOBEKTOB; (OPMYIMPOBAHHE BHIBOJAOB U  YMO3AKIOYEHUH U3
HAOMIOACHU UM U3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEHW; MPOrHO3UPOBAHUE
CBOMCTB BEILECTB Ha OCHOBE 3HAHMS MX COCTaBa U CTPOCHHUS, a TAKXKE YCTAaHOBJIEHUS
aHayoruu; (OpMyJIMpOBaHME HUJEH, TMIIOTE3 W IyTell NPOBEPKH WX HMCTUHHOCTU;
ompeesieHre 1efield M 3a7a4 y9eOHOM M HMCCIIeIOBATeIbCKON JICATEILHOCTH U ITyTel
UX JOCTH)KEHHMSI; PACKPBITHE IPUYMHHO-CIEICTBEHHBIX CBA3EH MEXIY COCTaBOM,
CTPOEHUEM, CBOMCTBAMHM, NMPUMEHEHHUEM, HAXOKIECHUEM B IMPUPOJE U IOJYYECHHEM
BXHEHIINX XUMHUYECKHX BEIIECTB; apeyMeHmayusi COOCTBEHHOM TIO3ULMU H €€
KOPPEKTUPOBKA B XOJI€ AUCKYCCUU IO MaTepuagaM XUMHYECKOTO COAEPIKAHMUS.

IIpeamMeTHbIe pe3yIbTATHI

B noznaeamenwvnoii cghepe

3nanue (nonumanue): XUMHUYECKOW CHMBOJIMKH: 3HAKOB XHMHYECKHX JJIEMEHTOB,
dbopMysl XMMHUYECKMX BEIIECTB, BAXKHEUIIMX XUMHUYECKUX TOHSITUH: BEIIECTBO,
XMMHWYECKUN DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE aTOMHAas W MOJEKYJApHas
MaccChl, BaJIECHTHOCTb, PACTBOPHI, (POPMYJIMPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMUMU:
ATOMHO-MOJIEKYJIIPHOT'O YYEHUST; IOCTOSTHCTBA COCTABA BELIECTB;

Ymenue mnazvieamv: XUMUYECKHE DIIEMEHTBI; COCIMHEHUS W3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEUIECTB;



Ymenue xapaxkmepuszosamsv: B3aUMOCBSI3b MEXAY COCTaBOM, CTPOCHUEM W
CBOMCTBaMU HE- OPTaHUYECKUX BEILIECTB;

Onpedenenue: cocTaBa BEMIECTB MO WX (OpMyIaM; BAJICEHTHOCTH DJIEMEHTOB B
COCIMHEHUH; TUIIOB KPUCTAJUIMYECKUX PEUIETOK TBEPJbIX BEIIECTB; MPUHAJICHKHOCTH
BEILIECTB K OIMPECICHHOMY KJIaCCy COCIMHEHU;

Cocmasnenue: GopMya HEOPraHUUECKUX COCTMHEHUN N3YyUYEHHBIX KJIACCOB,;
bezonacnoe obpawenue ¢ XUMUYECKOU MOCYA0M U JTaOOpaTOPHBIM 000PYI0OBAHUEM.
Ilposeodenue xumuueckoeo sxcnepumenma. TMOATBEPKAAIONIETO XUMHUYECKUH COCTaB
HEOPraHUYECKUX COCIMHEHU;

Boviuucnenue: MaccoBOM O XMMHUYECKOTO AJIeMEHTa Mo (opMyse coeauHEHUS,
MAacCOBOM JOJIM BEIIECTBA B PACTBOPE; MACCHI OCHOBHOI'O BEIIECTBA MO W3BECTHOM
MacCOBOM J10J1€ IpUMecel; 00beMHOM JTOJIM KOMIIOHEHTA ra30BOM CMECH.
Hcnonvzosanue npuobpemeHHbIX 3HAHUL U YMEHUU 8 NPAKMUYECKOU 0esimelbHOCHU U
NOBCEOHe8HOU HCU3HU: IJI1 OE30MaCHOT0 O0palleHusl ¢ BEIIECTBAMU U MaTepUaliaMH B
MOBCEIHEBHON JKM3HM M TPAMOTHOTO OKa3aHWs TIEPBOM TMOMOINM MPU OXKOTax
KHUCJIOTaMH U IIEJI0YaMHU; sl OOBSICHEHUSI OT/ICIbHBIX (DAKTOB M MPUPOIHBIX SIBJICHUIA;
JUIS KpUTHYECKOM OIIeHKH MH(GOPMAIIUU O BEIIeCTBaX, UCTIOJIb3yEMbIX B OBITY.

B yennocmmno-opuenmayuonnoii cghepe

Ananuz u oyeHka TOCIENCTBUNA JJIA  OKpYXalolled cpelbl OBITOBOM H
MPOU3BOJICTBEHHON  JICSITEILHOCTH  YEJIOBEKAa, CBS3aHHOM C TOJYyYEHUEM U
nepepaboTKOM BEUIECTB.

B mpyooeoii chepe

Ilposeodenue onepayuti ¢ UICTIOJIL30BAHUEM HArpeBaHUsl, OTCTauBaHUs, PUIBTPOBAHUS,
BBITIAPUBAHUS; TIOJy4YEHHUs, COOMpaHUs, PACMO3HABAHMS BEIIECTB; W3TOTOBJICHUS
MOJICJIEW MOJIEKYII.

B cghepe obe3onacnocmu  scusznedeamenvHocmu. cobniooerue TPaBUI TEXHUKH
0e30MacHOCTH TMPU TMPOBEJACHUU XUMHUYECKOTO OKCIEPUMEHTA; OKA3aHUe TEePBO
MIOMOIIM TIPH OKOTax, Mope3ax U XUMUUECKUX TpaBMax.

Yuenux nonyuum 603mMox4#cHOCMb HAYUUMBCSL:

* FPaMOTHO O0paIaThcs ¢ BEMIECTBAMU B TOBCEHEBHOM JKU3HM,

* OCO3HAaBaTh HEOOXOIUMOCTH COOJIIOICHUS TPABWIJI IKOJOTHYECKH O€30MacHOTO
MOBEJICHUS B OKPY Kalolllel MPUPOAHON Cpelie;

* MIOHUMAaTh CMBICI U HEOOXOIUMOCTh COOJIOCHUS TPEANUCAHUM, MpeaaracMbiX B
WHCTPYKIMSAX TI0 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP.;

* HCIOJB30BaTh NPUOOPETEHHBIC KIIOUYEBBIE KOMIIETEHTHOCTH TIPU BBITIOJHECHUHU
HCCIIEIOBATENIbCKUX TMPOEKTOB 10 M3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJY4YCHUS U
pacro3HaBaHUs BEIIECTBR;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, WCIIOJB3YysS CpPEJCTBA YCTHOU H
MMCbMEHHONW KOMMYHUKAIIMH TIPU paboTe ¢ TeKCTaMH y4eOHHWKA W JOTIOJHUTEIHHOU
JUTEPATYPON, CIIPABOYHBIMU TAOIUIAMU, MPOSBISATH TOTOBHOCTh K YBOKCHHIO MHOM
TOYKH 3PEHUS TIPU OOCYKIECHUN PE3YJIHTATOB BBIMTOJTHEHHOW PAOOTHI;

* 0OOBEKTHUBHO OIIEHWBATh WH(OPMAIMIO O BEMIECTBAX M XUMHUYECKHUX TMPOIECcCcax,
KPUTUYECKA OTHOCUTHCA K TICEBJAOHAy4YHOW WHGPOPMAINHA, HEIO0OPOCOBECTHOM
peKIIamMe, Kacarolehcs UCIOb30BaHUS PAa3IMYHbIX BEIIECTB;



OCO3HABATh 3HAYCHUE TEOPETUUYECKUX 3HAHUW JUISI NPAKTHYECKOW JEATEIbHOCTH
YEJIOBEKa,;

* OIMCHIBATh HW3YYCHHBIC OOBCKTHI KaK CHCTEMBI, NMPHUMEHSS JIOTUKY CHUCTEMHOTO
aHaINn3a;

* pa3BuBaTh MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJICHUS 3HAHUN
00 MCTOpUU CTAaHOBJICHUS XMMHUYECKOM HayKku, €€ OCHOBHBIX MOHATHUM, a Takke O
COBPEMEHHBIX JOCTHKCHUSAX HAYKU U TEXHUKHU.

* [IPOTHO3UPOBATH XMMUUYECKHUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

* OpPraHU30BbIBATH, MPOBOJAUTH YUYEHUYECKUE NPOEKTHI IO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, UMEIOLIMX BAXKHOE MTPAKTUYECKOE 3HAUCHHUE.

Pezynamuenvie ynugepcanvHnole yueoHbvle Oeicmeus

Yuenux nayuumcs:

* IEJIETIONIaraHuIo, BKJIIOYas IIOCTAHOBKY HOBBIX LieNiel, mpeoOpa3oBaHue
IIPaKTUYECKOM 3a]1a4M B [IO3HABATEIIbHYIO;

* CaMOCTOSITEJIbHO AaHAJIM3UPOBATh YCIOBUS JOCTH)KCHMS LEIM Ha OCHOBE YYETa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM yU4€OHOM MaTepHUale;

* IUNIJAHUPOBATh ITYTH JTOCTHKEHUS LIEIIEH;

* YCTaHABJIUBATH LEJIEBBIE IPUOPUTETHI;

* YMETh CAMOCTOSITENIBLHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABJIATH UM;

* IPUHUMATh PELICHUS B TPOOJIEMHON CUTYyaIlMH HA OCHOBE MIEPErOBOPOB;

* OCYIIECTBIATh KOHCTATUPYIOUIMN U MPEIBOCXUINAIONIUN KOHTPOJIb 10 PE3YNbTaTy U
10 CIOCO0Y ACHCTBUS; aKTyalbHbII KOHTPOJIb HA YPOBHE MPOU3BOJIbHOIO BHUMAHMS;

* AJEKBAaTHO CaMOCTOSITEIbHO OLICHMBATh NPAaBUJIBHOCTH BBINIOJIHEHUSA ICHUCTBUS H
BHOCUTH HEOOXOAMMbBIE KOPPEKTHBBI B UCIOJIHEHUE KaK B KOHUE JEHCTBUA, TaK U 1O
XOJZly €ro peajusanuu;

* OCHOBaM NPOTHO3MPOBAHMS Kak MNPEABUACHUS OyAylHUX COOBITHM M pa3BUTHS
mpolecca.

Yuenux nonyuum 603modicHOCMb HAYUUMbCA!
* CaMOCTOSITEIbHO CTaBUTh HOBBIE YUEOHBIE LIEIH U 331a4H;
* IOCTPOCHMIO KU3HEHHBIX IJIAHOB BO BPEMEHHOM MEPCIIEKTUBE;
* MIPHU TUTAHUPOBAHHUH JOCTHIKCHHS IEJIel CaMOCTOATEIBHO M aJIeKBAaTHO YYUTHIBATH
YCIIOBUS M CPEACTBA UX IOCTHKEHUS;
* BBIICTATH aJbTEPHATUBHBIC CIIOCOOBI JOCTIKCHHUS 1M W BbIOMpaTh Hambojee
3¢ dexTUBHBIN c1ocoo;
* OCHOBaM CaMOpPETYJSIIIMA B y4eOHOW W TO3HABAaTEIbHOW AESITETHHOCTH B (opme
OCO3HAHHOTO YIPABJICHUS CBOMM IMOBEIECHUEM M JIEATEIbHOCTHIO, HANpPaBIEHHOW Ha
JOCTUKEHHE TTOCTABJICHHBIX LEJIEH;
* OCYILIECTBJIATH MO3HABATENIbHYIO PE(IIEKCHIO B OTHOLICHUH JEUCTBUN MO PEIICHUIO
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;
* a/IeKBaTHO OIICHHBATb OOBEKTUBHYIO TPYAHOCTh Kak Mepy (DaKTHUECKOrO WM
IPENoIaraeMoro pacxo/ia pecypcoB Ha pelleHue 3a/1auu;
* aJIeKBAaTHO OIICHMBATh CBOM BO3MOXHOCTH JIOCTIDKEHUS LIENU OMNpeneiaEHHON
CIIO’)KHOCTH B pa3IMYHBIX c(hepax caMOCTOSTENILHON AESTENbHOCTH;
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* OCHOBaM CaMOPETYJISIIIUU SMOLIMOHATIBHBIX COCTOSIHHIA;
* IpwiIarath BOJIEBbIC YCHJIMS U MPEOAOJIEBATh TPYAHOCTH W MPEMATCTBUSA HA MYTH
JTOCTVKECHUS IEJIEH.

KommyHnuxkamuenwvie ynugepcanvHule yueoHvle 0elicmeust

Yuenux nayuumcs:

* VUUTHIBATh Pa3HbI€ MHEHHUS U CTPEMUTHCA K KOOPJWHAIMHU PA3IUYHBIX MO3ULIMMA B
COTPYJHUYECTBE;

* (QopmynupoBaTh COOCTBEHHO€ MHEHHME U TMO3UIMIO, ApPTyMEHTHpPOBAaTh U
KOOPJIMHUPOBATh €€ C MO3UIMSIMHU MapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE
OOIIIEro pelIeHnsI B COBMECTHOU JESATEIbHOCTH;

* YCTaHABJIMBATh M CPABHUBATH PA3HBIE TOYKHU 3PEHUSA, MPEKJEC YE€M NPUHUMATH
pelieHus u 1enaTh BEIOOD;

* APryMEHTHPOBATH CBOKO TOUYKY 3pPEHHS, CIIOPUTh U OTCTAMBATh CBOKO MO3UIUIO HE
BpPaXKJ€OHBIM JJIsl ONIIIOHEHTOB 00pa3oM;

* 33/1aBaTh BOMPOCKI, HEOOXOAUMBIE JJI OPraHU3aIMu COOCTBEHHOU JIESITEIBHOCTH U
COTPYJHUYECTBA C NAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOUMYIO
B3aMMOTIOMOIIIb;

* QJEeKBAaTHO WCIOJIb30BaTh pe€Yb MJIs1 IUIAHUPOBAHUS U PETYJSIUU  CBOEH
NeSATEeIbHOCTH;

* QAJIGKBAaTHO HCMOJIb30BaTh pPEYEBBIE CPEACTBA [JI1 PEUICHUS Pa3TUYHBIX
KOMMYHUKATUBHBIX 3a/Ja4; BIJAIETh YCTHOM M MHCBMEHHOW pPEYbI; CTPOUTH
MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OpraHM3OBBIBaTH M IUJIAHUPOBATH Y4Y€OHOE COTPYIHUYECTBO C YYHUTEIEM U
CBEPCTHUKAMH, OTIPEIEIATh 1[EeIU U (PYHKIIMH YYaCTHUKOB, CITOCOOBI B3aUMOJICHCTBUS;
MJIAHUPOBATh OOIIUE CITIOCOOBI PabOTHI;

* OCYILIECTBJISITh KOHTPOJb, KOPPEKIMIO, OILICHKY JeWCTBUN mMapTHEpPA, YMETh
yOexaTh;

 paboTaTb B Tpynne — YCTaHaBIWBaTh pabouue OTHOIICHUsA, 3S(PPEKTUBHO
COTpYJHHUYATh W CHOCOOCTBOBATH MPOAYKTUBHOM KOOIEpalluu,; WHTETPUPOBATHCS B
IPYIIY CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aUMOJICUCTBHE CO CBEPCTHUKAMU U
B3pPOCJIBbIMY;

* OCHOBaM KOMMYHHKATUBHOH pediekcuu;

* WCIOJIb30BATh aJICKBAaTHBIC SI3BIKOBBIE CPEJCTBA NJIsi OTOOpPaXEHUSI CBOMX UYBCTB,
MBICJICH, MOTHBOB M IIOTPEOHOCTEH;

* oToOpaxaTh B peun (omucaHue, oOBICHEHUE) COIEepKAHUE COBEPIIAEMbIX JIEHCTBHMA
Kak B (hOpMe TPOMKOI COIMATM3UPOBAHHOMN peuH, TaK U B (hOpMe BHYTPEHHEU PEUH.

Yuenux noay4unt 603MONCHOCNTb HAYHUNIBCA!

® YUUTBIBATb U KOOPAUHHUPOBATH OTIMYHBIC OT COOCTBEHHOM MO3UIHHN APYTIUX J'II'OI[CfI,
B COTPYAHHUUYCCTBC,

® YUUTBIBATb PAa3HbIC MHCHUS U UHTCPCCHI 1 00OCHOBBIBATH CO6CTBCHHYIO ITO3HUIIHIO,

* IOHUMAaTh OTHOCUTEIbHOCTh MHEHUM U MMoAXO0A0B K PCIHICHUIO HpO6JI€MBI;
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* MPOAYKTHUBHO pa3pemiaTh KOHPIUKTHI HA OCHOBE y4€Ta MHTEPECOB U IMO3UIMNA BCEX
YY9aCTHHKOB, ITOVMCKA U OTICHKU aJbTEPHATUBHBIX CIIOCOOOB paspericHus KOH(MIUKTOB;
JIOTOBapUBATHCSI U MPUXOJUTH K OOILIEMY PEIICHUI0O B COBMECTHOW JEATEIBHOCTH, B
TOM YHUCJIE B CUTYallUl CTOJIKHOBEHHUSI HHTEPECOB;

e OpaTh Ha ce0sl WHUIMATUBY B OPTraHW3alldd COBMECTHOTO JEUCTBHUS (IEIOBOE
JUCPCTRO);

* OKa3bIBaTh MOJJCPKKY U COJNEHCTBHE TEM, OT KOTO 3aBUCHUT JOCTH)KCHHUE LIEUA B
COBMECTHOM JIEATEIIbHOCTH;

* OCYHIECTBJISITh KOMMYHHUKATUBHYIO PE(QIIEKCHI0O KaK OCO3HaHME OCHOBAaHUMU
COOCTBEHHBIX JICUCTBUM U JIEUCTBUHN TTapTHEPA,;

* B IpOIlECCE KOMMYHHMKAIIMM JIOCTaTOYHO TOYHO, IIOCJIEIOBATEIIBHO W IOJHO
nepeaaBaTh NapTHEPY HEOOXOAMMYIO MH(MOPMAIUIO KaK OPUEHTHUP IS IMOCTPOCHUS
JICHCTBUSI,

* BCTyIaTh B JHMAJIOT, @ TAKXE Y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYKJIECHHUHU MPOOJIEM,
y4acTBOBaTh B JHUCKYCCUM M apryMEHTUPOBaTh CBOIO TO3UIIHIO; BIAJETh
MOHOJIOTUYECKOM U  Jualorudeckod QopmamMu peuyd B COOTBETCTBUU €
rpaMMaTUYECKUMU U CHHTAKCHYECKUMHA HOPMaMH POJHOTO SI3bIKA;

* CJIeIOBaTh MOPAJbHO-3TUYECKUM U TICHUXOJIOTMYECKUM MPUHIUNAM OOIIEHUs |
COTPYAHUYECTBA HA OCHOBE YBAXKUTEIIBHOTO OTHOILICHUS K MapTHEpPaM, BHUMaHUA K
JUYHOCTU JPYroro, aJeKBaTHOIO MEXJIUYHOCTHOTO BOCIPHUSTHS, TOTOBHOCTH
aZIcKBaTHO pPEarupoBaThb HA HYXIbl JAPYIMX, B YaCTHOCTHM OKa3blBaThb NOMOIIb M
HOMOIIMOHAJIBHYIO TOAJEPKKY TapTHEpPaM B MPOIECCe JOCTHMIKEHHUS OOIel 1enu
COBMECTHOM JICATCIBHOCTH;

* ycTtpauBaTth 3(Q(PEKTUBHBIE TPYNMNOBbIE OOCYXJIEeHHS U oOecneynBaTh OOMEH
3HAHUSAMHM MEXJy 4YJCHAMM TPYIbl JJs OpUHATHS S(PPEKTUBHBIX COBMECTHBIX
peLIeHU;

* B COBMECTHOM JEITEIHHOCTH YETKO (OPMYJIHUPOBATH LETU TPYIIbI U MO3BOJISITH €€
y4aCTHUKaAM MPOSIBISATH COOCTBEHHYIO SHEPTHIO JIJISl JOCTHKEHUS dTUX TETIEH.

Yuenux nonyuum 03M0HCHOCb HAYYUMBCA!

* OCHOBaM pe(ICKCUBHOTO YTCHHUS;

* CTaBUTH MPOOJIEMY, apTYMEHTHPOBATh €€ aKTyaJIbHOCTb;

* CaMOCTOSITEIbHO TMPOBOJUTH WCCIEAOBAHUE HAa OCHOBE NPHMEHEHHS METOOB
HAOFOCHUS M DKCIIEPUMCHTA,;

* BBIJIBUTATh TUIIOTE3HI O CBA3SX M 3aKOHOMEPHOCTSIX COOBITHH, MPOIIECCOB, 0OBEKTOB;

* OPTaHU30BBIBAThH UCCIICAOBAHUE C IEIbI0 IPOBEPKH THIIOTES;

* JenaTh YMO3AKIIOYCHUS (MHAYKTUBHOE W IO aHAJIOTHMH) M BHIBOJBI HAa OCHOBE
apryMeHTaIl1H.

Ne HasBanu Iliianupyemble pe3yJibTaThl
pasx | e pasjaena
ejqa | /TeMbl

1 IMpeamer | IlpeamerHbie
XuMuM U | Yuenux nayuumcs:
METO/bI OOBACHATP  JOUAIEKTUKY  B3aMMOOTHOIIEHW  4ejoBeKa U
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cé
H3yYeHHUst

OPUPOABI, WUIIOCTPUPOBATH €€ MpUMEpaMH. XapaKTepHu3oBaTh
npeaMeTr XxuMuu. PasnnuaTe Tena v BeliecTBa. XapaKTepus3oBaTh
CBOMCTBAa BEHIECTB KaK WX WHAUBUIYaJIbHbIE IPU3HAKHU.
VYcraHaBnmMBaTh — NPUYMHHO-CIEJICTBEHHBIE  CBSI3U  MEXKIY
CBOMCTBaMHM BEILIECTB U 00JIACTAMU UX MpUMeHeHHUs. ONUCHIBaTh
CBOMCTBAa HEKOTOPHIX BEHIECTB IO OIpPEACNIEHHOMY IUIaHy C
MIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA

Paznuuames Pusznyueckne M XUMHYECKHE SIBJICHUS, WCXOJIHBIE
BELIECTBA U IPOIYKThI PEAKIIUH.

Yemanasnueams B3aMMOCBSI3H MEKIy XUMUYECKUMHU SIBICHUSIMU
Y UX NPU3HAKAMHU.

Obvsacuamy NPU3HAKM XUMHYECKHX PEaKIHMM pa3inuyusMH B
CBOMCTBax peareéHTOB U NPOAYKTOB

Xapaxmepuzosamuo OCHOBHBIE METO/IbI U3YYCHUS
€CTECTBO3HAHUS:  HAOJIOJCHUE,  TUINOTE3y,  DKCIIEPUMEHT.
IIpeonazame CIIOCOOBI (bUKCUpOBaHHUS pe3yJbTaToB

aKcriepuMenTa. Habnrooams 3a TOpPEHHEM CBEYM U U3y4aTh
CTpOeHHE IUaMeHu. Dopmyauposams TpaBUIA ONTUMAIBLHOTO
HarpeBaHus C UCIOJIb30BAHUEM IJIAMEHHU.

Cobnooams TpaBUiIa TEXHUKH O€30MACHOCTH IIpU paboTe ¢
HarpeBaTeIbHBIMU TPUOOpaAMU

Pabomamy C 1a00paTOPHBIM 000pyI0BaHUEM U
HarpeBaTeIbHBIMH TMPUOOpaMHU B COOTBETCTBHUU C TIPABUIIAMH
TEXHUKHU O€30MaCHOCTH.

Habniooams 3a  CBOWCTBAaMH  BCIHICCTB W SBJICHHUSMU,
NPOUCXONAIMMHA C BemecTBaMu. Onucviams XUMHUYCCKUN
AKCIIEPUMEHT C TIOMOINBID E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SA3bIKA XUMHH.

Obo6wams pe3ynpTaThl HaOMOAeHUN B (opme BBIBOJA Ha
OCHOBE MPOBEAEHHOTO dKCIIEPUMEHTA

MeTtanpeameTrHbie

ITo3naBaTeabHbie YY /1
Vuenux nayuumcs:

-OIIPEACIIATh TPOOJIEMBI, T. €. YCTAaHABIMBATh HECOOTBETCTBUE
MEXIY KEITaeMbIM U JCHCTBUTEIHHBIM,

-COCTaBJIATH CJIOKHBIN IIJIaH TEKCTA;

-BJIaAETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KAK [TIOBECTBOBAHUE;
-I10]T PyKOBOJICTBOM YUHTEJIS TIPOBOAUTH HETTOCPEICTBCHHOE
HaOJII0/IEHNUE;

-I10JT PYKOBOACTBOM YUHUTEJIS OPOPMIIATH OTUYET, BKIFOYAIOIITUI
omHCaHue HAOJIOICHNUS, €r0 PE3YIbTaTOB, BHIBOJIOB;
-MCTIOJIb30BaTh TAKOW BHJI MBICIICHHOTO (H€aIbHOTO)
MOJICJTMPOBAHUS, KaK 3HAKOBOE MOJCIIMPOBaHUE (HA IPUMEPE
3HAKOB XMMHUYECKUX JIEMEHTOB, XUMHUECKUX (popmy);
-MCTOJIb30BaTh TAKOW BU MaTepUAILHOTO (ITPEIMETHOTO)
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MOJIEJIMPOBaHUs, Kak (U3MUECKOEe MOICIUPOBAHUE (HA TPUMEPE
MOJIEJTMPOBAHUS AaTOMOB U MOJIEKYI);

-10Jy4aTh XUMUYECKYI0 HH(DOPMAIUIO U3 PA3THMUHbIX
VCTOYHHUKOB

Yuenux nonyuum 803mM0HCHOCIb HAYUUMBCAL:

-OCYHIECTBIIATh KAYECTBEHHOE U KOJTMYECTBEHHOE ONTMCAHUE
KOMITOHEHTOB OOBEKTA;

-OIpEICNIATh OTHOUIECHUSI OOBEKTA C IPYTUMHU OOBEKTAMU;
-OIpPE/ICIIATh CYIIECTBEHHbIE MPU3HAKU 00BEKTa

PeryasituBusbie Y'Y /I

Yuenux nayuumcsa:

-YMEHHIO CaMOCTOSITEJIbHO ONPENENsATh LIEU CBOEro OOy4eHMs,
CTaBUTh U (POPMYJIHUPOBATH ISl ceOsl HOBBIE 3a/Jaud B y4éOe U
II03HABATEIbHOU JEATEIIbHOCTH, Pa3BUBaTh MOTHBBI U UHTEPECHI
CBOEU NTO3HABATEIBLHOMU AEATEIBHOCTH;

-YyMEHUIKD COOTHOCUTH CBOM [JEUCTBHUS C IUIAHUPYEMBIMHU
pe3yJibTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH AEATEIBHOCTU B
mpolecce JOCTHIXKEHHUs pe3yJibTaTa, OIpeAeNiiaTh CIOCOOBI
JIEUCTBUN B paMKax NPENJIOKCHHBIX YCJIOBUH M TpeOoBaHUM,
KOPPEKTHUpPOBaTh  CBOM  JCHUCTBHS B  COOTBETCTBUU  C
W3MEHSIIOIIENCS CUTYaLUEN;

-YMEHHUIO OIICHUBATh MPAaBWIbHOCTh BBITIOJHEHUS Yy4e€OHOMU
3a71a4M, COOCTBEHHBIE BO3MOXKHOCTHU €€ pelieHus

Yuenux nomyuum 603mM0#CHOCIb HAYYUMBCA:

-OCHOBaM CaMOpEryJsiiud B y4eOHOW U TO3HABATEIHHOU
NesTeIbHOCTH B (OpPME OCO3HAHHOTO YIPABJICHHUS CBOUM
IIOBEICHUEM U JEATEIIbHOCTHIO, HAIIPABJICHHOM Ha JIOCTUXEHUE
IMOCTABJICHHBIX IIEJICH;

-OCYIIECTBIISATh TO3HABATEIbHYIO pe(IEKCHI0O B OTHOIICHUH
JIEUCTBUM TI0 PEUISHUI0 YUEOHBIX U MO3HABATEIIBHBIX 33]1aY;
-OCHOBAM CaMOPETYJISALUY SMOLUUOHAIBHBIX COCTOSIHUM;
-IpuiiaraTh BOJIEBBICE YCWIMS M IPEOJOJEBATh TPYAHOCTH U
MPEIMSITCTBUS HA TyTH JOCTUXKECHUS LICJICH.

-OCYIIECTBIIAITh KOMMYHUKATUBHYIO Pe(ICKCHI0O KaK OCO3HAHUE
OCHOBAHUM COOCTBEHHBIX JEUCTBUHN U AEHCTBUM mapTHEPA
KommynukaTuBubie YY ]|

Yuenux nayuumcsa:

-YyMEHHUE OCO3HAaHHO HCHOJIb30BaTh PEYEBBIE CPEICTBA B
COOTBETCTBHUM C 3aJa4€ii KOMMYHUKALHWHU JJIS1 BBIPAXKEHUSI CBOUX
YYBCTB, MBICIICEH M MOTPEOHOCTEH; MJIAHUPOBAHUS U PETYJISALIUU
CBOEM [IEATEIBbHOCTH; BJIAJCHUE YCTHOM M NMUCBMEHHOW PEYbIO,
MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

-pOpPMUPOBAHUI0O W PA3BUTHIO KOMIIETEHTHOCTH B 0OJIaCTH
HCTIOJIb30BAHUS UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
texHosorui (nanee MKT- kommnereHumn);
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Yuenux nonyuum o3mooicHocms Hayuumucs:

-B  Tpoliecce  KOMMYHHKAIlMM  JOCTaTOYHO  TOYHO,
MOCIEAOBATEIbHO W MOJHO  TepefaBaTh  MapTHEPY
HE00X0IUMYI0 MH(OPMALIUIO KaK OPUEHTHUP AJIS MOCTPOCHUS
JICNCTBUS,

-BCTylaTh B JMAJIOT, a TAaK)K€ y4aCTBOBATh B KOJUICKTUBHOM
oOCyXJeHun mpoOieM, Yy4yacTBOBaTb B JMCKYCCUU H
apryMEHTHPOBATH CBOIO MO3ULUIO

-BJIaJIETh MOHOJIOTMYECKON U JIMAJIOrMYecKor (popmamu peuu
B COOTBETCTBUM C TpaMMaTHUYECKMMHM WU CHHTAaKCUYECKUMU
HOpMaMH POJIHOTO SI3bIKa

JInyHOCTHBIE
Yuenux nayuumca:

-3HaTh U IOHUMATh: OCHOBHbBIE HICTOPUUYECKUE COOBITHS,
CBSA3aHHBIE C PA3BUTHEM XUMHH U OOILIECTBA; TOCTHKEHUS B
00JIaCTH XMMUH U KYJIbTYPHBIE TPAJAUIIUU (B YACTHOCTH,
Hay4HbIE TPAJUIIMHN) CBOCH CTpaHbI; 0OIIIEMUPOBBIC
JOCTH)KEHHUS B 00JIACTU XUMHUH;

-OCHOBAaM 3JI0pOBOT0 00pa3a )KU3HU;

-YMETh CIYLIATh U CIBIIIATH NApTHEPA, IPU3HABATH [IPABO
Ka)XJIOT0 Ha COOCTBEHHOE MHEHHE U TPUHUMATh PELICHUS C
Y4€TOM MO3ULUNA BCEX YUYACTHUKOB;

-CaMOYBa)KE€HHUIO U AMOLMOHATBHO-TTOJIOKHUTEIBHOE
OTHOLIEHUIO K ce0e

Yuenuk nonyuum 6o3zmodrcnocms Hayuumucs:

-BBIPAKEHHOM yCTOWYNBON y4eOHO-TI03HABATEILHOMN
MOTHMBAIIMU U UHTEPECA K YUEHUIO;

-TOTOBHOCTH K CaMOOOpPa30BaHUIO U CaMOBOCITUTAHUIO;
-KOMIIETEHTHOCTH B PEajIN3allii OCHOB I'PaXIaHCKON
UJEHTUYHOCTH B MOCTYNKAX U JIEATEIIbHOCTH;

-MOPAJIbHOT'O CO3HAHUS HA KOHBEHIIMOHAJILHOM YPOBHE,
CIIOCOOHOCTH K PEIICHUIO0 MOPATbHBIX JUJIEMM Ha OCHOBE yUETa)
MO3ULINI YYaCTHUKOB JUJIEMMbI, OPUEHTAIlMU HA UX MOTHUBBI U
YyBCTBA; YCTOWMUMUBOE CJICIOBAHUE B MTOBEICHUN MOPAIbHBIM
HOPMAaM U 3TUYECKUM TPEOOBAHUSIM;

-3MIIATUM KaK OCO3HAHHOTO TOHUMAHUS U CONEPEKUBAHUS
YyBCTBaM JIPYTHUX, BEIPAXKAIOIIEHCS B MOCTYIKAX,
HaIpaBJICHHBIX HA TOMOUIL U o0ecriedyeHue 0Jaronoayyusl.

Crtpoenu e
BellleCTB U
HX arperart
HbIE

COCTOSIHMSL.

IIpeAMeTHbIE:
Yuenux nayuumcs:

- coOJI0/1aTh MpaBwia TEXHUKU O€30MaCHOCTH TMPHU
POBEICHUN HAOIIOJICHUH U JTA0OPATOPHBIX OIBITOB
Yuenux nonyuum 603mM0dHCHOCIb HAYYUMbCA:

-0CO3HaBaTh 3HAYCHHUC TCOPCTUICCKHX 3HAHUU JJIA
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
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-OMMKUCHIBATh HM3YYEHHbIE OOBEKTHI KaK CHCTEMBI, MPUMEHSS
JIOTUKY CUCTEMHOT'O aHAJIN3a;

-pa3BUBaTh HMHGOPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM
yrayoJieHusT 3HaHUKW 00 WCTOPUU CTAHOBJICHUS XHUMHYECKOMN
HayKH

MeTtanpeameTHble

ITo3naBaTeabHbie YY /1

Vuenux nayuumcs:

-(OpMyIHPOBATH THIOTE3Y MO PEIICHUIO TPOOIIEM;

-COCTaBJISITh IJIaH BBIMIOJIHEHUS Y4eOHOM 3a/1auu

-COCTaBIIATh TE€3UCHI TEKCTA;

-BJIaJICTh TAKUM BHJIOM U3JIOKEHUS TEKCTa, KaK ONHCAHKUE;
-ICTOJIb30BaTh ~ TaKOM  BHUJ ~ MBICJICHHOTO  (MICalbHOTO)
MOJICJIUPOBAaHU, KaK 3HAKOBOE MOJICIIUPOBAHUE

-ICTIOJIb30BaTh TAaKOM BHJ MaTepHAIBHOTO  (IIPEAMETHOTO)
MOJICTTUPOBAaHUS, KaK aHAJIOTOBOE MO/ICJINPOBAHUE;

-OTpeIeTATh 0OBEKTHI CPABHEHUSI U ACTIEKT CPABHEHHS OOBEKTOB;
Yuenux nonyuum 603M0oH#CHOCHb HAYUUMBCA

-BBIMIOJIHSTh HEMOJIHOE OJHOJMHEMHOE CpaBHEHHUE; BBIMOJIHATH
HETIOJTHOE  KOMIUIEKCHOE CpaBHEHHE; BBINOJHATH  IMOJHOE
OJHOJIMHEMHOE CPAaBHEHUE

KommyHukatuBHblie Y'Y ]|

Yuenuk nayuumcs:

-BCTynaTh B JMAaJOT, a TaKXKe y4aCTBOBaTh B KOJIJICKTUBHOM
oOcyxneHun  npoOjeM, y4yacTBOBaTb B  JUCKYCCUU H
apTryMEHTHUPOBATh CBOIO MO3UITHIO;

-BJIaJIETh MOHOJIOTMYECKON M AMAJIOTMYEeCKOW (popMaMH peyu B
COOTBETCTBUM C TIPAMMATUYECKUMH W  CHUHTAaKCUYECKHUMH
HOpPMaMH POJHOIO S3bIKa

Yuenuk nonyuum 603mMoxcHOCIb HAYYUMbCA:

-B  COBMECTHOM JeATEIbHOCTH YETKO (OPMYIUPOBATH LENIH
IPYNIbl U MO3BOJIATh €€ YYaCTHUKAaM MPOSBIATh COOCTBEHHYIO
SHEPIUIO ISl JOCTUKEHUS ITUX LIETIeh

PeryasituBusbie Y'Y /I

Vuenux nayuumces:

-YMEHHUIO CaMOCTOSITEJIbHO OTPENENSATh 1M CBOET0 OOyYeHWS,
CTaBUTh U (PopMyIHUpOBaTH sl ceOsl HOBBIC 3aJaud B y4éOe H
MO3HABATENILHOMN JIEeATEILHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH TI03HABATEILHOM S TEIIbHOCTH;

-YyMEHHUIO COOTHOCHUTH CBOM JEHUCTBUA C TUIAHUPYEMBIMH
pe3ylbTaTaMu, OCYIIECTBISITh KOHTPOJIh CBOCH NEATETHhHOCTH B
MpoLecce JOCTIKEHUS pe3yibTaTa, OMNpeNesTh CIIOCOObI
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JNEeUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUM,
KOPPEKTHUPOBATh  CBOM  JIEUCTBUA B  COOTBETCTBUU  C
VU3MEHSAIOIICHCS CUTYallUEH;

-YyMEHHUIO OIICHUBATh MPABUJIBHOCTh BBINOJHEHUS Y4YEOHOU
3a/1a4u, COOCTBEHHbIE BOBMOXHOCTH €€ PEIICHUS

Yuenux nonyuum 803mM0HCHOCMb HAYUUMBCAL:

-BJIQJICHUI0O OCHOBAaMH CAMOKOHTPOJISI, CaMOOLICHKH, IPUHSATHS
pElIeHNil U OCYLIECTBIEHUS OCO3HAHHOTO BBIOOpA B YUEOHOW U
MO3HABATEIIbHOW JIESITEIbHOCTH

JInuHOCTHBIE

Yuenux nayuumcs:

-3HaTh M TIOHUMAaTh. OCHOBHBIE HCTOPUYECKHE COOBITHS,
CBSI3aHHBIC C PA3BUTHUEM XUMUH U OOIIIECTBA;

- YBOKECHUIO U MIPUHATUIO JOCTHKCHUN XUMUU B MUPE;
-CaMOYyBaK€HUE U SMOIIMOHATBHO-TIOJI0KUTEIHLHOE OTHOLLICHUE K
cebe;

Yuenux nomyuum 603mM0#CHOCIb HAYYUMBCA:

-YCTaHABIUBATh CBSI3b MEXAY IIEIbI0 U3YUCHHUS XUMHHU U TEM,
JUII  4Yero OHa OCYIIECTBISIETCS (MOTHBAaMH); BBIIOJHSTH
MPOTHOCTUYECKYKD CAMOOLICHKY, PETYJIUPYIONIYI0 AKTUBHOCTh
JUYHOCTH Ha 3Tale €€ BKIIIOYEHUS B HOBBIM BUJ JEATEIbHOCTH,
CBSI3aHHBIN C HAYaJOM M3y4Y€HUs] HOBOT'O y4eOHOTO IMpeameTra —
XUMUHU

CMmecn
BeIlleCTB,
170,
COCTaB.

IIpeameTHbBIC

Yuenux nayuumcs:

- pa3iu4amy YUCTHIE BELIECTBA U CMECH;

- Npo60OUmMb PACUYETHI C HMCIOJIb30BAHUEM TOHSITHSI «O0BEMHAS
J0Ji1 KOMIIOHEHTa CMECH», «MaccoBas [0S PacTBOPEHHOTO
BELIECTBA», «MACCOBAs JI0JIS IPUMECE»

Yuenuk nonyuum 6o3modcHocms Hay4uumucsi:

- TPaMOTHO 00paIaThbcs ¢ BEMIECTBAMU B TOBCEHEBHOM JKU3HM,
-TIOHUMATh CMBICT U HEOOXOIUMOCTb COOJTIOICHHS TIPEIUCAHUA,
IpeAyiaraéMblX B HHCTPYKIUSX IO HCHOJIb30BAHHUIO JIEKAPCTB,
CpencTB OBITOBOW XUMUU U JIP.;

- OCO3HaBaTh  HEOOXOAUMOCTH  COOJIOJICHUS ~ TIPABHUII
AKOJIOTMYECKA  O€30MacHOro0  TOBEICHHUS B OKpYXKaroIliei
IIPUPOTHOM CpEJIE;

-iCTOJIb30BaTh TMPUOOPETEHHBIE KIIOUEBBIE KOMIIETEHTHOCTH
IIPU BBITIOJIHEHUHU KCCJICIOBATEIBCKUX MPOCKTOB MO HU3YyUCHUIO
CBOMCTB, CIIOCOOOB IMOJYyYEHHS U PaCliO3HaBaHUS BEIIECTB
MeTtanpeamMeTrHbie
ITo3naBaTeabHbie YY ]|
Yuenuk nayuumcs:

-COCTaBJISITh KOHCIIEKT TEKCTA;
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-CaMOCTOSITEIIbHO UCIIOJIb30BAaTh HEINOCPEACTBEHHOE
HaOJII0IEHHE;

Yuenuk noayuum 6o3modrcHocmo Hay4uumucsi:

-OCHOBaM pe(IIEKCUBHOIO UTEHMUS;

-CTaBUTh NPOOJIEMY, APIYMEHTUPOBATH €€ aKTYaIbHOCTb;
-CaMOCTOATEIbHO  NPOBOJWUTH  MCCIEJOBAaHME HA  OCHOBE
IPUMEHEHUSI METOJI0B HaOIIOACHUS U HKCIIEPUMEHTA;

-BBIJIBUTATh TUIIOTE3bl O CBA3SIX U 3aKOHOMEPHOCTAX COOBITHIA,
IPOLECCOB, OOBEKTOB;

-OpPraHU30BBIBATh UCCIIEAOBAHUE C LENBIO IIPOBEPKH ITMIIOTES;
KommynukaTuBHabie YY /|

Yuenux nayuumca:

-B nporuecce KOMMYHUKALNH JOCTaTOYHO TOYHO,
HOCJIEI0BATENbHO U TOJHO MEepelaBaTh NapTHEPY HEOOXOIUMYIO
MH(POPMAIUIO KaK OPUEHTHUP JIJISl IOCTPOEHUS IEUCTBUS;

- BCTYIIaTh B IMAJIOT, & TAKXKE Y4aCTBOBATh B KOJUIEKTUBHOM
o0CyXJeHIH NPOoOJIeM, y4acTBOBATh B IUCKYCCUU U
apryMEHTUPOBATh CBOIO MO3UIUIO;

- BJIJIETh MOHOJIOTMYECKON U AUAIOTHYECKOM (hopmMaMu peyuu B
COOTBETCTBUH C IPaMMAaTUYECKUMH U CUHTAKCUYECKUMU
HOpPMaMH POAHOTO SI3bIKa

Yuenuk noayuum 603mMoHcHOCMb HAYUUMbCA:

-OObEKTUBHO  OLIEHMBaTh MH(GOPMALMIO O BEIIECTBAX W

XUMUYECKMX  Tpoueccax,  KpPUTHUYECKHM  OTHOCUTBCS K
NICEBJOHAYYHON HH(pOpMALUU, HEI0OPOCOBECTHOM peKiiame,
Kacarolleicsl UCIIOJIb30BaHUS PAa3IMUHbIX BEIIECTB
PeryasituBubie YY /{

Yuenux nayuumcsa:

-CaMOCTOSITEIILHO CTABUTh HOBBIE YUeOHBIC IICITH U 3a/1a4H;

- OCHOBaM CaMOpEryJsiluud B Y4yeOHOH | IO3HABATEIHHOM
NEATeIbBHOCTH B (OpME OCO3HAHHOTO YIPABJICHUS CBOMM
MOBEJICHUEM M JICSTECJIbHOCTBHIO, HAMPABICHHOW HA JOCTUXCHUE
IMOCTABJICHHBIX IICJICH;

Yuenux nonyuum 603mMoicHOCMb HAYUUMBCA

-IpujiaraTh BOJIEBBIC YCWIMSA M MPEOJIOJEBATh TPYAHOCTH U
MPEIMSITCTBUS HA IyTH JOCTUKECHUS LIEIICH;

-OCYIIECTBIIATh KOMMYHUKATUBHYIO pe(ICKCUIO KaK OCO3HAHUE
OCHOBAaHHI COOCTBEHHBIX JIEHCTBUI U JEHCTBUN TapTHEPA
JInuHOCTHBIE

Yuenux nmayuumcs:

-OCHOBBI 3JI0pOBOTO 00pa3a »KW3HU; IIpaBUJia IIOBEJICHHUS B
YpE3BbIYAMHBIX  CUTyalHMSX, CBA3aHHBIX C  BO3JECHUCTBUEM
Pa3IMYHBIX BEIIECTB;

-HEOOXOAMMOCTh CaMOBBIPAKEHUS, caMopeann3aluu,
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COIIMAJILHOTO TPU3HAHUS,
Vuenux nonyuum 6o3modrcnocmo Hayuumocs:

-yCTaHABIIMBATh CBSI3b MEXKIY IEJIbI0 U3YUCHUS XUMUU U TEM, IS
Yero OHa OCYIIECTBISETCS (MOTHBAMH);

-BBINOJHATh TMPOTHOCTUYECKYID CAMOOLEHKY, PEryJUpPYIOIIYIO
AKTUBHOCTh JIMYHOCTH HA JTale €¢ BKIIOUYCHHUS B HOBBIM BUJ
NESATEIbHOCTH, CBSA3aHHBIM C HA4YaJloM M3Y4YEHUS HOBOI'O
y4eOHOTO TIpeIMeTa — XUMUHN

dusznuec
KHe

SIBJIEHUSA
B XUMHH.

Vuenux nayuumcs:

- XapaKTepu30BaTh CIOCOOBI pa3/ieJIeHUs] CMECel Ha OCHOBE
paznuumil B PU3NYECKUX CBOMCTBAX UX KOMIIOHEHTOB;

- HAOJIIOIaTh XUMHUYECKUN SKCIEPUMEHT W JIeNlaTh BBIBOJIBI Ha
OCHOBE HaOJIIOICHUN

MeTtanpeamMeTrHbie

ITo3naBaTeabHbie YY ][

Vuenux nayuumcs:

-popMyIHpPOBATH TUIIOTE3Y MO PEIICHUIO MPOOIIEM;

-COCTaBJIATb IUIAH BBINOJTHEHUS Y4YeOHOW 3ajaud, pPEHICHUS
po0JieM TBOPUYECKOTO W IMOUCKOBOTO XapaKTepa, BHITTOJHEHUS
IIPOEKTAa COBMECTHO C YUUTEIIEM;

-COCTaBJISITh TE3UCHI TEKCTA;

-BJIaIETh TAKUM BUIOM H3JI0’KEHUS TEKCTA, KAK OMMCAHNUE;
-MCTIOJIb30BaTh ~ TaKOM  BHJ  MBICIICHHOTO  (MJI€aJbHOTO)
MOJENUPOBaHUs, KaK 3HAKOBOE MOJEIUpOBaHUE (HA TpUMEpe
COCTAaBJICHHSI CXEM 00pa30BaHUs XMMHUECKOU CBS3H);
-UCIIOJIb30BaTh ~TaKOW BHJA ~ MaTepHalbHOTO  (MPEIMETHOIO)
MOJICTUPOBaHUS, KaK aHAJIOTOBOE MOJICTUPOBAHUE;
-MCMONb30BaTh TAaKOW BHJl MAaTE€PUAIBHOTO  (MPEAMETHOIO)
MOJIETUPOBaHUs, Kak (PU3UYECKOE MOJICTMPOBaHUE (Ha TIPUMEPE
MOJIeNIel CTPOEHUSI aTOMOB);

-OMpeesaTh 00bEKThI CPABHEHUS U ACTIEKT CPABHEHUSI OOHEKTOB,;
Yuenux nonyuum 803mM0#CHOCMb HAYUUMBCAL:

-BBITIOJIHSTh HEMOJHOE OJIHOJIMHEWHOE CPAaBHEHUE; BBIMOJIHATH
HETMOJIHOE  KOMIUIEKCHOE  CpaBHEHHE;  BBINOJHSATH  IOJHOE
OJHOJIMHEWHOE CPAaBHEHUE

KommyHnukaTusubie Y'Y/

Yuenux nayuumcs:

-BCTyHaTh B JIMAJIOT, a TaKK€ y4YacTBOBAaTh B KOJUJIEKTHBHOM
oOCyXJieHuu  TpoOJeM, y4acTBOBaTh B  JUCKYCCUU W
apryMEHTUPOBATh CBOIO MO3UILIUIO;

-BJIaJIETh MOHOJIOTUYECKOW W JHAIIOTHUYECKoi (opmMamMu pedu B
COOTBETCTBMM C TIpPaMMATHUYECKUMHU U  CHHTAKCUYECKUMHU
HOPMaMH POJTHOTO S3bIKA

Yuenux nomyuum 603M04CHOCMb HAYYUMbCA:
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-B  COBMECTHOH JEATENbHOCTH YETKO (POPMYJIUPOBATH LEIH
Ipynnsl U MO3BOJIATh €€ YYaCTHHMKAM IPOSBISATE COOCTBEHHYIO
SHEPTHIO IS JOCTHKEHNUS 3TUX LIeJIeH

PeryasituBusbie Y'Y /I

Yuenux nayuumca:

-YMEHHUIO CaMOCTOSITEIBHO ONPEIENATh LEIU CBOEro oO0yudeHus,
CTaBUTh M (OPMYIUPOBATH Uil ce0s HOBBIE 3aJauM B y4uéOe u
IIO3HABATEJIBHON JEATEIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI
CBOEH NO3HABATEIIBHOM ESATEIBHOCTH;

-YyMEHHIO COOTHOCUTb CBOM JCHCTBUSA C IUIAHUPYEMBIMH
pe3yJbTaTamMu, OCYIIECTBIATH KOHTPOJb CBOEH IEATEIIBHOCTH B
mpolecce JOCTHKEHUS Pe3ysibTara, ONPEAeNsTh  CIOCOObI
NEUCTBUI B paMKax NpPENJIOKEHHBIX YCIOBUH W TpeOOBaHUH,
KOPPEKTUPOBaTb  CBOM  JIEWCTBHSI B COOTBETCTBUM  C
W3MEHSIIOIIENCS CUTYaLUEN;

-YyMEHUIO OILICHUBATh IMPABUJIBHOCTh BBINOJHEHUA YYEOHOU
3aJ1a4M, COOCTBEHHBIE BOBMOXKHOCTH €€ peIlIeHUs

Yuenuk noayuum 603mMoxHcHOCIMb HAYUUMbCA:

-BJIQJICHUI0O OCHOBAaMH CAMOKOHTPOJII, CaMOOLIEHKH, IPUHATHA
pEIIEHUH M OCYLIECTBIIEHUS OCO3HAHHOTO BbIOOpa B Y4EOHOH U
IIO3HABATEJILHOM JIESITEIBHOCTU

JInuHoCTHBIE

Yuenux nayuumcsa:

-3HaTh W T[OHMMATh: OCHOBHBIE HCTOPUYECKHE  COOBITHS,
CBSA3aHHBIE C PA3BUTHEM XUMHH U OOILIECTBA;

- YBAXXEHUIO U IIPUHSTHIO TOCTUKEHUN XUMHUH B MUPE;
-CaMOYBa)KE€HUE U HMOLIMOHAJIBHO-TIOJIOKUTEIBHOE OTHOIIIEHHE K
cebe;

-0CO3HAaBATh: TOTOBHOCTh (vnm HErOTOBHOCTH) K
CaMOCTOSITENIbHBIM ~ TIOCTYIIKaM W JCHCTBUSAM, MPUHATHUIO
OTBETCTBEHHOCTH 3a WX PE3ylbTaTbl; TOTOBHOCTb (WJH
HErOTOBHOCTh) OTKPBITO BbIpaXKaTh U OTCTAUBATh CBOIO MO3ULIUIO
U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;

-CTPOUTDH KU3HEHHBIE M MPOQPECCHOHATbHBIE IUIAHBI C YYETOM
KOHKPETHBIX  COLMAJIIbHO-UCTOPUYECKHUX, IOJIUTHYECKUX U
HSKOHOMUYECKUX YCJIOBUN; OCO3HABATh COOCTBEHHbIE LIEHHOCTH U
UX COOTBETCTBHE MPUHUMAEMBIM B )KH3HU PEIICHUIM

Yuenuk nonyuum 603moducHocmo HAy4uumucsi:

-YCTaHABIIMBATh CBSI3b MEXK]IY LIEJIbIO U3YUCHUS] XUMHUH U TeM, JUJIS
Yero  OHa  OCyHIecTBisieTcss  (MOTHMBaMH);  BBIMOJIHSTH
IIPOTHOCTUYECKYK) CaMOOLIEHKY, PETYJIMPYIOUIYI0 aKTUBHOCTH
JUYHOCTU HA JTAle €€ BKIIOYEHUS B HOBBIM BUJ ACATEIBHOCTH,
CBSI3aHHBII C HA4aJOM M3y4Y€HHUs HOBOI'O Y4EOHOro mpeamera —
XUMUH;
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-BBINOJIHATH KOPPUTUPYIOILYIO CAMOOIIEHKY, 3aKII0UYAIOIIYIOCS B
KOHTpOJIE 32 TMPOIECCOM H3YYCHHMs] XHUMHM M BHECEHUU
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTamaMm H
croco0aM U3y4YeHust Kypca XUMUHU

Cocras
BellleCTB.
XUMHYeCcK
e 3HAKHU
"

dopmyJibl.

IIpeameTHbBIC

Yyenux nayuumcs:

- pa3nMuaTh BEIIECTBA MOJIEKYISIPHOTO W HEMOJICKYJSPHOTO
CTPOCHUS;

- OOBSCHSATH, YTO TAKOE XUMUICCKHI IIEMEHT;

- XapaKTepu30BaTh MPOCTHIC U CJIOXKHBIC BEIIECTBA, aJUIOTPOTTHIO
Y QJIJIOTPOIIHBIE MOAU(PUKAIUY;

- 0TOOpaXXaTh XMMHUYECKUE DJIEMEHTHI C MOMOIIbI0 XUMUYECKUX
3HAKOB (CUMBOJIOB);

- XapaKTepPU30BaTh CTPYKTYPY TAOIUIEI XUMUUYECKHUX IIEMEHTOB
1. 1. Menpeneena;

- XapaKTEePH30BaTh OTHOCUTEIHHBIC aTOMHYIO W MOJICKYJISIPHYIO
MacChl M1 HAXOJAUTh UX

Yuenux nonyuum 03mM0HCHOCINb HAYYUMBCA!

- ompenensaTh MHPOPMAIMIO, KOTOPYIO HECYT XHUMHYECKUE
CUMBOJIBI U (hOPMYJIBI

MeTanpeameTrHbie

ITo3naBaTeabHbie YY /]

Vuenuk nayyumcs:

-COCTaBJIITh HAa OCHOBE TEKCTa CXEMbl, B TOM YHCIE C
npuMenenueM cpeacts UKT;

-UCTIONIb30BaTh ~ TAKOM  BHJ ~ MBICIEHHOTO  (MJ€AJBbHOIO)
MOJIEJIMPOBAaHMS, KaK 3HAKOBOE MOJICJINPOBAHUE;

-pa3inyaTh 00BEM U COAECPKAHUE TTOHSTHIA;

-o0HapyxuBath u  (QopMynIupoBaTh y4eOHyIO Mpobiemy,
COCTAaBJISATh  IUIAH  BBINIOJIHEHUS  pabOThI;  ONPEAeNATh
NOCJIENOBATENBHOCTh POMEXKYTOUYHBIX JEUCTBUM € Y4YETOM
KOHEYHOI'0 pe3yJibTara, COCTaBJIATh IJIaH, OLIEHUBATh BECOMOCTb
NPUBOJUMBIX J1I0KA3aTEJIbCTB

Yuenuk noayuum 6ozmoorcnocms Hayuumocsi:

-YMETh CTPOUTH JIOTMYECKHE IEMOYKHU PACCYKJICHHI; BBISIBISATH
0COOCHHOCTH (KadecTBa, MPU3HAKK) Pa3HbIX OOBEKTOB IpPOIECCEe
UX PacCMOTPEHUS; MPOU3BOJBLHO M OCO3HAHHO BJAJETh OOIIKMM
npUEMOM pelIeHHs YYeOHbIX 33/1a4; YMETh CTPOUTDH PACcCYKICHUS
B (hopMe CBSA3U MPOCTHIX CYXIAEHUU 00 0OBEKTE, €ro CTPOCHHH,
CBOMCTBAX M CBSA35IX

KommynukaTusubie YY/I:
Yuenux nayuumces:
-yMETh BBICITYIIMBAaTh MHEHHUE WJICHOB KOMAaH[Ibl, HE mepeOuBasi,
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MIPUHUMATh PEUICHUE;
-BOCIIPUHUMATH TEKCT C YUETOM MOCTaBJIECHHOM 3a7a4u, HAXO/IUTh
B T€KCTe MH(OPMAIIHIO, HEOOXOAUMYIO JIJIsl pelIeHus, 00CyKIaTh
ITOJIyYEHHBIA PE3yJIbTaT

Yuenux nomyuum 603mM04CHOCIb HAYYUMbCA:

-popMUpOBaTh HABBIKM YYEOHOrO0 COTPYIHHMYECTBA B XOJE
UHIVUBUYaJIbHON U TPYNIOBON pabOThI

PeryasituBubie YY/I:

Yuenuk nayuumcs:

-KOPPEKTUPOBAThH JIESITEIbHOCTh; BHOCUTh U3MEHEHUS B MPOLIECC
C y4€TOM BO3HUKIIUX TPYAHOCTEW U OIMOOK, HAMEYaTh CIIOCOOBI
UX UCIpaBJieHUs; (POPMUPOBAThH IIEJIEBbIE YCTAHOBKH Y4eOHOM
NesITeIbHOCTH, BRICTPAUBATh MTOCJIEIOBATEILHOCTh HEOOXOAUMBIX
onepanuii (aIropuT™ JIEHCTBHI)

Yuenux nonyuum 603mM0#CHOCIb HAYYUMBCA:

-OCO3HaBaThb YPOBEHb M KAauyeCTBO YCBOEHUS pE3yJIbTara;
(GopMyIMpOBaTh LIENENONaraHue Kak ITOCTAaHOBKY Y4eOHOM
3a1a44 Ha OCHOBE TOTO, 4YTO YK€ M3BECTHO M YCBOEHO
YYAIUMHUCS, U TOTO, YTO €1IE HEU3BECTHO;

-OIIpPE/ICNIATh HOBBIN YPOBEHb OTHOIIEHHUS K ceOe Kak CyObeKTy
NEeSATEIbHOCTH.

JInuHOCTHBIE

Yuenux nayuumcs

-YBa)XXEHUIO U MPUHATHUIO JOCTH)KEHUN XUMUU B MUPE;
-HEO0OXOIUMOCTH CaMOBBIPAXKEHUS, caMopealIn3anum,
COIMAJILHOTO MPU3HAHUS,

-IIPOSIBJISAITE: TOOPOKEIATETLHOCTh, JOBEPUE W BHUMATEIBLHOCTH
K JIIOJSIM, TOTOBHOCTh K COTPYIHHYECTBY M APYXKOE, OKa3aHUIO
MIOMOIIA HYKJIAIOIIUMCSA B HEW;, YCTOWYMBBIA IMO3HABATEIbHBIN
WHTEPEC, WHUIIMATUBY M JIOO03HATEIHLHOCTh B HM3YyYEHUU MHUpPaA
BEILIECTB U PEaKIMil; LEJICYyCTPEMIEHHOCTh U HACTOWYHUBOCTH B
JOCTUKEHUU 1IeJIe, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEM;
yOeXKJIEHHOCTh B BO3MOXKHOCTH  TIO3HAHUS  TPHUPOJIBI,
HEOOXOIUMOCTH Pa3yMHOTO WCIIOJIb30BAHUS JOCTHKEHUN HAYKH
Y TEXHOJIOTUH JIJI Pa3BUTHS OOIIECTBA

Yuenux nonyuum 603mo4cHOCMb HAYUUMBCA:

YMETh: YCTAHABIMBATh CBA3b MEXKIY LIEIbI0 U3yYCHUS XUMUU U
TE€M, Uil 4ero OHa OCYLIECTBISAETCS (MOTHUBAMH); BBIIOJHSIThH
MPOTHOCTUYECKYI0 CaMOOILICHKY, PETYyJIUPYIOIIYI0 aKTUBHOCTH
JUYHOCTH HA HTalle €€ BKJIOUCHHUS B HOBBIM BHJ JACSATEIHLHOCTH,
CBSI3aHHBIM C Ha4aJIOM M3y4YEHHS HOBOT'O y4eOHOTo mpeamera —
XMWY, BBITIOJTHATh KOPPUTHPYIOILYIO CaMOOLICHKY,
3aKJIFOYAOLIYIOCS B KOHTPOJIE 32 MPOLECCOM U3YyYECHUSI XUMUU U
BHECEHUH HEOOXOJUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX
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JTamnam M criocodam HN3Yy4YCHUA KypCa XUMHU

IIpocreie
BelLeCTBA.

IMpeamerHbIe

Yuenux nayuumca:

- pa3auyaTh METAJJIbl — XUMHUYECKUE 3JIEMEHTBI U METAJIbl —
MIPOCTHIE BEIIECTBA;

- XapaKTCPHU30BaATb (l)I/I?:H‘IGCKI/Ie CBOMCTBA METAJJIOB U CIIJIABOB»
- YCTaHaBJIMBATb IMPUYINHHO-CJIICACTBCHHBIC CBA3U  MCKIOY
CBOMCTBAMHU METAJIJIOB M CIUIABOB U 00JIACTAMU HX IMPUMCHCHUA

Vuenuk nonyuum 603mMoxHcHOCMb HAYUUMbCA!

- HCIOJb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHTHOCTHU
IIPU BBINIOJIHEHUH HCCIEA0BATEILCKUX MPOEKTOB MO U3YYEHUIO
CBOMCTB, CIOCOOOB MOJyYE€HHSI U PACIIO3HABAHUS BELIECTB
MeTtanpeameTrHbie

ITo3naBaTeabHbie YY [

Yuenux nayuumcs:

-COCTaBJISITb HAa OCHOBE TEKCTa CXEMbl, B TOM YHUCIE C
npuMenenueM cpencts UKT;

-UCTOJIb30BaTh ~ TaKOM  BUJ  MBICJICHHOTO  (MJI€aJbHOTO)
MOJEJIMPOBaHUS, KaK 3HAKOBOE MOJICIINPOBAHUE;

-pa3inyaTh 00BEM U COAECPKaHNE TOHATHIA;

-o0Hapyx uBaTb M  (POPMYJIHPOBATH Y4YEOHYIO MpoOIsiEeMy,
COCTABJISITh ~ IUIAH  BBITIOJIHEHUS ~ pabOTHI;  OMPENEsATh
MOCJIEI0BATEIbHOCTh MPOMEXYTOYHBIX JEHCTBUH C Y4YETOM
KOHEUHOI'0 pe3yJibTaTa, COCTaBIATh IJIaH, OIIEHUBATh BECOMOCTD
IPUBOJIUMBIX JIOKA3aTEIIbCTB

Yuenuk nonyuum 6o3modrcnocms Hayuumocsi:

-YyM€Th CTPOUTH JIOTMYECKHUE IEMOYKH PACCYKICHUH; BBISBISATH
0COOCHHOCTH (KauecTBa, MPU3HAKKU) Pa3HBIX 0OBEKTOB MPOIIECCEe
UX PACCMOTPEHUS; MPOU3BOJBHO W OCO3HAHHO BIIAJIETh OOIIMM
NpUEMOM pelieHUs Y4eOHbIX 3a/1au; YMETh CTPOUTH PACCYKICHUS
B (hopMe CBSI3U MPOCTHIX CYXIEHUM 00 0OBEKTE, €ro CTPOCHUH,
CBOMCTBAX M CBA3SX

KommyHnukaTusubie YY/I;

Yuenux nayuumcs:

-yMETb BBICTYIITUBATh MHCHHE YJICHOB KOMaH/IbI, HE TIepeOrBasl,
PUHUMATH PEIICHUE;

-BOCTIPUHUMATH TEKCT C y4E€TOM MMOCTaBICHHOW 3a71a4H, HAXOIUTh
B TEKCTE MH(OpMAIHIO, HEOOXOTUMYIO JIJISl PEIIeHUs, 00CY AaTh
IIOJIyYEHHBIN PE3yJIbTaT

Yuenux nonyuum 803mM0x4#CHOCMb HAYUUMBCSL:

-hopMHUPOBaTh HABBIKM YYEOHOTO COTPYJAHMYECTBA B XOJI€
WHVMBUAYAJbHON U TPYMIIOBOM paOOThI
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PeryastuBnabie YY/I:

Yuenux nayuumcs:

-KOPPEKTUPOBATH JICSITEILHOCTh; BHOCUTh U3MEHEHHUS B MPOILIECC
C y4€TOM BO3HHUKIIUX TPYAHOCTEH W OMUOOK, HAMEYaTh CITOCOOBI
WX HUCIpaBieHus; (GOPMHUPOBATH IIEJICBBIC YCTAHOBKH YUEOHOM
NEATEeIIbHOCTH, BEICTPAUBATh MOCIEA0BATEILHOCTh HEOOXOIUMBIX
onepalui (aaropuTM JeHCTBU)

Yuenux nomyuum 603M04CHOCIb HAYUUMBCA:

-OCO3HABaTh YPOBEHb M KA4€CTBO YCBOEHHS PE3yJIbTaTa;
dbopMynMpoBaTh IENENONIaraHue Kak IOCTAaHOBKY Y4eOHOM
3a7la4yl Ha OCHOBE TOTO, 4YTO YK€ M3BECTHO M YCBOEHO
YYAIIUMUCA, U TOTO, YTO €IIE HEU3BECTHO;

-OIpEIETSATh HOBBIM YPOBEHb OTHOIIEHUSI K ce0€ Kak CYyOBEKTY
NEATEIIbHOCTH.

JInuHOCTHBIE

Yuenux nayuumcs

-YBa)XEHUIO U MPUHATHUIO JOCTH)KEHUN XUMUU B MUPE;

-HEOOXOJJMMOCTH CaMOBBIPAKEHUS, caMopealIn3anuu,
COLIMAJILHOIO IPU3HAHUS;
-IIPOSIBJIATH: YCTOMYMBBIN ITI03HABATEIIbHBIN HHTEDEC,

VMHULAATUBY U JIFOOO3HATEIbHOCTh B U3yYEHUH MHUPA BEIIECTB U
peaKIMii; 1eJeyCTPEMIEHHOCTh 1 HACTOMYMBOCTh B JOCTUKEHUU
1eseil, TOTOBHOCTh K MPEOJIOJICHUIO TPYJIHOCTEH; yOEKIEHHOCTD
B BO3MOKHOCTHU MO3HAHUS TPUPOJIbl, HEOOXOAUMOCTH Pa3yMHOI'O
UCIIOJIb30BAHUS JTOCTUIKEHUN HAYKU U TEXHOJOTUU JJI Pa3BUTHS
oOmiecTBa

Yuenux nonyuum 603m0CHOCIb HAYYUMBCA:

YMETh: YCTAaHABIIMBATh CBSI3b MEXAY LEIbI0 U3YUEHUS XUMHH U
TEM, JUIsl 4ero OHa OCYLIECTBISETCA (MOTHBAaMHU); BBIINOJHATH
IPOTHOCTHYECKYI0 CAaMOOLIEHKY, PETYJIHPYIOLUIYI0 aKTHBHOCTb
JUYHOCTU HA ATare €€ BKIIOYEHHUS B HOBBIM BUJ ACSATEIbHOCTH,
CBS3aHHBIN C HaYaJOM M3y4YEHHs] HOBOIO y4eOHOro mpeamera —
XUMUH, BBITIOJIHATD KOPPUTUPYIOILYIO CaMOOLIEHKY,
3aKJTI0YAIOLIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YUYEHUSI XUMUU U
BHECEHUH HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX
JTanam M crnocodam U3yyeHus Kypca XuMuu

CioxHbIe
BellecTBAa.

IIpeameTHbBIE

Yuenux mayuumcs:

- XapaKTepU30BaTh BaJICHTHOCTh U HAXOJUTH €€ 1o popmyrie
COCUHECHUS;

- BBIBOJUTH (DOPMYJIbI COEAMHEHUN (OKCUI0B, KUCIIOT,
OCHOBaHHUU U COJIel) TTO BaJICHTHOCTHU U JJaBaTh UM Ha3BaHUSI;
- pacno3HaBaTh KUCJIOTHI U OCHOBAHUS

Yuenux nonyuum 603mMoxicHOCMb HAYUUMBCA
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- ompenensaTh HHPOPMALMIO, KOTOPYIO HECYyT XHWMHYECKHE
bopMyIIBI

MeTtanpeamMeTHble

IMo3naBareabHbie YY /1

Vuenuk nayyumca:

-COCTaBJIITh Ha OCHOBE TEKCTa CXEMbl, B TOM YHCIE C
npumeHenneM cpencts UKT;

-UCTIONIb30BaTh ~ TAKOM  BHUJl  MBICJIEHHOTO  (HJEaJIbHOTIO)
MOJIEJIMPOBaHMS, KaK 3HAKOBOE MOJICIIUPOBAHUE;

-pa3nu4aTh 00BEM U COJIEPIKAHUE MMOHSATUI;

-o0Hapyx uBatb M  (QOpMyIHpoBaTh y4eOHyIO MpodIIEMY,
COCTaBJIATH  IUTAH  BBIMIOJHEHUS  pabOThI;  OMPENEIATH
MOCEA0BATEIbHOCTh IPOMEXKYTOYHBIX JEUCTBUHM C  YYETOM
KOHEYHOTO Pe3yJibTaTa, COCTABJISIThH IJIaH, OLIEHUBATh BECOMOCTh
MIPUBOJIMMBIX JOKA3aTEIIbCTB

Vuenuk nonyuum 6o3zmodrcnocms Hayuumocsi:

-YMETh CTPOUTH JIOTUYECKHUE IETIOYKH PACCyKICHUMN; BBISBIATH
0COOCHHOCTH (KauecTBa, MPU3HAKKU) Pa3HbIX 0OBEKTOB MPOLIECCEe
UX PACCMOTPEHUS; MPOU3BOJBHO W OCO3HAHHO BIAJIETh OOIIUM
npuEMOM pelieHust y4eOHbIX 3a71a4; YMETh CTPOUTh PACCYKICHUS
B (hopMe CBSI3U MPOCTHIX CYXKIECHUH 00 0OBEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBA3SX

KommyHnukaTusubie YY/I;

Yuenux nayuumca:

-yMETh BBICIYLIMBAaTh MHEHHE WICHOB KOMaH Ibl, HE IepeOuBasi,
NPUHUMATh PELICHNUE;

-BOCIIPUHUMATH TEKCT C YYETOM ITOCTABJIECHHOW 3a1a4M, HAXOAUTh
B TEKCTE MH(OpMaIMIO0, HEOOXOIUMYIO JIJIsl pelIeHUs, 00CY X AaTh
NIOJIyYEHHBIN PE3YJIbTaT

Yuenux nonyuum 6o3amooicnocmo Hayuumucs:

-popMUpOBaTh HABBIKM YYEOHOrO0 COTPYJHHUYECTBA B XOJ€
UHAVMBUYaIbHON U TPYNIOBON pabOThI

PeryasituBubie YY/I:

Yuenuk nayuumces:

-KOPPEKTUPOBATh JEATEIbHOCTh; BHOCUTh U3MEHEHUS B IPOLIECC
C yu€TOM BO3HMKIIMX TPYAHOCTEH M OIIMOOK, HaMe4YaTh CIIOCOOBI
UX HCHpaBieHUs; (HOPMUPOBATH II€JIEBbIE YCTAaHOBKHU Y4YeOHOIl
NS TeIbHOCTH, BBICTPAUBaTh MOCIEA0BATEIHLHOCTh HEOOXOIUMBIX
onepaiui (anropuT™ JeHCTBUN)

Yuenux nonyuum o3moocHocmos Hayuumucsi:

-OCO3HaBaThb ypPOBEHb W KA4eCTBO YCBOECHHUS peE3yibTata;
dbopMynMpoBaTh IENENoNaraHne Kak IOCTAaHOBKY Yy4eOHOM
3alayd  Ha OCHOBE TOr0, 4YTO YK€ M3BECTHO M YCBOEHO
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YYalIMMUCS, U TOTO, YTO €€ HEU3BECTHO;

-OIIPEICNIATh HOBBIM YPOBEHb OTHOIICHUS K ce0e KaK CyOBEKTy
NIEATEIILHOCTH.

JINYHOCTHBIE

Yuenux nayuumcs

-YBAXXCHUIO U MMPUHSATUIO JOCTUXKEHUN XUMHUH B MUPE;
-He0OXOIUMOCTHU CaMOBBIPAYKEHHS, caMopeanu3aluu,
COLMAIBHOTO MPU3HAHUS,

-IIPOSIBJIATB: TOOPOIKEIATEILHOCTh, JOBEPUE W BHUMATEIBLHOCTD
K JIIOJ5IM, TOTOBHOCTh K COTPYJHHYECTBY M APYXKOE, OKa3aHHUIO
MOMOIIM HYXXJAIOIMMCA B HEH; YCTOMYMBBIM IMO3HABATEIIbHBIN
WHTEpeC, MHUIMATUBY MU JI0003HATEILHOCTh B WM3YUYCHHH MHUPA
BEIIECTB M PEAKLMM; LEJICYCTPEMIIEHHOCTh U HACTOMYHUBOCTH B
JOCTHKCHUHU 1€, TOTOBHOCTh K MPEOJIOJECHHUIO TPYIHOCTEM;
yOEXKI€HHOCTh B BO3MOXXHOCTH  ITO3HAHUS MIPUPOBI,
HEOOXOJIUMOCTH PAa3yMHOTO HMCIOJIb30BAHUS JTOCTHXKEHHUN HAyKH
Y TEXHOJIOTUH JJIsl pa3BUTHUS 00IIIECTBA

Yuenux nonyuum 6o3mosxcnocmo Hayuumvca.

YMETb: YCTAHABIIUBATH CBSI3b MEXKIY LEJIbI0O U3YUYCHUS XUMHUU U
TeM, JUI Yero OHa OCYIIECTBIACTCS (MOTHBAMH); BBIIOJHSITH
MIPOTHOCTUYECKYKD CaMOOIIEHKY, PETYJIHUPYIOIYI0 aKTUBHOCTh
JIMYHOCTHM Ha dTane €€ BKJIIOYCHMS B HOBBIM BUJ JICATCIbHOCTH,
CBSI3aHHBIM C HAYaJIOM HM3yYCHHS HOBOI'O YUCOHOTO IpeaMera —
XUMUH; BBIIIOJIHATH KOPPHUTHUPYIOIIYIO CaMOOIICHKY,
3aKJIFOYAIONIYIOCS B KOHTPOJIE 3a MPOLIECCOM U3YUYECHUSI XUMHUU U
BHECEHUU HEOOXOIUMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX
ATaraM M cnoco0aMm M3y4deHUsl Kypca XUMHUU

KomuuecTBo IMPAKTHYCCKUX W KOHTPOJIBHBIX pa60T COOTBCTCTBYIOT PCKOMCHIAIUAM

IIPOTrpaMMBI:
IIpakmuueckue pabomoi 4
Huaenocmuueckue u kKoumpoabHvle pabomol 3

Pabouast mporpamma no npeaMety buosnorust yunteiBaeT pabouyio mporpammy
BOCIIUTAHUS YEPE3 LEJIEBbIE OPUEHTUPHI PE3YJITATOB BOCITUTAHHUS.

[IpomexxyTouHass arrectanus MPOBOAWTCS O€3 aTTECTAIMOHHBIX WCIBITAHUNA Ha
OCHOBE TEKYIIEr0 KOHTPOJISI C (huKcaiued pesyibTaTa B BUJE TOJOBOH OTMETKH IO
peaAMETY.

KOHTpOJIBHO-OHCHO‘{HBIe npoucaypbl MIpOBOAATCA B COOTBETCTBHHM C KaJICHAAPHO-
TCMATUYCCKUM IIJIIAHUPOBAHUCM.
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TemaTuuyeckoe IIIAHUPOBAHUE

7 KJIACC
Ne | HammeHoBaHue KosuuecTBo yacos DnekTpoHHbIe (U POBBIC) 00pa30BaTEIbHbIC
I | Pa3NenoBHTEM [Boerg Kontposbusie |[IpakTudeckue peCypeet
HpOrpamMMel paboThI paboThI
Pazpgen 1.
1.1 | TIpeamer 4 1 1 bubnmoreka [JOK
XUMHH | https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-
METO/IBI &€ ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
U3yUYCHHS
Paznen 2.
2.1 | Crpoenue 2 0 0 bubnuoreka L{OK https://lesson.edu.ru/04/08
BEIIECTB U HX
arperaTtHele
COCTOSAHHUA
Pa3znen 3.
31 | Cwmecu 5 0 1 bubnuoteka [{OK https://lesson.edu.ru/04/08
BCIIIECTB, MX
cocTaB
Pasnen 4.
41 | Dusmyeckue 3 0 2 bubmuoreka L{OK https://lesson.edu.ru/04/08
SIBIICHUSI B
XUMHH
Paspgen 5.
51 | Cocras 5 1 0 bubaunotexa IOK https://lesson.edu.ru/04/08
BEIIICCTB.
Xumuieckue
3HAaKHU U
(hopmyIbl
Paspgen 6.
6.1 | Ilpoctere 4 0 0 bubaunotexa IOK https://lesson.edu.ru/04/08
BEIIIECTBA
Paznen 7.
7.1 | Cnoxuble 11 1 0 bubaunotexa IOK https://lesson.edu.ru/04/08
BEIIIECTBA
Hroro 34 3 4
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IHOYPOYHOE INTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoka KomnuuecTBo vacos [Hara OJeKTpoHHbIE TU(PPOBBIE
/11 Beero | KontporsHsie | [Ipaxtiueckue | H3YIeHHA o0pa3oBaTeIbHBIE PECYPCHI
paboTEI paboTHI
Tema |. Ipeomem xumuu u memoosl eé usyuenus (4 u)

1. |IIpeamer xumuu. BBogHbIN 1 bubmmoreka [IOK
MHCTpyKTax 1o Th B https://clck.ru/3CpdUW
KaOWHETE XIMHH.

2. |SIBneHUs, MPOUCXOMASIIUE 1 bubmmoreka [IOK
C BeIIeCTBAMHU https://clck.ru/3CpdUW

3. |HaGmonenue u 1 bubaunoreka [JOK
IKCIIEPUMEHT B XHUMHUH https://clck.ru/3CpdUW

4. |IIpaktuueckas padorta Ne 1. 1 1 Bu6mmoreka [IOK
3HAKOMCTBO C https://clck.ru/3CpdRG
mabopaTOpHBIM
000pyIOBaHHEM.

IIpaBuna TexHuku
0e301acHOCTH TIpH padoTe
B KaOWHETe XUMHH
Tema ll. Cmpoenue sewecme u ux azpezamuvie cocmosnus (2 u)

5. |Crpoenmue BemiecTB 1 bubmmoreka [HOK

https://clck.ru/3CpdVg

6. |ArperarHble COCTOSHHUS 1 bubanoreka [IOK
BEIIECTB https://clck.ru/3CpdVg

Tema lll. Cmecu eewecmes, ux cocmae (5 u)

7. |YwucTele BemecTBa U 1 bubmmoreka [IOK
cMecH https://m.edsoo.ru/ff0d323c

8. |l"a3oBBIe cMmecu 1 butmoreka [IOK

https://m.edsoo.ru/ff0d2a6¢c

9. |MaccoBas nonsa 1 Bubnmnorexa [JOK
PacTBOPEHHOTO BEIECTBA https://m.edsoo.ru/ff0d2d50

10. | [TpakTrueckas padora Ne 2 1 bubanoreka LHOK
«[puroroBieHue pacTBopa https://m.edsoo.ru/ff0d26ca
C ONpeaeNEHHON
MaccoBOU J0JeH
PaCTBOPEHHOTO BEIIECTBA»

Nucrpykrax no Th

11. |[MaccoBas jomns 1 bu6mmoreka IJOK

npumMeceit https://m.edsoo.ru/ff0d323c
Tema |V. ®uzuyeckue sABJeHUS B XUMHH (3 1)

12. |Hexotopsie ciocoObl 1 Bbu6immoreka LIOK
paszeneHus cMecei https://clck.ru/3Cpd XN

13. | AucTrmsaims, nin 1 1 butmmoreka [IOK

MePETOHKA.
[paktuueckas pabora Ne 3
«BpIpatuBanue
KPHUCTAJJIOB COJIM
Wnctpykrax no Th

https://m.edsoo.ru/ff0d26ca
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Ne Tewma ypoka KonuuecTBo yacos [ara OJeKTpoHHbIE HU(PPOBBIE
7 Beero | KontporsHbie |[Tpaxtiueckue | H3YIeHHA o0pa3oBaTeIbHBIE PECYPCHI
paboTHI paboTHI

14. |[IpakTaeckass padora Ne 1 1 bubmmoreka [HIOK

4 «OuncTtka TOBapeHHOU
conm» Muctpykrax mo Th https://clck.ru/3CpdYr
Tema V. CocraB BemecTB. XumMuueckne 3Haku u gopmysant (5 )
15. | XuMudaeckue 3JIeMeHTH 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d4290
16. | XuMudeckue 3HAKM. 1 bubmmoreka [JOK
Tabnuna XUMHYECKUAX https://m.edsoo.ru/ff0d448e
anementoB [. U.
MenpeneeBa https://clck.ru/3CpdrR

17. | Xummaeckue GopMyIbl. 1 bubmmoreka [HOK
OTHOCHTENTbHBIC ATOMHAS https://m.edsoo.ru/ff0d4614
¥ MOJIEKYJISIPHAsi MaCCHI

18. |IToBTOpenue u o0oOIICHNE 1 bubmmoreka [HOK

Tembl. IToaroroska x https://m.edsoo.ru/ff0d497a
KOHTPOJIBHOH paboTe
19. | Kontponbhas paboralNe 1| 1 1 Bu6mmoreka [IOK
«HucTeie BemecTsa u https://m.edsoo.ru/ff0d4790
cMecu. XuMHUYecKas
CHUMBOJINKA)
Tema V1. Ilpocmole sewecmea (4 u)

20. | MeTamisl 1 butmmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

21. |TIpencTaBUTENN METAIIIOB 1 bubanoreka [HOK

(YpOoK- yueHH4IecKas https://m.edsoo.ru/ff0d4ae2
KoH(DepeHIus)

22. | Hemeraisl 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

23. |IIpencraBurenu 1 bubanoreka [IOK

HEMETAIIOB https://m.edsoo.ru/ff0d4dd0
(Ypok- yueHn4eckas
KoH(DepeHIus)

Tema V1l. Cnoxubie BemecrBa (11 u)

24. | BameHTHOCTD 1 butmmoreka [IOK
https://m.edsoo.ru/ff0d3al6
https://clck.ru/3CpdrR

25. | Oxcusl 1 bu6mmoreka IJOK
https://m.edsoo.ru/ff0d50d2
https://clck.ru/3Cpdyw

26. |IIpencraBuTenu OKCHIIOB 1 Bbu6immoreka LIOK

(Ypox yueHuueckas https://m.edsoo.ru/ff0d4dd0
KOH(EepEHIIHs) https://clck.ru/3Cpdyw

27. | Kucmotsr 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d4f42

28. [[IpencraBUTEM KUCIOT 1 bubmmnoreka [JOK

(Yypok — ydeHudecKkas

https://m.edsoo.ru/ff0d542e
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Ne Tewma ypoka KonuuecTBo yacos [ara OJeKTpoHHbIE HU(PPOBBIE
7 Beero | KontporsHbie | [Ipaxtiueckue | H3YIeHHA o0pa3oBaTeIbHBIE PECYPCHI
paboTEI paboTHI
KOH(DEPEHITHS)
29. |OcHoBaHwus. 1 bubnunoreka [HOK
[pencraBuTe M OCHOBaHUI https://m.edsoo.ru/ff0d55a0
30. | Comu 1 bubmmorexa [JOK
https://clck.ru/3Cpe2P
31. |[TIpeacraBurenu coieit 1 bubmmoreka [{OK
(ypox — yueHHYecKas https://clck.ru/3Cpe2P
KoH(epeHus)
32. |Knaccudukanus 1 Bu6mmoreka LIOK
HEOPraHUYECKUX BEIIECTB https://clck.ru/3Cpdwy
33.|KouTponbHas pabora Ne 2| 1 1 Bbubaunoreka [IOK
«OCHOBHBIE KJIacChl
HEOPraHUYECKUX https://clck.ru/3Cpe56
COCIVHEHNH»
34.|AHanu3 KOHTPOIHHOU 1 bubmmoreka [IOK
pabotsr. IlogBenenue
HUTOTOB y4eOHOTo roja https://clck.ru/3Cpe56
Htoro 34 3 4

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA

Oos3aTesqbHbIC y4eOHbIe MATePHAbI AJIS1 YYeHHKA
1 O.C.I'abpuensn, N.I'.OctpoymoB, C. A. CnaakoB «XuMHsI»
ITpoceemnienue, 2023,
2. Pabouas tetpans k yueOnomy nocoouto O.C.I'abpuensina, .I'.Octpoymona, C. A.
CnankoBa «Xumusi» 7 knacc. Mocksa, [Ipocsenienue, 2023,

7 xnacc, Mockaa,

MeToanyeckue MaTepraJibl 1J1sl yYUTeJIs1
1. XUMUA IlpumepHsie  paboune mnporpammsl. IlpenmernHas  nounus  yueObnukoB  O. C.
['abpuensna u np.7 knacc. YueOHoe mnocobue s o0mieoOpa3zoBaTenbHbIX OpraHuzanuil. M.:
«[Ipoceemenuey. 2023

2. Xumus 7 knace. Yuebuuk Hasurarop ¢ CD auckom.

Hudposbie 06pa3oBaTe/ibHbIE peCyPChl H PeCYPChI CETH HHTEPHET

1. buomoteka IIOK  https://clck.ru/3Cpe7f

2. ®UIIN Meromnueckas konwika 3amanuid. https://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-
9-klassov
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