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IMOSICHUTEJIBHASA 3AIINCKA

Pabouast rporpamMma IIporie/leBTUUeCKOro Kypca «Xumusi. BBezseHue B mpeaMeT. 7 KiacC» yueOHOTO TipeaMeTa «XHUMUs»
OCHOBHOT0 00111ero o6pa3oBaHus pacCuMTaHa Ha obyuaroruxcsi 7 KnaccoB. [IpomnezieBTHueckuii Kypc « Xumusi. BeezieHue B
npegMeT. 7 KiacC» yueOHOro rpeiMera «XMMHsS» Ha YPOBHe OCHOBHOTO 001ijero oOpa3oBaHUsl, TIPEXKe BCETO, CTABUT
CBOeM 1enbl0 ChOPpMHpPOBATH YCTOMUMBBIA HWHTEpeC K JanbHeWllleMy H3yueHHi0  ydyeOHOTO mipegMeTa «XHUMUS».
O6yuaroiiecs 1oJiyuyaT BO3MOXXHOCTh OCMBIC/IUTh MECTO XUMHUM CPeZI eCTeCTBeHHOHAYYHbIX UCIUIUIMH, TTI03HAKOMUTbLCS
C TIpeIMeTOM U3y4YeHWs] XWMWM, H3YUUTh OCHOBHble HauOojiee BaKHble XUMHUUYECKHWe TeOPUM W 3aKOHBI, a TaKXKe
MTOCMOTpPeTh Ha MHUP OOBEKTOB MaTepHa/JlbHOTO MHpA TIJla3aMd XUMHKa. OTHpaBHOM TOUKOMW /i1 JaHHOTO Kypca SIBUJICS
paHee H3y4eHHBbIM MaTepvasl ecTeCTBeHHOHAyUYHbIX yUeOHBIX MpeaMeToB — Ouosnoruu, reorpadvd, GU3UKA, a TaKKe
MaTemaTuku. Yepe3 0000IeHre paHee WM3y4eHHOTO BBICTPAMBAETCs COJlepP)KaHWe JaHHOTO Kypca, M3ydeHHe KOTOPOTo
MPU3BaHO CYIIeCTBEHHO TOBBICUTh KauyeCcTBO [JOCTH)KEHHUs TpeJMETHbIX pe3y/IbTaTOB OCBOEHUS OCHOBHOM
obpa3oBaTe/ibHOW TIpOrpaMMbl OCHOBHOTO o0iriero obpa3oBanusi (gamee — OOIT OOO) B yactu ydyeGHOro mpeamMera
«XUMUSI», U3yueHre KOTOPOro OTHeceHO K 8 u 9 Knaccam. B 1jesis1x (popMUpOBaHUsi XUMUUECKOTO B3TJ/IsiZia HA MUP B Kypce
TPOBOJSATCS IIMPOKHE KOPPeJISILIMA MeXXAY MOTyUeHHbIMU B KJIacCe 3/IeMeHTapHbIMU XUMHUYeCKUMM 3HAHUSIMUA U HaBbIKaMH,
C OJIHOM CTOPOHBI, U CBOMCTBaMU OOBEKTOB, KOTOPble W3BECTHBI 00YyUarol[MMCsS B TOBCEJHEBHOW >KW3HM, HO JI0 3TOTO
BOCTIPUHMMA/IMCh UMH JIMIIb Ha OBITOBOM ypOBHe, — C Apyroi. OOydaromyMcst mpejjiaraeTcss TIOCMOTPeTh Ha BO3JYX,
KUCJIOPOJ, YT/IeKUC/IbIM Ta3, BOAY, OBAPEHHYIO COJb, IJIFOKO3Y, Ta3, He(Tb, YyroJb, MeTasibl U CIIaBbl, CTEK/O0, (hasHC U
dapdop, TmoNMMeEDPBI C TO3WLUK XUMHW. ABTOPCKHN CTWIb W3/I0KEHUsT T103BOJIsieT BBOAUTh U 00CY»KJaTh XUMHUUeCKHe
TOHSATUSI U TEPMUHBI B IOCTYITHOM W Har/siAHoW gopme. Ilpu mM3yueHMUM XMMUU BeAYIyI0 pOJib UTPaeT ITI03HaBaTe/bHasl
JesITe/IbHOCTh, TI03TOMY OCHOBHBIE BH/IbI YUeOHOM [1esiTeTbHOCTH YYall[UXCsS Ha YPOBHe y4eOHBIX AeMCTBUM BK/IIOUAIOT
yMeHUsI OB/lafieBaTb MeETO/[aMH HAy4YHOTO TI03HAHWS, XapaKTepU30BaTh, OOBACHATH, KIAaCCU(PUIIMPOBATh, BBITIOIHATh
XUMUUECKUN SKCIIepUMeHT U T. . TeMaTWdeckoe TIJITaHUPOBaHWe TPOTMeeBTUUECKOro (BBOJHOT0) Kypca yueOHOTo
npeMeTa «XHMMHsI» Ha yPOBHE OCHOBHOTO 0011jero o6pa3oBaHMsi COCTaB/IeHO U3 pacyeTta 1 uac B Hejesio.

OcHoBHOe 001iee oOpa3oBaHWe HampaBieHO Ha TMOJTOTOBKY OOyuaromIMXCsi K OCO3HaHHOMY BBIOODY >KW3HEHHOTO U
Npo(eCcCUOHAILHOTO TyTU, BOCIWTAHWE yMEHUSI CaMOCTOSTE/bHO CTaBUThL LieJId W ONpeJensTh MyTH WX [JOCTHXXKeHUS,
WCII0/Tb30BaTh TTPUOOPeTeHHBIM B 00pa30BaTe/IbHOM OpraHW3aliM OIbIT JeATebHOCTH B peabHOM »ku3Hu. B ®I'OC 000
BbiZie/IeHbl TpY  TJIaBHBIe I[e/TM OCHOBHOTO 001ero obpa3oBaHusi. DTO OCHOBaHHOe Ha TIPUOOPEeTeHHBIX 3HAHHUSIX
¢dopmMUpOBaHUe 1[eJIOCTHOTO TPE/ICTaBIeHUsI 0 MUpe, TIpUoOpeTeHre OrbITa Pa3HOOOPa3HOM /eATeNlbHOCTHA U TIOATOTOBKA K



OCYIL[eCTB/IEHHIO OCO3HAHHOTO BbIOOpa WHMBHAYa/JbHOW 0O0Opa3oBaTe/ibHOM WM TIPOdecCHOHaTbHONW  TPaeKTOpHH.
M3ydeHrie XMWY Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHus JO/DKHO 00eCTIeunTh:

1) popmMrpoBaHUMe CUCTEMBI XUMUYECKHUX 3HAaHWW KaK YaCTU eCTeCTBeHHOHay4YHOW KapTHMHBI MUPO3/IaHuSsI;

2) pa3BuUTHe TUYHOCTH O0Yyuaroluxcsl, UX WHTe/IJIeKTya/lbHOe U HPaBCTBEHHOE COBEpIlIeHCTBOBaHHWe, (hOpMHUpOBaHUe
T'YMaHHUCTUYECKUX OTHOIIIeHHH, BOCITUTaHHe 6epPe)KHOTO OTHOILIEHHUSI K TIPUPO/IE;

3) moHuMaHHe MoTpeOHOCTH OOIIeCcTBa B pa3BUTHM XWMWUWA M BO3MOJKHOCTH BbIOOpa XMMUU B KauecTBe Oyayimeit
CIeLanbHOCTY;

4) npuobpeTeHre HaBbiKa Oe3oracHO paboTHI C BelljeCTBaMM, BK/ItOUasi Te, C KOTOPbIMU 00yyYarollyecss BCTpeuaroTcst

B MMOBCEJHEBHOMW JKU3HU.
XWMUST BXOAUT B YUCJIO €CTECTBEHHBIX HAyK, U3y4arOlIUX MPUPOJHbIE SIBJIEHUS], BHEILIHUE 0 OTHOLIEHUIO K uesioBeKy. B
LIEHTPe BHUMAaHUS XUMUW HaXOZSTCS BeIecTBa, MX CBOMCTBA M TIpeBpallleHHs, a TakKKe BbITEKarolllee U3 CBOUCTB
rnpuMeHeHue. [103ToMy u3yueHrWe XMMHUM MMeeT Kak (hyHJaMeHTa/bHble L/l MOCTPOEHUs] eUHOM eCTeCTBeHHOHAay4YHOU
KapTWUHBI MHUPO3/]aHus, TaK W Cyry0o TpakTHYecKHWe, CBs3aHHble C IMPUMEHEHHWeM KOHKDETHBIX BeIeCTB B TeXHUKE,
TTPOMBIIIIJIEHHOCTH, CelTbCKOM XO3SIMCTBe U B ObITY. BakHeHIIMMU co/iepyKaTeIbHBIMU JIMHUSMH IITKOJIBHOTO Kypca XUMHH
MOTYT OBbITh yYCJIOBHO Ha3BaHbI «BeriecTtBo», «XuUMUUeckas: peakiusi», «[IpuMeHeHue BemecTB» U «SI3bIK XUMHUM». BIioK
«BeljecTBo» BK/IHOYAeT 3HaHUSI O BellleCTBaX: COCTaBe, CTPOEHUM W CBOWMCTBAaX, B TOM YMC/ie aHaau3 OUOIOruuecKoi
aKTUBHOCTU M TOKCUUHOCTH. bBoK «XuMuueckas peakiysi» TpeflyCMaTPUBaeT 3HAKOMCTBO C TIPHM3HAaKaMH MPOTeKaHUs
XUMUUeCKUX Peakivil U TIpaBUiaMu 3aMuicy ypaBHeHUM XUMHUUeckux peakuyid. Biiok «[IpriMeHeHue BeliljeCTB» HeceT B cebe
vHbopMalio 060 06s1acTsAX TIpUMeHeHHs COeAMHeHUM, JIOTUYeCKH BBLITEKAloIyl0 W3 aHa/lv3a CBOWCTB BelrlecTB (610K
«BelrjecTBo»), Tak KaK WMEHHO CBOMCTBA BeIIeCTB OTpe/e/ISIIOT UX TIpUMeHeHre. Bok «SI3bIK XUMUK» BKIHOYaeT B ceOst
Ba)KHEMIIIMe TTOHATUS ¥ TePMHHBI XMMHH, a TaKKe XUMUUeCKyI0 HOMEHKIATypy. B 3ToT 610K Takke BXOAST Ba)KHeMIIIVe
TEOpUM W KOHLeNLUUU — aTOMHO-MOJIEKYJ/IIDHOE y4YeHue, 3aKOH COXpaHeHusi Macchl, Ilepuoanyeckuii 3aKOH
. . Menpeneesa.

[ponegeBTHUECKUIT Kypc «XuMusi. BBeseHue B mipesi MeT. 7 KaacC» yueOHOro rnpeamMeTa «XUMHS» MOXKET OBITh
BK/IFOUEH B yueOHbIM myiaH 7 kimacca B yacth OOIT OOO, dbopMmupyeMyro yuyaCTHUKaMH 0Opa3oBaTebHBIX OTHOIIEHHH.
Pabouast mporpaMmMa mporeZieBTHUeCKOro Kypca « XuMust. BBezeHue B TipeiMeT. 7 Kacc» yueGHOTo rpeameTa « XUMUsI» Ha
yPOBHe OCHOBHOTO 001iero obpa3oBaHusi paccurtaHa Ha 34 uaca (1 yac B Hezemo). Peanu3saiiusi JaHHON MpoOrpaMMbl B
ripoijecce 0O0yueHUs TO3BOIUT COPMHUPOBATL Y OOyUaroluXcs WHTepeC K yuebHOMY TMpeaMeTy «XUMHS», TIOJTOTOBUTh
oOyuaroiuxcst K 6osiee MPOAYKTUBHOMY U 3(DPeKTUBHOMY YCBOEHHIO OCHOBHBIX KYpCOB yueOHOTrO TipefiMeTa «XHUMHUS»,



n3yuaembix B 8 u 9 kiaccax. M3yueHue mporeeBTUUECKOro Kypca «XuMusi. BBefeHre B Tipegmer. 7 Kjacc» ydeOHOTO
npegMeTa «XHWMHs» Ha YPOBHE OCHOBHOTO 001ijero oOpa3oBaHUs IMO3BOMMUT 0OOOIIUTH 3HAHUS W YMeHUs, TOJyueHHbIe
oOyuarolUMHUCS TIpU HW3y4YeHUU [JPYTMX  eCTeCTBeHHOHAyUHbIX YyueOHbBIX TIIpeJAMeTOB, TIOKa3aTh MeCTO XWUMWUU B
eCTeCTBO3HaHWH, a TaKXKe CO3/aTh MPeANOChUTKA Jist 0oJiee YCIeIHOro JOCTHXeHUs MpeJMeTHBIX pe3y/IbTaTOB OCBOe HUS
OOIT OOO B yacTu yuebHOTO TpeiMeTa « XUMUSD».

COAEPXAHUE OBYUEHUSA

Beepenue: IIpupoga. ®usuueckue tesna. fABneHus npupogbl. EctectBo3Hanue. EcrtecTBeHHble Hayku. [IpeamMer usyudeHus
XUMHUH. MeCTo XUMUM Cpe/ld eCTeCTBeHHbIX HayK. OOBeKThI KUBOM 1 HE)KHUBOM TPUPO/Ibl. Y POBHU OpPraHU3al[ii He)KUBOU U
JKABOU MaTepUM.

Ot aTroma 0 BemjecrtBa: ATOM — HauMeHbIIIas YacTuLa BeljecTBa. HeM3MeHHOCTh aTOMOB B XUMUYECKUX MpPeBPallleHUsIX.
Xumuuecknu  3yieMeHT. CUMBOJIbI aTOMOB XWMHWYECKUX 3J/IeMEHTOB. faepHasti peakuus. [IporcxokgeHue >3/1eMeHTOB.
[TpocTeie BeljecTBa. Cii0)KHBIE BellleCTBa (XUMUYECKHe coe/luHeHUs ). XumMuueckasi dhopmysna. UucnoBout uHzekc. OTKpbITUE
XUMHUECKUX 3/IEMEHTOB. ATOMbI YCTOWUKBBIE U HEYCTOWUMUBBLIE. KDyroBOPOTHI aTOMOB XMMUUECKUX 3JIEMEHTOB B MPUPOJE
(kucsopoga, a3oTa U yriepozaa). POTOCUHTE3 KaK OJWH M3 IyTeld KPYroBopoTa yriepoga. PacripeneneHue aToMOB
XMMHUEeCKHX 3/1eMeHTOB B KocMoce (BceneHHoi, Hattleii ['aakTrke, ComHeuHOM cucTeMe) U Ha 3emiie. Bogopog v reivii —
camble pacripoCcTpaHeHHble 3jeMeHTbl BO BcesnenHol. Kucnopos — camblid pacripoCTpaHEHHBIM 3/1IEMEHT Ha 3emJe.
Haubonee pacrnpocTtpaHeHHbIe 3/IeMEHThI B Pa3HBIX YacTIX 3eMyd. XWUMHWUECKHe 3JIEMEHThl B JKMBBIX OpraHM3Max:
3JIeMeHThI J>KU3HHW, MaKpO- M MHKpO3JieMeHThl. BHOIOrHdyeck  akTHBHBbIE BeIllecTBa. Y CTOWUMBBIe (CTaOW/IbHBIE) U
HeyCToWuuBble (pPaJiIMOaKTUBHbIE) XHWMUUECKUe 3jieMeHTbl. PaJuoakTHBHbIM pacrnaj. Paguo akTUBHOCTb. M30TOIBI.
[IpyMeHeHMe HEYCTOWMUMBBLIX (paZlMOAKTUBHBLIX) aTOMOB. llernHasi peakuys. AToMmHasi SHeprusi. JKuU3Hb U [J1eITeIbHOCTh
A. A. bekkepesnsi. DneMeHTapHbIe YaCTUL[bI (TPOTOHBI, HEUTPOHBI U 3/IEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTUKU — Macca U
3apsaa. Aapo aroma. MaccoBoe unciio. B3anMocBsi3b MacCOBOTO YKMCJIa C YUCJIOM MPOTOHOB ¥ HEUTPOHOB. ATOMHasi eJMHH1LIA
Maccel. TlopsiiKOBBIE ~ HOMeEp »37eMeHTa. JJIeKTpOHHash 00osiouka aToma. JKusHb W JesTenbHOCTb 3. Pesepdopaa.
XUMUYECKUN 3/IeMeHT KaK COBOKYITHOCTb aTOMOB, UMEIOI[UX OJMHAKOBbIN 3apsif sifpa. CpaBHUTE/bHbIA COCTAaB U30TO OB
Boziopozia U yriepoza. Criocobbl 0603HaueHusi u30TOnoB. Victopusi co3fanust [leprofnyeckod CUCTEMbl XUMUYECKUX
sneMeHTOB. [leproanuHocTk. [Teproanueckuit 3akoH [. V1. MeHaeneeBa. [leppoandeckasi crucremMa. JKu3Hb U JeATelbHOCTD
. . MenpeneeBa. [lepuoauueckasi cucrema [I. WM. MengeneeBa. [IVHHBIM M KOPOTKMU BapuaHThl Ileprogurueckou
cuctemsl [1. 1. MeHgeneeBa. [lepuo/ibl: KOPOTKHE U AjIMHHBIE. ['pyTinbl, rinaBHble U ob0uHbIe moArpyIel. MHopmalius o
XUMHUECKOM 3JieMeHTe, cofiepxkaijasics B [lepuoanueckont cucteme 1. U. MeHpeneeBa. KusHb u JestesnibHOCTh H. Bopa.
Monekyna. [ToHsiTHE O XMMHWUECKOU CBsI3U. BeljecTtBa MOJIeKy/ISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, UX XapaKTepPUCTHKA.



CrpoeHue MosieKysi. Mojenu MoJieKy/l: IIapocTep)KHeBble W MaciuTabHble. MosekysisipHass Macca. [Ipumepsl BelijecTB
MOJIEKYJIIPDHOTO CTPOEeHUsI: TlePeKrCh BOA0PO/ia, MOJIEKYJ/ISIPHBIA BOJOPO/, MOJIEKY/ISIPHBIN KHUCIO0PO/I, 030H, MOJIEKY/ISIPHBIM
a30T, MO JIeKYJ/ISIpHBIN MO/, BO/la, aMMUaK, YI/IeKUC/bIN ra3, QyiiepeH, MeTaH, 3TWIeH, CIUPT (3TUIOBbIN CITUPT), TJIULIEPUH,
yKCyc (YKCyCHasi KUC/I0Ta), TJIF0K03a, caxap (caxapo3a). ArperaTHble COCTOSIHUS BelllecTBa (TBep/ioe, KUIKoe, ra3oobpa3Hoe)
U UX XapakTepucTuka. CTpoeHHe BOZbI B TBEPJOM, >KHUAKOM U Tra3000pa3HOM cocTosiHuu. KpucTanmiueckue u amopdHbie
BeljecTBa. Pu3nueckue TPOLIECCHI: TUIaB/AeHWe, KPUCTas/UIM3allvs, HCTapeHue, KOHZAeHcalus, Cybammarus (BO3TOHKA).
dusrueckre CBOMCTBa BelllecTBa (TemriepaTypa IUIaB/ieHUsI M TeMmriepaTypa KureHus). Kpuctamibsl. Kpucranidueckas
peiietka. MoHbl. Kpucranivyeckasi pelieTka moBapeHHOW coiu. PopMbl KPUCTA/UIOB pa3/MUHbIX BellecTB (Ky0, oKTaszp,
JoJeKasp, poM003/p, cTosbuaThie U MylacTUHYaThle KpucTauibl). Cpoctku. [py3bl. Jenaputsl. Knaccudukaiys BelectB
no cocraBy. WHauBUzyanbHble (UMCThIe) BelllecTBa U cMmecu. IIpocTeie BeljecTBa. CioKHbIe BellleCTBa (XMMHUYECKUe
coefvHeHus). MeTaiibl ¥ HemMeTalibl, UX CBoWcTBa. HeopraHuueckue v opraHudeckue BeljecTBa. OCHOBHbIE K/1acChl
HeOpraHWYeCcKUX BeIeCcTB: OKCH/bI, KUCJIOTHI (CoJisiHasi, CepHas, a30THas, yroJibHasi, (pocdopHasi), CO/JM, OCHOBAHWUSI.
[Menoun. ®usrueckre U XUMUUECKUe sIBJIeHUs. XUMUUecKasi peakiiysi. PeareHThbl ¥ IPOAYKThI Peakiii. 3aKOH COXpaHeHUs
Macchl. YpaBHeHUe XuMuueckod peakuyu. KosdouiyenTtsl. [Ipyu3Hakd XUMHUUYECKUX peaklydid: W3MeHeHHe 1IBeTa,
oOpa3oBaHMe 0cCafika, Bbifie/ieHHe ra3a, BbiieJieHHWe WK TIOTJIOIIeHWe TeTula, BO3HUKHOBeHHe cCBeTa. [leMOHCTpalyvu:
[Tepuoguueckas cucrema /1. V. MenzeneeBa. O6Gpasiibl BellleCTB MOJEKY/ISIPHOTO U HEMOJIEKY/ISPHOTO CTpoeHUsi. Mogenu
HEKOTOPBIX MPOCTBIX MOJIeKy (BOZa, YI/IEKUC/IbIM ra3, KUCI0poA, Bogopo). [lnaBneHue Bocka (mapadyHa) Kak npumep Gu
3uueckoro siejieHus. Kumenue BoJibl Kak rpumep ¢usmyeckoro siBaeHusi. Kpucraninueckasi peleTka XJ0puza HaTpUsl.
O6pasiipl MHAWBU/ya/lbHBIX BelljecTB (MeTa/libl, HeMeTa//bl, CJIOKHble BelllecTBa) W cMeceii (pacTBODbI, TpaHUT).
3HaKoMCTBO C oOpa3ljamMu OKCHZOB, KHUCJOT, cOjieid, ocHoBaHuM. ['opeHre BockoBol (Mapa)yiHOBOI) CBeud Kak TpUMep
XUMUUecKoro siBieHusi. [losiBiieHre oKpacku eHondTarenHa B TPUCYTCTBUM IileJioud  (U3BEeCTKOBOM BObI) Kak
XxuMuyeckoe siBjieHve. [loMyTHeHUWe U3BEeCTKOBOW BOJbI TpHU [IeCTBUU YTJIEKHUCIOTO Ta3a KaK XWMUUecKoe siBJieHHe.
Peakiuu, 1eMOHCTPUPYIOLLMe TIPU3HAKU XMMUUeCKUX peaKLvii: B3aMMO/eMCTBYe TlepMaHTraHaTa Kaausi C CyJ1b(UTOM HaTpusi
B KHCJIOW Cpejle, B3aUMO/ZIEMCTBHE XJIOPH/la HATpUs C HUTpaTOM cepebpa, B3auMojieiicTBUe KapOoHaTa HaTpUsl C COJISTHOM
KUCJIOTOU, B3aUMO/IeCTBUE XJIOpH/ja aMMOHUST C TUAPOKCU/IOM HaTpUsi, TOPeHYe MarHusl.

OKkcnepuMeHTa/IbHasi pabora ¢ BemecrBamu: PactBopenue. PactBopuresns. PactBop. PacTBopumocTh. HachimeHHbIM
pactBop. MaccoBasi fonsi (TIpoLjeHTHasi KOHIeHTpal[usi) pacTBOPeHHOro BelllecTBa. JlabopaTopHasi rocyza: NMpoOHpKH,
XUMHYeCKre CTakaHbl, KOJIObI (TVIOCKOZIOHHBIE C IIApOBHUHBIM U KOHUUECKUM TYJIOBOM), BOPOHKH, ITUIUH/IPbI, MEH3YDPKH,
TIATIeTKH, IIIraTe/d, JIO)KKH, CTYMKUA C TeCTUKAMM, BbIllapuTe/bHble Yalllku. PunbTpoBaHue. PumbTphl. M3rotoBieHue
¢bunbTpa. Matepuanbl Ay GuIbTPoB. 3HaueHuWe (UILTPOBAaHHS B TIOBCeJHEBHOW >ku3HM. Harpeanwe. CriocoObl



HarpeBaHus. KambiHauusi. OOopyZoBaHWe [/ HarpeBaHWs: Ta30Bble TIeuM, 3/IeKTPUUYECKHe TIeud, 3JIeKTPOTUIUTKY,
ra3oBble TOPeJKA W CIUPTOBKU. BbimapuBaHue. JlabopaTopHoe o6opyzAoBaHve /il BbIMIApDUBAHUS: Ta30Bas Troperka,
3/IeKTPOTIMTKA, BbIMapuTenbHasi ¢dapdo poBas yallika, BoAsHas Oans. [Juctwinsius (rieperoHka). [IUCTWIISTODBI.
HMuctunnvpoBaHHasi Boza. Kpucramnusaiuys. OcoOeHHOCTW pocTa KpUCTa/iIoB. [leMoHcTpaiuu: PacTBopbl MemHOTO
Kyropoca pa3/inyHoM KoHueHTpaiuu. O6pa3ipl punbtpoB. Ob6opygoBaHMe [Jisi HarpeBaHUs: 3/IeKTPOIUIMTKH, T'a30Bble
TOpeJIKM ¥ CITUPTOBKU. HarpeBaHue >KUKOCTeM B cTakaHe W B pobupke. BrifesieHue xyopoduia U3 3e/eH0oro JIMCTa Mpu
00paboTKe ero ropsumMM STWIOBBIM COMpPTOM. KpucTannusaiusi HATpaTa Kalaus TPU OXJIaKAEeHWW ero Hachl I[eHHOTO
pacTtBopa. JIabopaTtopHbie omnbIThI: JIabopaTopHbiii orbIT 1. ITpuroToBneHre pacTBOpa MoBapeHHOW coyd. JIabopaTopHbIi
oreIT 2. [IpuroToByieHre pacTBopa MeJHOro Kyropoca. JlabopaTopHsiit onbiT 3. Pa3zeneHue cMecy mecka U MOBapeHHOU
comu ¢umbTpoBaHueM. JlabopaTopHbiii orbIT 4. HarpeBanue Ha 3sekTporiiuTke. JlabopaTopHbiii oribIT 5. CTpoeHue
rjiaMeHHu cBeur. JTabopaTopHsblii onbIT 6. KprcTannu3saiys KaTuiHON CeH TPhI.

BemecTBa Bokpyr Hac: Bo3ayx. ATmocdepa 3emau. Xumuueckui coctaB Bo3ayxa. CBOMCTBa Bo3fyXa. Bja)KHOCTE.
Kucnopog — camblii akKTHUBHBIM KOMITIOHEHT BO34yxa. l'opeHuwe BewmjectB B kKuoiopoge.  OKuC/eHMe KHUC/IOPOJOM
OpraHWuYeCcKUX BelleCTB — MWCTOYHUK SHEPIWM J>KMBBIX OpraHusMoB. Pa3szeneHue Bo3fyxXxa Ha a30T UM KUC/IOPOJ,.
[IpumeHeHue kuciaopoga. CocrtaB Bo3fyxa ApeBHel 3emsd. IlosiBieHuwe kucioposa B aTtMocdepe 3emiu. KauecTBo
Bo3Zyxa. TokcuuHble BelllecTBa B Bo3ayxe. O30H. Boma — camoe pacrpocTpaHeHHOe Ha 3emJie C/I0XKHOe BellecTBO.
KpyroBopot Bozbl Ha 3emsie. ArperaTHbele COCTOSSHUS BOAbI. [IpecHas Boza. IuctuwivpoBaHHas Boja. Boga — ocHOBHOM
KOMIIOHEHT BCeX J>KMBBIX OpraHu3MoB. Bozma B opraHu3mMe uenoBeka. Posib BOABI B MNPOMBILIJIEHHOCTH U CEbCKOM
xo3sirictBe. CTpoeHHe MoJieKy bl BoAbl. MoJieKy/ia BOAbl Kak AUNO/b. BogopoaHas CBS3b U ee BAUSIHME Ha (pU3UUeCKUe
CBOMCTBa BOJbl. Bojja — BaKHEMIIMM pacTBOPUTE/b. YTJEKWC/IbIA Ta3: COCTaB M CTPOEHWe MOJIeKYJbl. ArperaTHble
COCTOSIHAA M (PU3HUecKre CBOMCTBA YIJIEKMCIOrO rasa. PacTBOpMMOCTBH YIJIEKMC/IOrO ra3a B BOZe. YToJibHasg KHCJIOTaA.
XrMHUUecKass aKkTUBHOCTb YTJIEKMC/IOTO ras3a. Posib yryieKucaoro rasa B MpUpOJe. YTJIEeKUC/IbIM ra3 — «IapHUKOBBIW Ta3».
PocT copepskaHus yriekucaoro rasa B atmocgepe. [Tporieccsl, TpUBOASILYE K BbIe/IEHUIO YIJIEKMCIOrO ra3a B atMocdepy.
KauecTBeHHas peakuysi Ha yryiekucibid ra3. [loBapeHHass conb — Xj0pyj, HaTpus. Pu3nueckre CBOKWCTBA MOBAPEHHOMU
Co/ii. 3HaueHue MMOBApeHHOM CO/M [JIS XKUBBIX OpraHu3moB. HaxoxeHve moBapeHHOM coiu B ripupoge. [Ipu meHeHue
roBapeHHOW comu. KameHHasi conb (ranur), ee AoObida. [loBapeHHasi CO/ib B MOPCKOM BOJie U COJISIHBIX 03€pax.
CamocaziouHasi cosib. Kraccudukaiusi moBapeHHOM COJIM MO CTeMeHW  UYUCTOThl M M0 CTeleHu U3MeTbYeHHOCTH.
WopvipoBaHHasi TmuviieBasi CoOJib. ['JllOKO3a — Camblid W3BECTHBIA TpeACTaBUTENb YIJeBOAOB. DopMysa TIJIFOKO3BI.
dusrueckre CBOUCTBA IVIIOKO3bl. PacTBOpMMOCTE TIU/IIOKO3bI B BoZe. lIpumeHeHue TI/IIOKO3bI B KOHJUTEPCKOU
TTPOMBIILIZIEHHOCTH. [JT0KO3a — OCHOBHOM WCTOUHHWK YHEPTUU >KUBBIX OpraHW3MOB. A3poOHOe U aHa3pobOHOe OKHC/IeHHe



[JIFOKO3bl. ['/TMKOTeH M Kpaxman KakK UCTOYHMKM TIJIFOKO3bl B JKMBBIX OpraHv3Max. bpokeHrve U ero mpuMeHeHue [Jis
MOTyUeHUs] TIWIIEeBbIX MPOAYKTOB. MuHepanbl. ['opHble mopoabl. XMMHUUECKHWHA COCTaB MHHEPA/IOB: KBaplia, KasbLWTa,
MarHeTuTa (MarHUTHOTO >KeJle3HsIKa), pOJOHWTA. ['OpHble MOpOJbI: MarMaTUueckKue, 0CaJl04YHble, MeTamopduueckue.
['vHa, mecok, W3BECTHSIK, MpaMOp: COCTaB, CBOMCTBa, NpuMeHeHWe. V3BecTb HeraileHas M TallleHas: MOJyueHWe U
rnpumMeHeHve. V3BecTKOBas BOZil@a M M3BECTKOBOe MOJIOKO. [IpypofHbIM ras, ero coctaB. MeTaH: COCTaB MOJIEKYJIbI,
cBoiicTBa U ripuMeHeHue. HedThb: cocTas, CBOlCTBa, puMeHeHue. [TociecTBUS pa3nuTyst He(TH Ha BOAHBIX TTOBEPXHOCTSIX
Mopeit 1 okeaHoB. [lepepaboTka He(TH: reperoHKa U KpeKUHr. [IpofyKTel mepepaboTku HedTH U WX ipuMeHeHre. HedTs,
TIPUPO/IHBIN U CJIaHLIeBbIN ra3, Oyphlii U KaMeHHbIA yrojib, Topd: ux obpa3oBaHMe U 3ajeraHue B 3eMHOW Kope. AHTpaLuT.
KokcoBanue yrnas. IIpoaykTel KOKCOBaHMSI (KOKC, KaMEHHOYTOJibHasi CMOJia W CBeTWIbHbIM (KOKCOBBIM) Ta3) U UX
ripumeHeHue. [TpumeHenue Topda.

HemoHcTpauyu: [leMoHCTpalMoHHBIM onbIT «Kucmopoa w3 Tabsetok». KauecTBeHHasi peaklds Ha YTI/IeKHC/IbIM Tras.
Kpucrannuueckas peleTka xjopyzia HaTpusi. O6pasiibl IIF0K03bI, caxapo3bl, KpaxMasa. Kosnekiusi « MuHepasbl ¥ TOpHbIe
nopoel». Kosiekuusi «Pa3fgaTounble oOpasiibl MOe3HbIX UCKOTIaeMbIX U MeTaioB». Kosnekius «Keapiy B npupoge».
[TpuroroBneHre N3BeCTKOBOUW BObI. Kosnekiusi «HedTh U IPOAYKTHI ee riepepaboTku». Kossekius «KaMeHHBIN yro/b 1
TIPOJIYKTHI ero nepepabotku». Komnekius «Topd ¥ MpOAYKThI ero rmepepaboTKm».

3HaKoMCTBO ¢ MaTrepuasamMu: Metasuibl. [IpefcTaBuTen MeTaanoB — Kene3o, MeJjb, aalOMHUHUM, LIUHK, OJI0BO, CBHHELI,
cepebpo, 30/10TO, TVIaTWHA, PTYTh. OKHC/IEHHe KUCIOPOoAOM Bo3ayxa. CBoiicTBa meta/uioB. IlmacTuuHOCTh. TSryuecTs.
CriaBel (JypasiOMUH, YyTyH, CTalb, JaTyHb W OpOH3a): COCTaB, CBOWCTBA, NMpuMeHeHWe. [IpombliiieHHas A00bIYa
MeTa/I/IOB U3 PYy/: MOJydyeHWe LIMHKA U3 [IUHKOBOW OOMAaHKM M UyTyHa U3 >KeJie3HOM pyAbl. MeTasuibl, Haxo/sIuecs B
MpUpoOJie B CaMOPOJHOM BHJE: 30/10TO U TjaTuHa. [IpumeHeHue metamioB. Crekna Kak amopgHbie Tena. KBapueBoe u
CUJIMKaTHOE CTeKJ/I0: COCTaB, MOyueHue, CBOKWCTBA. [lonyueHre BBICOKOXY/IO KeCTBEHHBIX W3/l PYYHbIM BbIyBaHUEM
n3 creksa. OKpacka CTeKoa MOHaMu MeTaioB. CManibThl — TUIyLIEeHble (Herpo3pauHble) cTeksna. JKUu3Hb U [esiTe/TbHOCThb
M. B. JlomoHocoBa. IIpumeHenue crekosn. Kepamuka (dhapdop u dasHc): criocod rmomyueHusi, CBOMCTBa. ['ma3ypsb.
[TpumeHeHve Kepamuku. [lomumepbl. OOpa3oBaHMWe TMOJMMEPOB U3 MOHOMepOB. Ma KpomosieKysna. Bupbl monmmepos:
TJIAaCTUKYU (TIOJTUITUJIEH, TIO JIUTIPOIWJIEH, TO/MKapOoHaThl, TedioH, MOMUATHIeHTepedTa JaT), 37acTOMephl (KayudyKu,
pe3uHa), MoMMepHble Bo/IoKHa. OcCO0eHHOCTH TI0/yueHus TTOIMMepOB, X NpuMeHeHue. CHMHTe TUUYeCKHe U TIPUPOJHbIE
rnosvMepsl. [JemoHcTpauyu Kosiekius «AJFOMUHAM U ero crilaBbl». Kostekuus «Kene3o U ero cruiaBbl». Kosinekius
«Pa3gaTounbie obpasiibl TMOME3HBIX MCKOTIAeMbIX U MeTasuioB». Komnekiusi «UyryH u  cramb». Komekiusi «CTeKno u
usgenusi u3 crekna». Kosnekius o6OpasioB ¢apdopa, dasHca, oboxokeHHON rauHbL. Kommekiusi «IlmactMacchbi».
Konnexkius «Kayuyk v MpOAyKTHI ero riepepaboTku». Kosnekims «BomokHa».



Tembl mpakTuueckux pabot IIpakTuueckast pabora 1. Ilpocreiimvie xumudeckue orepaiuu. [IpakTuueckas pabota 2.
[TpaBusia paboThl CO CIMPTOBKOM. HarpeBaHue >KUJKOCTeM.

3aHuMaTtenbHble OnbIThl OnbIT 1. TIpuroroBneHve n3BecTkKOBOM BOAbL. OmbIT 2. ['opeHue marHus. OmbIT 3. OKucaeHue
Meu. OnbIT 4. PacTBopsieM MeTa/libl B KUc/ioTax. OnbIT 5. Tlosnyyaem kuciaopog. OnbiT 6. YHUBepcaabHbIA UHAUKATOP.
OmneiT 7. 3yyaem rasupoBky. OneiT 8. CosieHas rasvpoBka. OneIT 9. «Po3oBoe mosioko». OnbiT 10. «Po30Boe M0OJIOKO»
ONATh CTAaHOBUTCA Ipo3pauHbIM. OnbIT 11. M3BecTkoBas Bojga MyTHeeT. OnbIT 12. V3BecTKOBas BO/a CHavasa MyTHeeT, a
MOTOM CTAHOBUTCS Mpo3payHou. OnbIT 13. MyTh nosiB/isieTcsi CHOBa U He ucye3aeT. OnbIT 14. Onatk Beinagaet Mesi. OnbIT
15. T'oToBMM HackIleHHbIM pacTBOp. OnbIT 16. BeipaljvBaemM KpucTasibl NOBapeHHOM COU. OnbIT 17. «30/10TON JOXKAb».
OmnbiT 18. Hecropaemast Hutb. OrnibiT 19. Kpucranbi B ipobupke. OnbiT 20. BoipaiirBaeM KpUCTaiibl cemuTpbl. OmbiT 21.
['oprouast HUTH. OnbiT 22. HATH TOPUT Ma/MHOBBIM I1aMeHeM. OrnbIT 23. HuTb ropur 3esieHbIM 1iameHem. OmnbIT 24.
CenutpsiHas 6ymara. OnbiT 25. CopeBHOBaHHEe HUTEH

[MNIAHUPYEMBIE PE3YJIBTATBI OCBOEHU S ITPOT'PAMMEBI ITO XMW HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHNA (YIJIYBJIEHHBIN YPOBEHE)

JINUHOCTHBIE PE3YJ/IbTATBI

[TnaHMpyeMbIMU JTMYHOCTHBIMM pe3yJ/ibTaTaMHd B paMKaxX OCBOEHMsI MpOIe/IeBTUUeCKOro Kypca «Xumusi. BejeHue B
rpeMeT. 7 Kacc» yueOHOTo mpejMeTa « XUMHs» Ha YpOBHE OCHOBHOTO 00I1iero o0pa3oBaHus SIBJISIIOTCS:

1. Poccuiickass rpaxaaHCKasi WAeHTUYHOCTb (MaTpuoTu3M, yBakeHHMe K OTeuecTBy, K TPOLLIOMY U HAaCTOSIEMY
MHOT'OHAlLIMOHA/ILHOTO Hapoja PoccuM, UyBCTBO OTBETCTBEHHOCTU W fonira mnepef PoguHol, uaeHTHdUKauuys cebs B
KauecTBe rpakJaHrWHa Poccuu, cyOBeKTHBHas 3HAUMMOCTb KCIT0/b30BaHUsI PYCCKOTO si3blKa U SI3bIKOB HapozoB Poccuw,
OCO3HaHWe W OlLIyIl[eHWe JINYHOCTHOM COTpPUUYacTHOCTU cyAbbe poccuiickoro Hapoga). Oco3HaHWe 3ITHUYECKOUH
TIpUHA/IJIe)KHOCTH, 3HaHWe WUCTOPUM, SI3bIKa, KYJIbTYpPbl CBOET0 Hapo/a, CBOEro Kpasi, OCHOB Ky/JIbTYPHOT'O Hacje/iusi HapO/OB
Poccun u yenoBeuecTBa (MAEHTUUYHOCTh UelOBeKa C POCCHUMCKOM MHOTOHALIMOHA/JIbHOW KY/JIbTYPOW, CONPUYACTHOCTD
WCTOPUM  HApOJIOB M TOCY/JapCTB, HAXOAMBIIMXCS Ha TEPPUTOPUM CO BpeMeHHOM Poccuu); uWHTepuopHr3alus
I'YMaHUCTUUECKUX, [eMOKPATUUECKUX MW TPAAWIMOHHBIX I[eHHOCTeH MHOTOHAIIMOHATbHOTO POCCHUMCKOTO O00IIIecTBa.
Oco3HaHHOe, YBa)KWUTe/IbHOe W A00poXKe/aTeJlbHOE OTHOIIEHHe K WCTOPUU, KYIbTYpe, PeUrvH, TPaAULUsM, si3bIKam,
LIeHHOCTSIM HapoJjoB Poccuu v Hapoi0B MuUpa.

2. ['OTOBHOCThL M CITOCOOHOCTH 0OYUArOIUXCS K CaMOpPa3BUTHIO U caM00bpa30BaHUIO Ha OCHOBe MOTHBALUM K 00yue HHUIO
Y TIO3HAHWIO; TOTOBHOCTb M CIIOCOOHOCTH K OCO3HAaHHO MY BBIOODY W TIOCTPOEHHIO [JanbHeWiled WHAWBUAYaTbHON



TpaeKTOpUM o0Opa3oBaHusi Ha 0Oa3e opueHTAl[Md B MHpe TIpo ¢deccuit U MpodecCroHaNTbHBIX TIPEeANIOUTEHHH C yUeTOM
YCTOWYMBBIX MO3HABATE/IbHBIX UHTEPECOB.

3. Pa3BuTOEe MOpasbHOE CO3HaHWe Y KOMIIETEeHTHOCTb B pellleHUd MOpasbHbIX MPo0/ieM Ha OCHOBe JTUUHOCTHOTO BHIOOPA,
(opMHpoBaHWe HPABCTBEHHBIX UYBCTB U HPABCTBEHHOrO TIOBE/|€HUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHBIM TIOCTYTKaM (CITOCOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHIO; BEPOTEPITUMOCTDb, YBa)KUTETbHOE
OTHOLIIEHWEe K peIurvo3HbIM UyBCTBaM, B3IVIsgJaM JiOled WM KX OTCYTCTBUIO; 3HaHWE OCHOBHBIX HOPM MOpPAy,
HPaBCTBEHHBIX, yXOBHbIX U/leaoB, XpaHUMbIX B KYJIbTYPDHbIX TpaJuLUsIX HApPOAOB Poccuu, rOTOBHOCTb Ha UX OCHOBE K
CO3HaTeTbHOMY CaMOOTPaHWYEeHHI0 B TIOCTYIKax, TMOBeJeHUM, PacCTOUMTE/IbHOM I10TpebuTeLCcTBe; ChOpPMUPOBAHHOCTh
Tpe/iCTaB/ieHnd 00 OCHOBAX CBETCKOM S3THKH, KY/JIbTYPbl TPAJUI[MOHHBIX DPEJWTHM, WX PONA B Pa3BUTHUH KYIbTYDPbI
v ucropun Poccuu W uenoBeuecTBa, B CTAHOBJEHUM TPaKAAHCKOTO  OOI[eCTBAa M POCCUMCKOW TOCY/IapCTBEeHHOCTH;
MOHVMaHWe 3HaueHHsi HPAaBCTBEHHOCTH, Bephbl Y PeNUTHH B )KU3HU uejioBeKa, ceMbd M 001ijecTBa). CHopMUPOBAHHOCTD
OTBETCTBEHHOTO OTHOIIIEHUSI K YUYeHHI0; YBa)KWUTEJbHOIO OTHOIIEHWS K TPY/[ly, HaJIuuhe OIbiTa yd4acTusl B
colManbHO3HAUMMOM Tpye. Oco3HaHWe 3HaUeHHUsI CeMbU B >KU3HM Ue/IOBeKa W 00IIjecTBa, IPUHATHE [IEHHOCTH CeMerHON
JKWU3HH, YBO)KUTEIbHOE U 3a00T/IMBOe OTHOIIIeHHE K U/ieHaM CBOel CeMbH.

4. CopMHpOBaHHOCTb 1€JIOCTHOTO MUPOBO33DEHHs], CO OTBETCTBYIOILLEr0 COBPEMEHHOMY YDOBHIO Da3BUTHSI HAYKU U
o0I1[eCTBeHHOM TIPAKTHUKU, YUUTHIBAIOIIEr0 COLMAIbHOe, KYJIbTYPHOE, SI3bIKOBOE, IYXOBHOEe MHOTrooOpa3ue COBPeMeHHOI0
MHpa.

5. Oco3HaHHOe, YBaXUTe/NbHOEe U A00poXKe/aTe/lbHOe OTHOILIEHHEe K APYroMy 4esioBeKy, ero MHEHHIO, MHPOBO33DeHHUIO,
KyJbType, sI3bIKYy, Bepe, TPa)KJaHCKOW MO3ULMUA. ['OTOBHOCTb M CIIOCOOHOCTH BEeCTH [AUA/JOT C JPYTUMH JIIOAbMU U
JIOCTUraTh B HEM B3aWMOIIOHMMaHUs (UaeHTH(dUKaIMsA cebsd Kak TMOHOIPAaBHOTO CyObeKTa 00IleHUs], TOTOBHOCTh K KOH
CTpyupoBaHWIO oOpa3a MapTHepa M0 [AWanory, TOTOBHOCTh K  KOHCTPYHMPOBaHHWIO JOMYCTUMBIX CIOCOOOB Auanora,
TOTOBHOCTh K KOHCTPYHMPOBAHHIO TIpollecca Auanora Kak KOHBEH I[MOHUPOBAHUSI WHTEpPeCcOoB, MpOLeAYyp, FOTOBHOCTb U
CrocOOHOCTh K BeZieHWI0 TieperoBopoB). 6. OCBOEHHOCTb COLMA/bHBIX HOPM, TIPaBWI TIOBeJeHUs, poJieil u (opm
COLIMA/IbHOW »KW3HM B TPYINax M COOOIecTBaXx. YuacTHe B IIKOJBHOM CaMOYTpPaB/JIeHUWW U OOIeCTBEHHOM >XM3HU B
rpejiesiax BO3PAaCTHBIX KOMIETEHLIMM C YUeTOM pervOHabHbIX, 3THOKY/IbTYPHBIX, COLMAJbHBIX W S5KOHOMHUUYECKUX
ocobeHHOCTeM (popmMHUpOBaHHE TOTOBHOCTH K yUaCTHIO B TIPOIieCCe YIIOPsOUeHHsI COIMa/IbHBIX CBsi3ell 1 OTHOIIEeHWH, B
KOTOpbIe BK/IFOUEHBI U KOTOpbIe (DOPMUDPYIOT CaMU y4Yallliecs; BKIFOUEHHOCTb B HEMOCPeICTBEHHOe TpaXkKJAaHCKOe yuacTue,
TOTOBHOCTh y4YaCTBOBaTb B JKHU3HEESTeJIbHOCTH TOJPOCTKOBOIO 0OII[eCTBEHHOTO0 00beAuHeHus, MPOAYKTUBHO
B3aMIMO/IEMCTBYIOIETO C COI[HA/IbHOM CpeZioii U COIMA/bHBIMU WHCTUTYTaMH; HAeHTHU(hUKALUs ce0sl B KauecTBe CyOBeKTa
ColLManbHBIX TIpeobpa3oBaHuii, OCBOEHHE KOMIIETEeHTHOCTel B cepe OpraHU3aTOPCKOU [eATebHOCTH; WHTepHOpPH3aLIUS



LIECHHOCTEeM CO3U/IaTe/IbHOTO OTHOLIEHUSI K  OKPY’Karollew [eWCTBUTeTbHOCTH, LIEHHOCTeM COLMaJIbHOTO TBOPYECTRBa,
LIEHHOCTHU MPOAYKTUBHOM OpraHu3aliid COBMEeCTHOM [lesTe/IbHOCTH, Camopean3aliy B TpyIiNe U opraHu3alyu, 1eHHOCTU
«JpPYyroro» Kak paBHOMNPABHOrO TapTHepa, (OpMUpOBaHHE KOMIIETEHL[MM aHaiv3a, MNPOeKTUPOBaHHWs, OpraHu3alyu
JleATeJIbHOCTH, pedieKcud W3MeHeHUM, criocob0B  B3aMMOBBLITO/IHOTO  COTPYAHUUECTBa, CIOCOOOB peanv3alyu
COOCTBEHHOTO JTU/IEPCKOT0 TIOTeHIIaa).

7. ChopMHUPOBaHHOCTD I[eHHOCTH 3/10pOBOTO U Ge3omacHoro obpasa »KW3HU; WHTepHUOpH3alivs NIPaBUI UHAUBUAYATBHOTO U
KOJI/IEKTUBHOTO 6e301acHOro roBefieHusi B Upe3BblYaliHbIX CUTYALMsAX, YTPOKAIOL[UX YKU3HU U 3/I0POBBIO JIIO/Iel, MpaBu/I
TIOBe/IeHUs1 Ha TPAHCIIOPTe U Ha /Ioporax.

8. Pa3BUTOCTb 3CTETMYECKOrO CO3HAHUS Yepe3 OCBOEHMEe XY OXKeCTBEHHOrO HacjeAusi HaposoB Poccuum u mupa,
TBOPUYECKOW [IesATe/TbHOCTH 3CTeTHYEeCKOro xapakrepa (crioco6 HOCTb TIOHMMAaThb XY/0’KeCTBEHHbIe TIPOW3Be/IeHNs,
OTpa’karolllie pa3Hble STHOKY/IbTYPHbIE TPAAUIMH; COPMHUPOBAHHOCTb OCHOB XY/I0’KECTBEHHOUM KYJIbTYPhl 00yUaroImmuxcst
KaK 4YaCTM uX 00I1ei 1yXOBHOM KYJIbTYpbl, Kak 0Cc000ro criocoba T03HaHUS )KW3HU M CPeJICTBA OpPraHu3aliuu oOIIeHus;
3CTeTUUeCKOe, 3MOLMOHA/ILHO-LeHHOCTHOE BHZIeHHe OKpPY’KAloI[ero MHpa; CIIOCOGHOCTh K 3MOLMOHA/IBHO-IIeHHOCTHOMY
OCBOEHUIO MUPA, CAMOBBIPA)KEHUIO U OPUEHTAl[MU B XY/J0)KeCTBEHHOM U HPaBCTBEHHOM TPOCTPAHCTBE KYJIbTYPbl; YBaXKeHUe
K WCTOpPUM KYJIbTyphbl cBoero OTeuecTBa, BbIDa)KEHHOE B TOM 4YMC/ie B TIOHMMaHUM KPAacOThl UesioBeKa; MOTpPeOHOCTh B
o0II[eHNHd C XY/I0XKeCTBeHHbIMH TPOM3Be/IeHUsIMH, C(OPMUPO BaHHOCTb AaKTHBHOT'O OTHOIIEHHS K TPaAULIUSIM
XY/10’)KeCTBEHHOM KY/IbTyPbl KaK CMbICJIOBOM, 3CTETUYECKOW U JITAYHOCTHO-3HAUMMOUW LIEHHOCTH).

9. CdopMHPOBaHHOCTb OCHOB 3KOJIOTUYECKOM KYJbTYpbl, COOTBETCTBYIOIle COBPEMEHHOMY YPOBHIO 3KOJIOTMYeCKOro
MBILLJIEHUS, HAJIMUKe OIbITa KO0JIOTMUeCK OPUEHTUPOBAHHOMN peyieKCUBHO-OLIEHOYHOW Y MPAKTUYECKOU [1eATe/TbHOCTU B
JKA3HEHHBIX CUTyalusix (TOTOBHOCTb K HMCC/Ae[OBAaHWIO TMPUPO/bI, K 3aHSTUSM Ce/IbCKOXO35IMCTBEHHBIM TPYZOM, K
XY/10)KeCTBEHHO-3CTETUYECKOMY OTPa)KeHWI0 MPUPOAbI, K 3aHATUSIM TYpU3MOM, B TOM YMC/Ie 35KOTYpPU3MOM, K
OCYIIeCTBJ/IEHHIO TPUPOJ00XPAaHHOU JlesiTe/TbHOCTH)

METAIIPEAMETHBIE PE3YJ/IBTATbBI

[TnanupyeMble MeTaripefiMeTHbIe pe3y/bTaThbl BK/IIOUAIOT OCBOEHHbIe OOyUYalOIIMMMCS MeXKIIpeJMeTHbIe TIOHATUS |
yHUBepcabHble yueOHble AelcTBUs (pery/sTHBHBIE, M03HaBa Te/IbHble, KOMMYHHUKAaTHBHBIE). MeXXIIpe/IMeTHbIe TTOHSATHS
YcnoBueM (popMUPOBaHUSI MEXIPeAMETHBIX TMOHSTUM, TaKUX KakK CHUCTeMa, (akT, 3aKOHOMEpPHOCThb, (DeHOMeH, aHa/u3,
CUHTe3, SIB/ISIeTCS OBJlaZieHre 00yJaroIMMUCS OCHOBaMH UMTaTebCKOW KOMITeTeHI[MH, TIpruobpeTeHre HAaBBIKOB PabOThI C
vHdopmalyeli, yuacThe B TMPOEKTHON JesiTelbHOCTU. B OCHOBHOUW  IIIKO/le TpU U3yueHWU BCeX IpeJMeTOB OyeT
Tpofio/bkKeHa paboTta Mo (GOPMUPOBAHUIO M Pa3BUTHIO OCHOB UMTAaTe/IbCKOM KomreTeHIMUA. OOyudaroijuecsi OBJafieloT
UYTeHWeM KaK Cpe/ICTBOM OCYII[eCTB/IEHHsI CBOMX Aa/bHEHINX T/IaHOB: TMPO/IO/DKeHUsT obpa 30BaHMs U camMoobpa3oBaHUs,



0CO3HAHHOTO TJIAHUPOBAHKsSI CBOEr0 aKTyasbHOTO U TIePCIeKTUBHOIO KPyra UTeHus, B TOM UUC/e J0CYyTrOBOro, MOATrOTOBKU
K TPYZOBOM M COIMA/IbHOW [JesiTe/IbHOCTU. Y BBITyCKHUKOB OyzZeT chopMrpoBaHa TOTPeOHOCTH B CH CTeMAaTUYECKOM
UYTeHWU KakK CpeJICTBe MO3HaHWs MUpa U ce0si B 3TOM MHpe, TapMOHM3al[MM OTHOIIIEHUM YyesioBeKa U 0bIIjecTBa, CO3/aHUU
obpa3a «motpebHoro Oyzayiero». Ilpu u3yueHny ydyeOHbIX TpeMeTOB 00yuarolyecss yCOBEPIIeHCTBYIOT MPHUOOpeTeHHbIe
Ha TIePBOM YPOBHe HaBbIKK PaboThl ¢ nHMOpMaiyeid 1 monoaHAT uX. OHKU CMOTYT paboTaTh C TeKCTaMH, TIpeoOpa30BLIBATh
Y UHTepIIpeTUPOBaTh COJepXKalllylocsi B HUX HH(OpMalKMio, B TOM UWC/Ie: — CUCTeMaTU3UpOBaTh, COMOCTAaBJISATD,
aHa/IM3UpOBaTh, 000011[aTh U UHTEPIPETUPOBATh MH(GOPMAL[UIO, COAepP KalllyloCs B TOTOBBIX MH(POPMALIMOHHBIX 00BEKTaX;
— BBIJIeIITh TJIaBHYIO ¥ U30BITOUHYIO MH(MOPMAILIHIO, BBITIOHATL CMBIC/IOBOE CBEpThIBaHUE BbiJie/IeHHbIX (haKTOB, MbIC JIeii;
Npe/CTaB/IATh UH(OOPMALIUIO B C>KAaTOW CJIOBeCHOU (hopme (B BUJe MJIaHa WIM TE3WCOB) U B HarJISIAHO-CUMBOIMYECKOU
dopme (B Bume Tabmmil, TpadrueckKux CXeM W [JuUarpaMM, KapT TIOHATHN — KOHILIENTYya/JbHBIX [JWarpaMM, OTOPHBIX
KOHCIIEKTOB);

— 3aMoJIHATh W JIOTIOJIHATH TaOMMIlbl, CXeMbl, AWarpaMMbl, TeKCTbl. B Xo/le H3yueHHUS] BCeX yueOHBIX Ipe/MeTOB
oOyuarolifecsi TIPUOOPETYT OMBIT MPOEKTHOW AesTeIbHOCTH KaK 0co00i ¢dopmbl  yuebHOM paboThI, CriocobCTBYrOIIEH
BOCITUTAHUIO CAMOCTOSITe/TbHOCTU, WHULIMATUBHOCTU, OTBETCTBEHHOCTH, TIOBBILIEHUIO MOTUBALUM U 3((PEKTUBHOCTH
yueOHOM JesiTe/IbHOCTH; B X0/l peanr3al[ii UCXOAHOT0 3aMbIC/ia Ha MPaKTHYeCKOM YPOBHE OB/a/Iel0T yMeHHeM BblIOHUpaTh
aZieKBaTHbIe CTOSIIeN 3ajlaue CpeZiCTBa, IPUHMMATh pellleHrs, B TOM UHMC/Ie M B CUTyallUsiX HeorpezieieHHOCTH. OHuU
T10/TyYaT BO3MOXXKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HEeCKONIBKHMX BAPHAHTOB peIleHHi, K TIOUCKY HeCTaHZAPTHBIX
pellieHuH, TIOUCKY U OCYII[eCTB/IEHHIO0 HanboJiee MPUEMIEMOTO PellieHHs.

[TepeueHb K/HOUEBBIX MEXKIIPeIMETHBIX TIOHSATHIM OIrpejensieTcss B Xoje Pa3pabOoTKu OCHOBHOM 00Opa3oBaTe/bHOU
TporpaMMbl  OCHOBHOTO 0011iero o6pa3oBaHusi 00pa3oBaTe/ibHOM OpraHW3aliMM B 3aBUCUMOCTH OT MaTepualbHO-
TEeXHUYECKOTO OCHAIIleHHsI, KaZ[pOBOTO TMOTeHIIMasa, UCI0/Ib3yeMbIX MeTOZIoB PaboThl M 0Opa3oBaTe/bHBIX TeXHOJIOTHI. B
cootBeTcTBUM ¢ @PI'OC OOO BbENSAIOTCA TPU TPYMNbl YHUBEPCATbHBIX yueOHBIX [IeHCTBUI: pery/asTHUBHbIE,
T03HaBaTe/ibHble, KOMMYHUKATHBHbIE.

PerynatusHbie YY/I

1. YMeHMe caMoOCTOATeNBHO ONpeJeNsaTh Leaud oOyueHHs, CTaBUTb U (OPMy/MpOBaTH HOBBIE 3a/auM B yuebe U
T03HaBaTe/IbHOU ZlesiTe/IbHOCTH, Pa3BUBaTh MOTHBbBI U MHTEPeChl CBOEH M03HaBaTeIbHOU [leATe/TbHOCTH.

OOyuaroIUiCs CMOXKET:

— aHaJM3UpOBaTh CYI[eCTBYIOIMe W TUIAHUPOBaTh Oyayiive obpa3oBaresibHble pe3yabTaThl; — HWAeHTHU(MOUIIMPOBATh
coOcTBeHHBIe TIPOOJIEMBI U OTIPeZIe/IATh T/IaBHYIO TIP0O0/IeMy;

— BBIIBUTATh BEPCUU pellieHus TIpo06/ieMbl, (HOPMyIMPOBaTh THUIOTE3bI, MPeABOCXUINATh KOHEUHBIN pe3yIbTar;



— CTaBUTH 1ieJib JIeATeIbHOCTH Ha OCHOBE OTpe/ie/ieHHOM MPOo6/ieMbl U CYIIIeCTBYIOIIMX BO3MOYKHOCTEH;

— (opmymMpoBaTh yueOHbIe 3a/lauM Kak I1ary JOCTY)KEeHUsI TIOCTaB/IeHHOM 1[e/TU JesiTe/IbHOCTH;

— 000CHOBBIBaTh 1ie/ieBble OPHEHTUPLI U TIPUOPUTETHI CChIKAMU Ha LIEHHOCTH, yKa3biBasi U 000CHOBBIBasI JIOTUUECKYHO
TI0C/1Ie/OBATeTbHOCTD I11aroB.

2. YMeHHe caMOCTOSITe/TbHO TVIAHUPOBATh MyTH AOCTWKEHUS Liesield, B TOM UucJie ajibTepHaTUBHbIE, 0CO3HAHHO BLIOMPATh
Haubonee 3¢ deKkTrBHBIE CTIOCOOLI pellieHrs yueOHBIX U IT03HaBaTeIbHBIX 3a/iau.

OOyuaroIUiCs CMOXKET:

— orpeieNISITh He0OXOAUMbIe ZIeUCTBHUSI B COOTBETCTBUM C yueOHOM U TT03HABATeIbHOM 3a/laueid U COCTABJISATh a/ITOPUTM UX
BBITIO/THEHUSI;

— 0060CHOBBIBATh M OCYILeCTB/IATH BBIOOP Harbosee 3¢ heKTUBHBIX CITIOCOOOB pellieHust yueOHbIX U TT03HaBaTebHbBIX 3a/1ay;
— ompefensTh (HaxoquTh), B TOM UHC/Ie W3 TIPeJJIOKeHHbIX BapUaHTOB, YCJIOBWS /il BBITIOJHEHUS yueOHOW U
r03HaBaTe/bHOMW 3a/lauy;

— BBICTpauBaTh >XU3HEHHbIE TJIaHbl HA KPaTKOCPOUHOe Oy[yliiee (3asiB/IATh Lie/ieBble OPUEHTUPbBI, CTaBUTh a/leKBaTHbIE UM
3a[jauy ¥ TipejjiaraTh JeHCTBUS, YKa3biBasi U 000CHOBBIBasK JIOTMUECKYIO TI0C/IeZl0BaTeTbHOCTD I11aroB);

— BbIOMpaTh M3 TIPe[I0KeHHBIX BapUAaHTOB M CAMOCTOSTENHHO HCKAaThb CpefcTBa (pecypchbl) [/isi pelleHus 3aauu
(IoCTKeHUS 1]e/n);

— COCTABJIATH T/IaH pellieHust MpoOsieMsbl (BBITO/IHEHUSI TTPOEKTa, TPOBeieHHs UCC/IeI0BaHMS);

— OTpe/ieNIITh MOTeHIMa/IbHbIe 3aTPyAHEeHs TPH PellleHur yueOHOM U TI03HaBaTe/IbHOM 3aZlaud ¥ HaXOJUTh CPeZCTBa /ISt
WX yCTpaHeHWUs;

— OTMCBIBATb CBOM OIBIT, 0OYOPMJISISt €ro /i/1s Tiepe/iauv IPYTUM JIFOZSIM B BU/Ie TEXHOJIOTHH PeIlleHus TIPaKTUYeCKUX 3aziau
orpe/ieJIeHHOTO K/lacca;

— TUIAHUPOBAaTh U KOPPEKTHUPOBATh CBOIO WH/AWBU/Iya/IbHYI0 00pa3oBaTe/bHYIO0 TPaeKTOpUI0. 3. YMeHre COOTHOCUTh CBOU
JeNCTBUSI C TIAHUPYEeMbIMH pe3yJibTaTaMM, OCYIIeCTB/ISITb KOHTPOJIb CBOEH JesTeJbHOCTA B  TIPOL[ecCe AOCTVKEHHs
pe3yJibTaTa, OIpeAessiTh CrocoObl [elCTBUN B paMKaxX MpeJJioKeHHbIX YCIOBUM U TpeOOBaHW, KOPPEKTUPOBaTh CBOU
JIeMCTBYSI B COOTBETCTBUM C U3MEHSIIOIIENCsT CUTYalL[|el.

OOyuaromuiics: CMOXerT:

— ompejie/IITh COBMECTHO C T1eJjJar0roM ¥ CBePCTHUKAMM KPUTEPHUM TJIaHUPYeMbIX Pe3y/IbTaTOB U KDUTEPUM OLIeHKU CBOel
yueOHOM /lesiTe/IbHOCTH;

— CHUCTeMaTHU3UpOoBaTh (B TOM UHC/ie BbIOMpATh MPUOPUTETHbIE) KPUTEPUU TIAHUPYEMbBIX Pe3y/IbTaTOB U OLIeHKU CBOei
JesITe/IbHOCTH;



— oTbupaTh MHCTPYMEHTHI JIJIs OlLIeHWBAHHUSI CBOeW /1eATeTbHOCTU, OCYIIeCTB/ISTh CAaMOKOHTPOJIb CBOeH [1esiTeTbHOCTH B
paMKax TIpe/IJI0O’KeHHBIX YCI0BUM U TpeOOBaHM;

— OL|€HMBATh CBOIO /IeATe/IbHOCThb, apTyMEHTUPYS IPUUUHbBI JOCTH)KEHUS WU OTCYTCTBUS TIJIAHUPYEMOTr'O Pe3y/bTara;

— HaxO/IUTb [OCTAaTOUYHbIe CPe/CTBA [/ BBITIOJHEHHs y4eOHBbIX JeHCTBUN B W3MeHStOlelcs CUTyaluu U (W) TIpU
OTCYTCTBUH IJTAaHUPYEMOT'O Pe3y/IbTara;

— paboTas Mo cBoeMy TIaHy, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO [lesTe/TlbHOCTh Ha OCHOBe aHa/M3a W3MeHeHHWM CUTYyaljuu
J71s1 IOJTyUeHuUs 3alJIaHUPOBaHHbBIX XapaKTePUCTUK TMPO/IyKTa (pe3yJ/ibTaTa);

— yCTaHaB/JMBaTb CBS3b MeEXAYy TIOyUYeHHbIMU XapaKTepUCTHKaMK TPOJlyKTa W XapaKTepUCTMKaMHu Mpoljecca
JleATeJIbHOCTU U 10 3aBeplleHUr [esITeJIbHOCTU TpeJjiaraTb W3MeHeHHe XapaKTepUCTUK Tipolecca [Jis MOoJydeHUst
yJIy4llleHHbIX XapaKTePUCTUK TPOJYKTa; — CBEPATb CBOU AEUCTBUSA C 1[e/TbI0 U P HeOOXOAUMOCTH HWCIIPABJISTH OLIUOKH
CaMOCTOSITE/TbHO.

4. YMeHUe O1]eHHMBaTh MMPaBUILHOCTh BBITIOJIHEeHHs yueOHON 3a7jauM, COOCTBEHHbIE BO3MOYKHOCTH €€ pellleHusl.
OOyyJaroInics CMOJKET:

— oTpefiesiATh KpUTepHH TIPaBUILHOCTU (KOPPEKTHOCTH) BBITIOJIHEHHS yueOHOM 3aziau;

— aHa/IM3UPOBaTh U 0O0CHOBBIBATH NTPUMEHeHNe COOTBETCTBYIOIIEr0 MHCTPYMeHTapHs [jisl BLITIOJTHeHUs yueOHOM 3a1aui;
— cB0OO/IHO TI0/Th30BaTLCS BbIpaOOTAaHHLIMY KPUTEPUSIMU OIIeHKU Y CaMOOLIeHKH, UCXO/Is1 U3 11e/IM U UMEIOIIUXCsI CPe/iCTB,
pas3nuuasi pe3y/abTaT U CrIocoObl e CTBUM;

— OLleHUBaTh MNPOAYKT CBOeW [esiTeNIbHOCTA MO 3aJJaHHbIM U (WIM) CaMOCTOSITe/IbHO OIpe/ie/ieHHbIM KDUTEpPUsSM B
COOTBETCTBUH C LIeJIbIO [1eATe/TbHOCTY;

— 000CHOBBIBaTb [JJOCTW)KUMOCTDL 1le/Td BbIOpaHHBIM CIIOCOOOM Ha OCHOBe OLIeHKH CBOMX BHYTPEHHUX peCypcoB U
JIOCTYTTHBIX BHEIITHUX PeCYPCOB;

— ¢UKCMpPOBaTh M aHAJM3UPOBaTh JUHAMHUKY COOCTBEHHbIX 00Opa3oBaTe/lbHBIX pe3y/abTaToB. 5. BrasieHre ocHOBaMH
CaMOKOHTPOJIs, CAMOOLIeHKH, TIPUHSATHSI pellieHrnid U OCYI[eCTBIeHHsI 0CO3HAHHOTO BbiOOpa B yueOHOM M TO3HABaTe/IbHOU
JlesITeJIbHOCTH.

OOyyJaroInics CMOJKET:

— Hab/ogaTh ¥ aHaA/MM3UPOBaTh COOCTBEHHYIO yueOHYI0 U TIO3HaBaTe/NbHYIO [esiTeIbHOCTh U JIeATeNbHOCTb JIPYTUX
oOyuaroluxcs B rpoliecce B3aMMOTPOBEPKHY;

— COOTHOCHTBH pea/ibHble M IJIaHHpYyeMble pe3y/bTaThl WHAWBHUAyanbHOM 00pa3oBaTe/lbHON [esSTellbHOCTH U [ie/laTh
BBIBO/IbI;

— TIPUHUMATh pellieHre B yueOHOM CUTyal[ui U HeCTH 3a Hero OTBEeTCTBEHHOCTh;



— CaMOCTOSITe/TbHO OTpe/ie/IsiTh MPUUMHBI CBOET0 yCrexa WM HeycrexXa UM HaXOJWTh CMoCOObI BBIXOZA U3 CUTYalUu
HeyCriexa;

— PeTPOCIIeKTUBHO OTIpe/ie/isiTh, Kakue JeNCTBUs 110 pellleHrt0 yueOHOM 3a/jaud Wid rlapaMeTphbl 3TUX JeNCTBUM TIPUBEIN
K TOJIyYeHHI0 UMeTOLL[eTrocs TIPOAYKTa yueOHOM JiesiTe/IbHOCTH;

— JIeMOHCTPHUPOBAaTh TMpUEMBbl PEeryysLUA MCUXO(PHU3UOJOTUYECKUX (SMOLIMOHABHBIX) COCTOSIHUWA [/l JOCTHIKEHUS

s3ddekTa ycrnokoeHus (yCTpaHeHUs SMOLIMOHA/IbHON HarpsbKeHHOCTH), s¢dekTa BoccTaHOB/IeHUs (ocaabeHus
TIpOsiB/IeHUM yTomsieHus1), 3ddekTa akTUBU3aL[MHU (TIOBBIIIEHHs TICUX0(HU3U0I0rMUeCcKol peakTUBHOCTH). [To3HaBaTebHbIE
yya

6. YMeHue orpefie/iiTh MOHSATHS, CO3/jaBaTh 0000IIeHNs, yCTaHAB/IMBATh aHA/IOTHH, KIacCH(UIIMPOBATh, CAMOCTOSITE/TEHO
BbIOMpAaTh OCHOBAHWUSA W KPUTEPUU /il KaacCU(MUKAI[UM, yCTaHABIMBATh IPUUYMHHO-C/ECTBEHHbIE CBSI3W, CTPOMTH
JIOTUYEeCKOe pacCy>KJeHne, yMo3aK/IroueHre (MHIYKTUBHOe, 1eAyKTUBHOE, TI0 aHA/IOTWU) U ZiejiaTh BeIBO/bI. OOyuaromumiics
CMOJKET:

— 10/1I0MpaTh CI0Ba, COTIOUMHEHHbBIE K/TFOUEBOMY CJIOBY, OIIpeJe/IsIoIie ero MpU3HaKyu U CBOMCTBA;

— BBICTPAUBATh JIOTUUYECKYIO IIEIT0UKY, COCTOSIIYIO U3 K/TFOUE€BOT0 C/I0BA M COTIOZUMHEHHBIX eMY CJIOB,;

— BBIJIEJIATH OOIIMI MPU3HAK ABYX UM HECKOJILKUX TPeIMETOB WX SIBJIEHUH M OOBSICHITh UX CXOZCTBO;

— 00beAMHATL TIPeAMEeThl U SIBIEHUS B TPYMIbI 110 OIpeJeJeHHbIM IPU3HAKaM, CpaBHUBaTh, K/IaCCU(UIMPOBATh U
00006111aTh (PaKThI U SIBJIEHUS;

— BBIJIEJIATD SIBJIEHHE U3 001ero psifia APYTUX SBJIEHUH;

— OmpeJesiATh 00CTOSITeNbCTBA, KOTOpbIE TIPEAIIECTBOBAIA  BO3HUKHOBEHUIO CBSI3U MEXKAY SIBJIEHUSMH, W3 3THX
00CTOSATE/ILCTB BhIZIE/ISATh OIPe/eIsIoIIKe, ClIOCOOHBIE ObITh IPUUMHON [AHHOTO SIB/IEHUS, BbISIB/IATH IPUUMHBI U C/I€ICTBUS
SIBJIEHUM;

— CTpPOUThH pacCyXx[eHue OT OOIIMUX 3aKOHOMEPHOCTEM K UaCTHBIM SIBJIEHUSAM W OT YACTHBIX SIBJIEHWMH K OOIIUM

3aKOHOMEPHOCTSIM;
— CTPOUTH pacCy>k/ieHre Ha OCHOBe CpaBHEeHMsI TIPe/IMETOB U SIBJIEHWH, BbIIe/Isis TIPH 9TOM 0011[1e TIPU3HAKWY;
— wu3/laraTh TMOMYUYEHHYH WH(OpPMAlUI0, WHTEPIIPeTHPYs ee B KOHTEKCTe pellaeMOW 3aZjlaud; — CaMOCTOSTE/bHO

yKa3biBaTh Ha WHGMOpPMALMIO, HYKAAIOIIYIOCA B TIPOBEPKe, TpejJiaratb U MPUMEHSITh CIoco0 TIPOBEPKH  [OCTOBEPHOCTH
vH(popMaluuy;
— BepbaM30BaTh IMOL[MOHA/ILHOE BlieuaT/ieHre, OKa3aHHOe Ha Hero MCTOUHUKOM;



— OOBSICHATL sIB/IEHUS], TIPOLIECCHI, CBSI3U W OTHOIIEHHs, BbIsB/IsieMble B XOZie TO3HaBaTeJbHOW U HCC/Ie0BaTe/TbCKOU
JesiTe/IbHOCTU (TIPUBO/IUTE OObsICHeHHe C u3MeHeHWeM (OpMbI TIpe/CTaB/IeHUsT; OObSICHSTD, JeTamu3upys WM obobiias;
00OBSICHATD C 3a/IaHHOM TOUKH 3PeHMUS);

— BBISIB/ISITH M Ha3bIBaThb TIPUUMHBI COOBLITHS, SIBJIEHWS, B TOM 4YMC/Ie BO3MOJKHbIe (Haubosiee BepOSITHbIE) MPUYWHBI,
BO3MO>KHBIE M0C/Ie/ICTBUS 3a[JaHHOW TIPUUMHbBI, CAMOCTOSITE/IbHO OCYLLeCTBJIsisl IPUUMHHO-C/IeICTBEHHBIN aHaIu3;

— JleflaTb BBIBOJI Ha OCHOBe KPUTUUECKOTO aHa/M3a pa3HbIX TOUeK 3peHUs], TOATBEep)KAaTb BBIBOJA COOCTBeHHOMN
aprymeHTalyel Uil CaMOCTOSITe/TbHO MOTYyYeHHBIMU IaHHBIMHU.

7. YMeHHe c03/laBaTb, TPUMEHATb U MpeoOpa30BbIBaTh 3HAKM M CUMBOJbI, MOZIE/IA U CXEMbI [/ pellleHus] yueOHBbIX U
M03HAaBaTe/IbHbIX 3a/au.

OOyuaromuiics: CMOXerT:

— 0603HauaTh CMBOJIOM Y 3HAKOM TipeaMeT U (WIn) siBJieHUe;

— ompeJesiATh JIOTUUeCKUe CBS3U MeXAy TipeagMeTamu U (WIM) siBeHUSIMM, 0003HauaTh JlaHHbIe JIOTMUeCKUe CBS3U C
MOMOLLIBIO 3HAKOB B CXEME;

— Co3/1aBaTh aOCTPaAKTHBIN WX peanbHbBINA 00pa3 rpeameTa U (UIK) IBJIEHUS;

— CTPOUTH MO/IefTh (CXeMy) Ha OCHOBe YCJIOBUH 3a/laur U (W/IK) criocoba ee pereHws;

— co3/iaBaTh BepOasibHbIe, BellleCTBeHHble W MHGOpPMAl[MOHHbIE MO/ C Bblle/ieHUeM CYIleCTBeHHBIX XapaKTepPUCTHUK
o0ObeKTa fIjisi oripe/iesieHust Criocoba pellieHUs 3a/jJaui B COOTBETCTBUM C CUTYaLlUe;

— 1ipe0Opa30BLIBaTh MO/IENHU C 1[eJIbI0 BBISB/IEHUS OOIIUX 3aKOHOB, OMpeesisoUX JaHHYIO IMpeIMeTHYI0 00/1aCTh;

— TIepeBOJUTh CJIOXKHYI0 MO COCTaBy (MHOroacrnekTHyo) uHbopMaluio u3 rpadrueckoro Wi (popMair30BaHHOIO
(CMMBOJILHOT'O) TIPe/ICTaB/IeHUsI B TEKCTOBOE U HAa000OPOT;

— CTPOUTbH CXeMy, aJrOPUTM JelCTBUS, WCIPABAATb WM BOCCTAHAB/IMBATh HEM3BECTHBIM paHee ajJrOPUTM Ha OCHOBE
VMeIOIIerocs 3HaHusl 00 00beKkTe, K KOTOPOMY TIPUMEHSIeTCS allr0 PUTM;

— CTPOUTH [10Ka3aTe/bCTBO: MPSIMOe, KOCBEHHOE, OT MPOTHUBHOIO;

— aHa;m3upoBaTh (pediekcupoBaTh) OMBIT pa3paboTKu U peaiu3alyyd yueOHOrO TIpOeKTa, MCC/Ie[OBaHUS
(TeopeTHUeCcKoro, SMIMPHUUYECKOr0) Ha OCHOBE MpeJIOKeHHOM MpobeMHON CH TyaljuH, TOCTaB/IEHHOW e U (W/H)
3a/lJaHHBbIX KpUTepHeB OLIeHKHU Npo/iyKTa (pe3ysibrara). 8. CMbIC/IOBOE UTEHUe.

OOyuaroIUiCs CMOXKET:

— HaxXOJUTh B TeKCcTe TpeOyemyto nH(MOpMaLMio (B COOTBETCTBUHM C Lie/ISIMU CBOel esITe/TbHOCTH);

— OPUEeHTUPOBATbLCS B COJIeP>KaHUU TEKCTa, TOHUMATh 11eJIOCTHbIN CMBIC/T TeKCTa, CTPYKTYPHUPOBaTh TEKCT;

— yCTaHaB/IMBaTh B3aUMOCBSI3b OMTMCAHHBIX B TEKCTe COOLITHM, SIBJIEHUH, TTPOLIeCCOB;



— pe3l0MHpOBaTh IJIaBHYIO UJEI0 TeKCTa;

— Tipeobpa3oBbIBaTh TEKCT, «IIePEBO/isl» €ro B JPYT'yH0 MOJATbHOCTb, MHTEPIPETUPOBATh TEKCT (XY/J0’KeCTBEHHBIM U He
XYI0>KeCTBEHHBIM — yueOHbIN, HayUYHO-TIOMY/ISIPHbIN, HTHGOP MallMOHHBIM, TeKCT non-fiction);

— KPUTHYECKM OLIeHUBaTh CojiepykKaHue U (PoOpMy TeKCTa.

9. ®opmupoBaHME U pa3BUTHE SKOJOTUUECKOTO MBbILLIEHHUS, yMeHHe TpUMEHSATh €ero B [I03HaBaTe/bHOW,
KOMMYHHKATUBHOM, COL[Ma/bHOW MpaKTHUKe U NMpodecCroHaIbHOW OpUeHTaLUM.

OOyuaroIUiCs CMOXKET:

— OMpeJiesisiTh CBOe OTHOLIEHUE K TIPUPOJHOU Cpe/ie;

— aHa/IM3UPOBATh BUSHUE YKOIOTUUECKHUX (JaKTOPOB Ha Cpejly 0OMTaHMs KUBBIX OPTaHW3MOB;

— NPOBOJUTH NPUUMHHBIA U BEPOITHOCTHBIU aHA/IU3 SKOJIOTUUECKUX CUTYalLUK;

— MPOTHO3UPOBATh M3MEHEeHUs] CUTYaLUU MPY CMeHe [eMCTBUSL OAHOT0 (DaKTopa Ha AelCTBUe APYroro (akTopa;

— pacOpoCTpaHATh SKOJI0OTMUYeCKUe 3HaHUS M yUaCTBOBaTh B MPAKTUUECKUX Jie/lax T10 3all[iTe OKPY Karolllel Cpe/ibl;

— BbIpakaTh CBO€ OTHOIIIEHHE K TIPUPO/ie Uepe3 PUCYHKU, COUMHEHMUs], MO/Ie/H, TIPOEeKTHbIe pabOThI.

10. Pa3BuTre MOTHBALMH K OBJIa/IEHUIO KYJIbTYPOU aKTUBHOT'O UCIIO/Ib30BaHUs CJIOBaper U [IPYTHUX TTOMCKOBBIX CUCTEM.
OOyuaroIriCcs CMOXKET:

— oripeiesiATh HeoOXOMMbIe K/TFOUeBble TIOMCKOBbIE C/I0Ba U 3aIrpOChI;

— OCYLL[eCTBJIATh B3aUMOZIEMCTBUE C 3/IeKTPOHHBIMU TOUCKOBBIMUA CUCTEMaMU, C/I0BapsIMU;

— (hopMUpOBaTh MHOXKECTBEHHYO BBIOOPKY 13 IMTOMCKOBBIX HMCTOUHUKOB /i1 00 eKTUBU3ALINU Pe3y/IbTaTOB ITOMCKA;

— COOTHOCHUTb MOJTyUEeHHbIE Pe3y/IbTaThl IOMCKA CO CBOEU [lesiTeTbHOCThI0. KoMMyHUKaTHBHBIE Y'Y /]

11. YmeHue opraHu30BbIBaTb yueOHOe COTPYJHUUECTBO W COBMECTHYIO JesiTelbHOCTb C yuWTe/leM W CBepCTHUKaMU;
paboTatb WHAMBHAyaJbHO W B T'PYyIIe: HAXOAUTh 0OIIee pelieHre W pa3pelnatb KOH(MIMKTHI Ha OCHOBE COT/IaCOBaHUS
TO3ULIWI U yueTa WHTepecoB; (OpMyIUPOBaTh, apryMeHTHPOBaTh U OTCTauBaTh CBOe MHEHHe.

OOyuaroIUiCs CMOXKET:

— orpe/ie/IiTb BO3MOXKHBIE POJIM B COBMECTHOM JiesiTeTbHOCTH;

— Urparhb OrnpeJie/IeHHYI0 POJib B COBMECTHOU [J1eITe/IbHOCTY;

— TMpUHUMAaTh TO3WILNI0 cobecefHWKa; TIOHMMasl TO3UI[MI0 JIPYroro, pas3/indaTh B ero peud: MHeHHe (TOUKYy 3peHus),
[l0Ka3aTe/ibCTBO (apryMeHThl), (PaKThl, TUMIOTE3bl, aKCUOMbI, TEOPUHU; — OMpeJe/ATb CBOU AeWCTBUS U [eMCTBUS MapTHepa,
KOTOpbIe CTIOCOOCTBOBAIM WX TIPEMNSATCTBOBAIM MPOAYKTUBHON KOMMYHUKALIAW;



— CTpPOWTH TIO3WTHBHBIE OTHOIIIEHWS B TIpollecce yueOHOW U MMO3HaBaTeNbHOW [JeSTeIbHOCTH; — KOPPEKTHO M
apryMeHTHMPOBAHHO OTCTaWBaTh CBOKO TOUKY 3peHHs, B AUCKYCCUU YMeTb BbIIBUTaTh KOHTPAapryMeHThI, repedpa3vpoBaTh
CBOIO MBIC/Ib (B/IafileHe MeXaHU3MOM 5KBUBa/IeHTHBIX 3aMeH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHMUIO, C JOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTH CBOEro MHeHUs (ec/u
OHO TaKOBO) U KOPPEKTHUPOBATh €ro;

— MpeJyiaraTh albTepPHAaTUBHOE pellleHre B KOH(GIMKTHOM CUTYyaluu;

— BBIZIeJISITh OOIIYI0 TOUKY 3peHUs B IUCKYCCHUMY;

— JIOTOBapHBaThCs O TIPaBU/IaX 1 BOIPOCAaXx /it 00CYyKZeHHUsI B COOTBETCTBUM C TTOCTaB/I€HHOM Mepe/ TPYNIoN 3a/iauei;

— OpraHW30BbIBaTh yueOHOe B3aMMO/IEHCTBYE B TpyIiie (ompeaensTh obIiye 11e/M, pacrpezesisiTh POJU, J0TOBapUBaThCS
APYT C pyTOM U T. [.);

— YCTpaHsTh B PaMKaXxX Auajiora pa3pbiBbl B KOMMYHHKALIUM, 00yC/IOB/IeHHbIe HelIOHUMaHWeM (HeTpUsTHeM) CO CTOPOHbI
cobeceiHMKa 3a/1auk, (POPMbI WU CO/Iep>KaHUs Juasiora.

12. YMeHMe 0CO3HAaHHO HWCMOJIb30BaTh peueBble CPEJICTBA B COOTBETCTBUU C 3a/laueili KOMMYHUKALUU [/ BbIPA>KEHUS
CBOMX UyBCTB, MbIC/Ie UM TIOTpeOHOCTeM, JJisl TIJIAHUPOBAHUS W PEeTY/SIUM CBOel MesTe/bHOCTH; BiafleHWe YCTHOU U
MUCbMEHHOM PeUYbl0, MOHO/JIOTMYECKOU KOHTEKCTHOM PEeUblO.

OOyuaroIuics CMOXKeT:

— ompeJeNATh 3a/lauy KOMMYHHKAI[UK U B COOTBETCTBUM C Hell 0TOMpaTh peueBble CpeJCTBa; — OTOMpATh U HUCTIO/b30BaTh
peueBbie CPe/ICTBA B MpoLjecce KOMMYHUKALIUU C APYTUMU JIIOAbMU (IUaJIOT B Mape, B Majiol TpyMIe U T. 1.);

— MpeJCTaB/IATh B YCTHOM W/ MMCbMEHHOM (hopMe pa3BepHYThIN IJIaH COOCTBEeHHOM JesiTeTbHOCTH;

— co0uoiaTh HOPMBI TTyO/IMYHOM peuM, perjiaMeHT B MOHOJIOTe U AUCKYCCHU B COOTBETCTBUM C KOMMYHUKATHUBHOM
3ajlauen;

— BBICKa3bIBaTh U 000CHOBBLIBaTh MHEHHE (CY)K/IeHre) U 3arpallivBaTh MHeHHe TlapTHePa B paMKax J[Uaora;

— TIPUHUMATh pellieHue B XO/le [iajiora U COrJIaCOBbIBAaTh €ro C cobeceJHUKOM;

— CO3/laBaTh THWCbMeHHbIE «K/WIIMPOBAaHHbIE» W OPUTMHA/IbHbIE TEKCThl C MCIO/b30BaHUEM He0OXOAWMBIX peueBbIX
CpeJCTB;

— UCTIOJb30BaTh BepOanbHble cpeficTBa (CpefCcTBa JIOTUUECKOW CBs3W) Ui BbIIeJIeHUS CMBICJIOBBIX OJIOKOB CBOETO
BBICTYTI/IEHUS;

— WCTIO/Mb30BaTh HeBepbOa/ibHble CpeJCTBA W/IM Har/sfHble  MaTepHuasbl, TO/JTrOTOB/AeHHbIe (0TOOpaHHBIE) MO/
PYKOBOJCTBOM YUUTEJIS];



— JleJlaTb OLIEHOYHBIM BBIBOJ O [IOCTH)KEHUM LieJiIi KOMMYHHUKALIUM HEMOCPEeACTBEHHO T0C/ie 3aBeplleHHs
KOMMYHHUKaTUBHOT'O KOHTaKTa ¥ 000CHOBBIBATH €TO.

13. ®opmupoBaHre W pa3BUTHe KOMIIETEHTHOCTH B 00/aCTM  MCII0/Ib30BaHUS HMH(OPMALIMOHHO-KOMMYHUKAI[MOHHBIX
TexHosioruu (ganee — UKT).

OOyyJaroInics CMOJKET:

— Ile/ieHaTpaB/ieHHO WCKaTh W HWCII0/Ib30BaTh WH(OPMAI[MOHHBIE DPeCcypChl, HeoOXOoAWMbIe [IJisi pellieHus yueOHBIX U
MpaKTUYeCKUX 3a/au C roMolibro cpeacts UKT;

— BbIOMpATh, CTPOUTH U MCIIOJIb30BaTh afIeKBaTHYI0 WH(MOPMAI[MOHHYI0 MO/Ie/Ib /IJIsl Tiepe/laul CBOMX MBIC/IeM Cpe/ICTBaMU
eCTeCTBEHHBIX U (POPMaJIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHHUKAL[WU;

— BbIJe/IsITh UH(GOPMALIMOHHBIN acreKT 3a/lauk, OrepyupoBaTh JaHHbIMU, UCTI0/Ib30BaTh MO/Ie/b PellieHus 3a/lauy;

—  WCM0JIb30BaThb KOMITbIOTEDHbIE TEeXHOJIOTUM  (BKJ/IOUast BLIOOD a/leKBaTHBIX 3a/laue WHCTPYMeHTabHBIX
TiporpaMMHOAanmnapaTHbIX CPe/ICTB M CEPBUCOB) /IS pelileHrst MHMOOPMAaI[MOHHBIX 1 KOMMYHHUKAIIMOHHBIX yueOHbIX 3a7iay, B
TOM UWCJIe BBIUMC/IEHUS, HalTMCaHUs TTMCeM, COUMHEHWH, JJOK/Ia/l0B, ped)epaToB, CO3JaHus TIpe3eHTalyy U Jp.;

— WCI0/1b30BaTh MH(OPMAIIMIO C yUeTOM 3TUUYeCKUX U MPaBOBLIX HOPM;

— C03/ilaBaTh UH(OPMAILIMOHHBIE PeCYPChl PA3HOT'O TUTIA U /IS pa3HbIX ayIUTOPHUH, CO0/r01aTh MH(GOPMAI[MOHHYIO TUTHEHY
Y TIpaBUJIa UHPOPMALIMOHHOUW 6€30MacHOCTH.

INPEAMETHBIE PE3YJ/IBTATHI

B pe3ynbrare u3yueHWs TIPOTeeBTUUECKOTO Kypca «Xumus. BBezieHne B TipegMeT. 7 Kaacc» ydeOHOTO mpeameTa
«XWMUs» Ha yPOBHE OCHOBHOT'O 0011[ero 00pa30BaHUsI BbITYCKHUK HAyUUTCS:

— pacKpbIBaTb CMBIC/T OCHOBHBIX XWMHWUECKUX TOHSTHUH  «aTOM», «MOJIEKYy/la», «XUMUUYECKUM 3/IeMeHT», «IIPOCToe
BeILleCTBO», «CJI0’KHOE€ BEILleCTBO», «XUMHUecKasi (hopMyna», «XUMHU 4YecKas peaklys», WCIO/b3ys 3HAKOBYHK) CHUCTEMY
XUMUY;

—Ha3bIBaThb XUMUYECKHUE 3JIEMEHTHI U 3aliChIBaTh CUMBOJIbI BAYKHEUIINX XUMHAUECKUX 3JIEMEHTOB;

— Ha3bIBaTh XUMHUeCKUe (hOpMYJibl Bell|eCTB;

— CpaBHUBAaTh paCIpPOCTPaHEHHOCTh BOJOPOJA, renusl, KUCI0pOoJa U [APYIUMX 3JIeMeHTOB Ha IllaHeTe 3eMys U BO
Bcenennoii;

— Orpe/iesisiTb COCTaB BeLeCTB 10 UX (hopmyJiam;

— pacKphIBaTh CMbIC/I 3aKOHA COXPaHeHUs1 MacChl BellleCTB;

— JIeMOHCTPHUPOBATh [TOHUMaHHe TePMUHA «OMOIOTMUYeCKN aKTHBHBIE BEIlleCTBa»;

— BBIABJ/ISATH Pa3/IMUMs MeXy VHAUBHYa/lbHbIM BellleCTBOM U CMeChlI0;



—pacKpbIBaTh PA3/IAuMsi MEX[JY BelleCTBaMU MOJEKY/SIPHOTO Y HEeMOJIeKY/SIPHOTO CTPOeHMsl; —OIMUChIBaTh CBOMCTBA
TBEP/IbIX, XKUJIKUX, Ta3000pa3HbIX BeILeCTB, BhIJe/ssS UX CYI[eCTBeHHbIe TIPHU3HAKHY;

—pa3ninuaTh XUMUUeCKHe U (U3nuecKue siBleHus;

— Ha3bIBaTh NMPU3HAKU U YCIOBUS MMPOTEKaHUS XUMHUUECKUX PeaKI[yii;

—BBISIB/ISITh IPU3HAKU, CBU/IeTeTLCTBYIOIME O MPOTeKaHW XUMHWUeCKOW peaKIUU MpY BbITIOJIHEHUHA XMMUUEeCKOT0 OTbITa;
— T10J1b30BaThCsA TabopaTOpHBIM 000PYJ0BaHUEM U TIOCYOM;

—pa3nuuaTth U Ha3biBaTh XUMUUYECKYIO0 TIOCYAY: TTPOOMPKH, XUMHUeCKUe CTaKaHbl, K0JIObl, BODOHKH, LIWIMH/PHI, MEH3YDKHY,
TIUATIeTKM, ITITIaTe/H, JIO’KKH, CTYTIKU C ITIeCTUKaMHU, BbITapy TebHbIe YalllKu;

—pa3nMyaTth W Ha3biBaTh 00OpyZOBaHWe il HAarpeBaHUs U BbIIADUBAHMS: Tra30Bble I€UM, 3/IeEKTPUUYECKHe Tieuw,
3JIEKTPOTTUTKH, Ta30Bbie rOpesKH, CITUPTOBKH, BbITTapUTeIbHYIO (ap hOpOBYIO UaIlKy, BOASHYIO OaHIoO;

— W3TOTOB/ATE GUMBTP U3 GUABTPOBAILHOM Oymarwy;

—CI0/Ib30BaTh Ha TpaKTUKe TpHeMbl TIPUTOTOBJEHUS] pacTBOpa, (UILTPOBaHUS, Tepe/MBaHUsS >XUAKOCTH W OTOOpa
JKUKOCTH TIPY TIOMOIIY CTEKJ/ITHHOM TPYOOUKH, KpHUCTa/ITU3al[1H;

—OIKChIBaTh CTPOEHUE TJlaMeH! CBeuwy;

— OIKUCBIBaTh CTPOEHKE CITUPTOBKY;

— pacrio3HaBaTh OIBITHBIM ITyTeM YTIeKHUC/IbIN ra3;

— cobutroiaTh TpaBuUsia 6e30macHoM paboThI MPU MPOBeIeHNH OTILITOB,;

— BBIYUC/ISITh OTHOCUTETIbHYH0 MOJIEKY/ISIPHYIO MacCy BellleCTB;

— BBIYMC/ISITH MAaCCOBYHO /I0/TF0 PACTBOPEHHOT'O Bell[eCTBa B PacTBODE;

— BBIUUC/ISITH aTOMHYI0 U MaCCOBYIO /JI0JIFO 37IeMeHTa 10 XMMUUecKoi ¢opMyJsie Ha puMepe BObI;

— OrfpefesisiTh UMCIO MPOTOHOB, HEHMTPOHOB W 3/IEKTPOHOB B KOHKDPETHOM arome (M30TOle); — OrfpeJensiTb COCTaB
Bell[eCTB (KaueCTBEeHHbIN U KOJIMUeCTBEeHHbIN) M0 UX (opMyiam;

— OMNUCBIBaTh XMMUYECKHe pPeakliy, Jie)Kallie B OCHOBe TO/TyYeHUs] CUJIMKAaTHOTO CTeK/Ia;

— 00OBSCHATH TIOsIB/IEHKE KHUCI0PoJa B aTMocdepe 3emiiy;

—OMUCHIBAaTb COCTAB, CBOWCTBA, CIIOCOOBI MOTy4YeHUs] U MIPUMeHeHHs] U3YUYeHHBIX TOJIMMEePHBIX MaTepuasioB: I/IacTMacc,
BOJIOKOH, 3/1aCTOMEpOB;

— OOBSCHSATH CBSI3b CTPOEHUS TIOJIMMEPA C ero CBOWCTBaMU;

—KnaccuUIMPOBaTh XUMUUECKHEe 3/IeMeHTHI B )KMBBIX OpraHHW3Max Ha 3/IeMeHTbI XKM3HH, MaKpO- U MUKPO3/IeMeHThI;
—KJ1accuurLMpOoBaTh BellecTBa Ha MIPOCThIe U CJIOXKHBbIE, MeTasljibl U HeMeTasl/lbl, HeOpraHuueCcKue U OpraHuuecKue;

— KJIaCCU(UIIMPOBAaTh HeOPraHUUeCKUe BellleCcTBa Ha OKCU/IbI, KUCIOThI, CO/IU, OCHOBAHUSI;



—K/1aCcCU(ULMPOBAaTh OBAPEHHYIO COJIb M0 CTENeHU YUCTOTHI U 110 CTeNeHU U3Me/IbYeHHOCTH;

—OmnpeiesiATh MOHATUSI «PaJJUOaKTUBHBIM pacrnaj», «PaJU0aKTUBHOCTb», «aTOMHAasl SHEPIUs», «TeMreparypa IiaBaeHus»,
«TeMreparypa KUIeHHUs», «UOH», «KPUCTAa/UIbl», «KPDHU CTa/yIiuecKas pelleTKa», «peareHTbl», «IPOAYKTbI PeakLun»,
«pacTBOPUTE/Ib», «PAaCTBOPUMOCTb», «HACBILEHHBIM pacTBOP», «(punbTpoBaHUe», «(PUIBTPbI», «HAarpeBaHUe»,
«Ka/IbL{VHALIUS», «BblIIapUBaHUE», «IUCTUUIALMUA», «KPUCTa//IM3aLUsa», «IIpecHas BOJa», «JAUCTWIJIMPOBaHHAs BOJa»,
«MarMaTuyeckrde TOpHbIe TIOPO/bl», «0CaZlOuHble TOPHbIE MOPO/bl», «MeTaMop(Uuueckue ropHbie TIOPOAbl», «TlePeroHKa»,
«KPEKUHI», «<KOKCOBaHUE», «<MOHOMED», «TIOJIUMEDP», «MaKPOMOJIEKY1a»;

—OIKXChIBaTh CTPOEHKE JJIMHHOTO U KOPOTKOro BapuaHToB [lepuoaudeckoit cuctemsl 1. V1. MeHzeneeBa;

— MPUBOJUTE NPUMEpHI BeIeCTB MOJIEKY/IIPHOTO CTPOEHUS;

— MPUBOAUTH PUMEPbI KPUCTA/NTMUECKHUX U aMOP(MHBIX BellleCTB;

— NPUBOJUTH TIPUMEPbl UHAUBHYalbHbIX BEIEeCTB U CMeCeMr U3 MOBCeHEBHOW JKU3HU;

—TPUBOJUTH TIPUMEDHI BeLECTB MPOCTHIX U C/I0KHBIX, METa/UIOB U HEMeTa/VIOB, HEOPraHUYeCKHUX U OPraHUueCKuX;
—TIPUBO/JUTh NIPUMEPBI TOKCUYHBIX BELECTB B BO3/yXe;

— TIPUBOJUTH TIPUMeEpPHI TTPAKTUUECKOT0 MCTIOh30BaHUs TIPOAYKTOB TiepepaboTKy MPUPOAHOro Ta3a, HeTH U KaMEeHHOTO
yIJIs;

— pa3/iMyaTh CUHTETUYECKHE U PUPOHBIE MOJMMEpbI;

—pacKpbIBaTh POJIb BOZABI B OpraHM3Me uesioBeKa, MPOMBIIIIEHHOCTH U CeTbCKOM XO3SIMCTBe; — pAaCKpbIBaTb 3HaueHUe
[JTFOKO3BI [I/151 )KUBBIX OPraHU3MOB;

—PpacKpbIBaTh CMbIC/ TIOHSITUM «IIPUPOJia», «(PU3NUECKUe TeJa», «SBJIeHUs TIPUPOJbI», «eCTeCTBO3HAHUE», «eCTeCTBEHHbIe
HayKW», «W30TOMbI», «37IeMeHTapHble YaCTUIIb», «IPOTO HbI», «HEUTPOHBI», «3JIEKTPOHbI», «SAPO aTOMa», «MacCOBOe
YKhC/IO», «aTOMHasi e[WHWI]Aa MacChl», «IOPS/IKOBBIM HOMED 3jieMeHTa», «JJIeKTPOHHass 000Ji0uKa aToMa»,
«T1epUOIUYHOCTb»,  «[lepuoanueckas cUcCTeMa», «XHMUUECKasi CBsi3b», «KPUCTa//IMUeCcKue BelecTBa», «amMop(dHbie
Bell[eCTBa», «(PU3NUecKre CBOMCTBa», «XMMUUECKHe SIB/IeHUsI», «(PU3NUeCKUe sSIBIEHUsI», «PaCTBOPEHUE», «PaCTBOD»;
—IeMOHCTPUPOBAaTh 3HAaHWE UCTOPUM CO3aHus [leproguueckoi CUCTeMbl XUMUYECKHX 3/IEMEHTOB;

— packpbiBaTh cMbICI [Tepuoanueckoro 3akoHa [I. V1. MeHjesneeBa;

— OMUCHIBaTh CTPOEHUE MOJIEKYJT IO UX MOJEJISIM;

— XapakTepu30BaTh NpeJMeT U3y4YeHUsl XMMUY;

— XapaKTepu30BaTh 00bEKThI XKUBOW 1 HEXKWBOM MPUPO/Jbl M YPOBHU MX OpraHu3alvy;

— XapaKTepu30BaTh (DOTOCUHTE3 KaK COCTaBHYIO UYaCTb KPYrOBOPOTa yIJIepO/ia;

—XapaKTepu30BaTh IPUMEHEeHNe HeYCTOUUUBBIX (PaZJMOAaKTUBHBIX) aTOMOB;



—XapaKTepu30BaTh U CPaBHUBATh U30TOIbI BOJOPO/Ja U YI/epo/ia;

—XapaKTep1u30BaTb XMMUUYECKUU 3/IeMeHT Ha OCHOBe uHGopMailuu, cofepskaieiics B Ilepuoauueckoit cucteme /. U.
Menpeneesa;

— XapaKTepH30BaTb (u3nuecKue MpOIeCChl: TlaB/ieHWe, KPUCTAJIM3alldi0, UCMapeHue, KOH/|eHCAl[Ho, CyOIMMaliuio
(BO3roOHKY);

— XapaKTepu30BaTh 3aBUCMMOCTh (hM3UUeCKUX CBOMCTB BellleCTB OT CTPOEHUsI Bell|eCTB;

—XapaKTep130BaTh OCHOBHbIE K/1aCChl HEOPraHWYeCKHX BeIeCTB: OKCUOB, KUCIOT, OCHOBAaHUM, COJel;

— XapaKTepu30BaTh CBOMCTBA MeTa/VIOB U HEMETaJl/IOB;

—OMUCKIBATh CTIOCO0 pa3/iesieHust BO3/yXa Ha KUCIOPOA, | a30T;

— XapaKTepu30BaTh 0C0OeHHOCTU POCTa KPUCTAJIIOB,;

— XapaKTepu30BaTh COCTaB BO3/lyXa JpeBHel 3eMiiu;

— XapakKTepu30BaTh CBOMCTBA BO3/[yXa B CDAaBHEHUM CO CBOMCTBAMU BXO/ISAILUX B HETO MHAVMBU/YA/IbHbBIX Bell|eCTB;
—XapaKTepu30BaTh ()U3MUYeCKre CBOMCTBA MPOCTOr0 BellleCcTBa — KUC/I0PO/a;

—XapaKTep130BaTh NPUMeHeHre KUC/I0Po/a;

— XapaKTepu30BaTh (hr3nyecKre CBOMCTBA BOJbI;

— XapaKTepr30BaTh COCTaB U CTPOEHHEe MOJIEKY/Ibl, BayKHelIlIe (hrU3uyeckre U XMMHUUeCcKrue CBOMCTBA YIJIEKMCJIOTO ra3a U
€ro poJib B TIPUPO/IE;

— XapakTepu30BaTh HaXOX/eHWe B MpUpOjJe, COCTaB, (H3MUeCcKHe CBOWCTBA, TPUMeHeHWe U 3HaueHue [Jisi >KUBBIX
OpraHM3MOB [TOBapEHHOU CO/H;

—XapaKTepu30BaTh KaueCTBEHHbIM W KOJMUYECTBEHHbIM COCTAaB MOJIEKY/bl T/IFOKO3bI, ee (U3hueckue U XUMUUeCcKue
(ropenue u OpoXkeHHe) CBOMCTBA, ITPUMeHeHHe U HaX0XKJeHWe B IPUPOJIE;

—XapaKTepr30BaTh XUMUUECKUM COCTaB, CBOMCTBA U MpUMeHeHUe MUHepasioB: KBaplia, Ka/blIUTa, MarHeTUTa (MarHUTHOTO
)Kesne3HsiKa), pOJIOHUTA, Cepbl, 30/10Ta, Me/IU;

— XapakKTepu30BaTh XUMHUUYECKUM COCTaB, CBOMCTBA U MPUMeEHeHWe TOPHbBIX MOPO/I: T/IMHbI, eCcKa, U3BeCTHSIKA, MpaMopa;
—XapaKTepr30BaTh 0Opa3oBaHWe W 3ajieraHre B 3eMHOM Kope TMPHUPOAHOrO Tas3a, CAaHIIeBOro rasa, He)TW, KaMeHHOTO
yrJis, Topda;

—XapaKTepu30BaThb COCTaB MOJIEKY/IbI, CBOWCTBA U MPUMEHEeHe MeTaHa;

— XapaKTepu30BaTh COCTaB, CBOKMCTBA U MpUMeHeHUe He(TH, KAMeHHOTO yIJisi U Topda;

—XapaKTepHu30BaTh OCHOBHbIE HAIIPABJ/IEHHS UCTIOIH30BaHUS U IepepaboTKu HepTH, TIPUPOHOTO ra3a ¥ KaMeHHOTO YTJIs;
—XapaKTepr30BaTh HaXOXK/[eHHe B TIPUPO/e, TTo/TydeHre, CBOMCTBA M 00/1acTH IPUMeHeHHUsI MeTa/ljIoB;



— XapaKTepu30BaTh COCTaB, CBOMCTBA U MpUMeHeHre HauboJiee N3BEeCTHBIX CI/IaBOB;

— XapaKTepu30BaTh COCTaB, MOJIyueHue, CBOMCTBA, IPUMeHeH e KBapLieBOro U CUJIMKATHOTO CTeKJ/Ia;

—XapaKTepu30BaTh COCTaB 1[BETHBIX CTEKOJ;

—XapaKTepu30BaTh MOyueHre, CBOMCTBa, MpUMeHeHue Kepamuku (dapdopa, dhasHca);

—OL|eHUBAaTh B/IMsSHAE XUMUUECKOT0 3arpsi3HeHUs] OKPY Karolleil cpe/ibl Ha OpraHu3M 4eJsioBeKa;

—TpaMOTHO 06palaThCsi C BelleCTBaMH B TIOBCeTHEBHOM JKU3HU;

BBITTYCKHUK MOTYUUT BO3MOXXHOCTb HAYYUThCS:

—IeMOHCTPUPOBAaTh 3HaHHe Hanbosiee Ba)KHBIX CBeZIEHUM O )KU3HU U JesitenbHOCTU A. A. Bekkepessi, 3. Pesepdopaa, /1.
N. Menpeneesa, H. bopa, M. B. JlomoHOCOBa;

— pacKpbIBaTh CMBIC/I TIOHSITUSI «BOJIOPO/HAs CBSI3b»;

—COCTaBJIATh ()OPMYJIbI Bell[eCTB 10 aTOMHBIM TPOLIEHTaM ¥ COOTHOLLIEHHWIO MacC 3/1eMEeHTOB; —Ha3bIBaTb MOJIEKY/ISIDHbIE
Bell[ecTBA MO UX (opMysaM: Te€pPeKHMCh BOJAOPOJA, MOJIEKYJISIPHBIA BOAOPOJ, MOJEKYJSPHbIM  KUCJIOPOJ, O30H,
MOJIEKY/ISIPHBIA a30T, MOJIEKY/ISIPHBIN MO/, BOJA, aMMUaK, YIJIEKUC/IbINA ra3, QysiepeH, MeTaH, STWIeH, COUPT (3TU/IOBBIMA
CIMPT), TJIMLEPHH, YKCYC (YKCyCHas KUCJIOTa), T/IF0K03a, caxap (caxapo3a);

—Ha3bIBaTh COe/IMHEHUS U3yUeHHbIX KJ1aCCOB HEOPraHUUeCKUX Bell[eCTB;

—COCTaBJIATh YPaBHEHUSI XMMUUECKHX peaKIUi 10 CXxemMaM peakI[ui;

—YyCTaHaB/IMBaTh MMPUUYMHHO-CJIe/ICTBEHHBIE CBSI3U MEXK/[y CTPOeHUEM BO/Ibl U ee (hM3UUeCKUMU CBOMCTBaMU;
—MCII0J/Ib30BaTh NIPUOOpeTeHHbIe 3HAHUS [JIs SKOJI0TMUeCKA TPaMOTHOTO TIOBe/IeHHsI B OKPY KaroIlleil cpejie;

— 00BeKTHBHO OlleHHWBaTh MH(GOPMAI[UIO O Bell[eCTBaX U XUMHUUYEeCKUX Tpolieccax;

— KPUTHUECKU OTHOCUTBCSI K TICeBJOHayuyHOW uWHopMaluy, HeJ0OpOCOBeCTHOM pek/jaMe B CpeACTBaX MacCOBOM
VH(OpMaLu.



TEMATHNYECKOE IVIAHNPOBAHUE

7 KITACC

No KosmmuecTBO uacoB
HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (G poBHIe)
o/ KoHTpo/ibHBIE IIpakTHUecKue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE PeCypChI
n padoThI padoThI
Pa3pen 1. BBejenue.
1.1 | Bsepgenue. I3 yero cocTout Mup? 1
Wroro nio pasgeny 1
Pa3zpen 2. OT aToma /10 BelliecTBa.
21 Atomsl. CTpoeHHe aToMa. 5
' M30TOTIIBL
[Tepuognueckas cucrema
99 XUMHYECKUX 3JIEMEHTOB. )
' Crpykrypa [lepuoguyeckoit
CUCTEMBI.
ATOMBI U MoJ1eKy/bl. CTpyKTypa
2.3 | BewecTB. Knaccudukarms 5
BellLleCTB.
2.4 | XuMuueckue peakivu. 1
Wtoro no paspeny 13
Pa3gen 3. DkciepuMeHTaIbHasI padoTa ¢ BeleCTBaMH.
PactBopenue. ®unbTpoBaHue.
3.1 Harpesanue. BriniaprBaHue u 6 2
KPUCTaJI/IU3aLys.
Wtoro no pasgeny 6
Pa3pen 4. BenjecrBa BOKpyr Hac.
4.1 Bospgyx u kucimopoz. Boza. 7
Yrnekucnbiv ra3. IloBapeHHast




cosib. I'mroko3a. MuHepasibl U
TOpHbIe MOPO/bL.

Wtoro no paspeny 7
Pa3zpesn 5. 3HaKOMCTBO ¢ MaTepHUa/laMH.
["oproune BeljecTBa. MeTasibl U
5.1 | cmnasel Crekno. Kepamuka. 5
[Tonumepsl.
£ 5 O06ob611aroiijee TOBTOPEHHE. 5
KoHTpo/ib 3HaHM.
Wtoro no paspeny 7
Pe3sepBHOe Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

7 KITIACC
KosnuecTBo uacoB JJ/IeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbubie| IIpakTHueckue
n/m Bcero HU3y4eHUs oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
W3 uero coctout mup? 1 1 Hepena
2 BeuHrble aTOMBI. 1 2 Hepesist
ATOMEBI B KOCMOCe, Ha 3em/e U B
3 1 3 Hepens
opraHusme.
Kak ycTtpoeH aTom. 1 4 Heplesnis
W3oTomnsl. 1 5 Hezleng
HeycToituriBbie aTOMBI. 1 6 Hepens
Uctopust co3panus [Tepuoguueckoi
7 P A PHOA 1 7 Hepens
CUCTEeMbI XUMHUYECKUX 3/IeMEHTOB.
Crpykrypa [leproguyeckor CUCTEMBI. 1 8 Heflens
ATOMBI COeJVHAOTCS B MOJIEKYJIbI 1 9 Hepesist
10 I'a3bl, XKUAKOCTU U TBEP/BIE Bell|eCTBa. 1 10 Hepesns
Kpucrannmueckas CTpyKTypa
11 P Py®IyP 1 11 Hegens
BellleCcTBa.
12 Knaccudukaiiys Belects. 1 12 nepens
13 Knaccudukaiiys BelecTs. 1 13 Hepens
[IpeBpaijeHue BelecTs- XUMUUeCKHe
14 peppatl . 1 14 nepens
peaxLyu.
15 PactBopenue. 1 15 Hepens
IIpakTHueckas padora Ne 1 mo Teme
16 "[IpocTeiilyie XuMHYeCKHe 1 1 16 Hepens
onepanuu”
17 @unbTpOBaHUe. 1 17 nepensa




18 Harpesanue. 1 18 Hepens
19 BrinapuBaHue 1 KpyUcCTam3alys. 1 19 Hepens
IIpakTnueckas pa6ora Ne 2 mo Teme
20 "IlpaBuia paGoThI CO CHUPTOBKOIA. 1 20 Hepens
HarpeBaHmue xujgkocreit."
21 Bo3ayx u kuciopoa. 1 21 Hepens
22 Boga. 1 22 Hepens
23 Yrnekucbii ras. 1 23 Hepenst
24 IToBapeHHas COJib. 1 24 Hepens
25 I'moko3a. 1 25 Hegens
26 MuHeparibl ¥ TOpHBIE ITOPO/BI. 1 26 Hepens
57 ["oproune BellecTBa: ras, He(pTb, 1 27 Hepens
yTOJib.
28 MeTaJiibl ¥ CI/IaBHI. 1 28 Hegens
29 Crekno. 1 29 Hepens
30 Kepamuika. 1 30 Hepensa
31 ITonmepsl. 1 31 Hepgens
32 O6ob61arolijee TOBTOPEHHeE. 1 32 Hepens
33 HToroBasi KOHTpO/IbHasi padoTa. 1 33 Hepens
34 Pe3epBHbIl ypOK.. 1 34 Hepens
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME

KAJIEHJAPHO - TEMATUYECKOE INTAHUPOBAHUE




Homep [Homep [Ha3saHue Tembl KommuectBo [I'ema ypoka Copepxanue 1o @PI1  [leatenbHOCTD yyawuxcs |[/lom. KommeHTapuu
HeJe/ [ypoka yacoB ro ®PII nesaTe/IbHOCTh BO
BpeMsl 3aHSATHUS
1 1 Bseznenue. 13 yero |1 113 uero cocrout [[Ipupopa. ®Pusnueckue [PackpbiBaTb CMBIC/I
COCTOUT MHUP? MUp? Tesa. fBneHus MOHSITUN «IIPUPO/Ia»,
MPUPOJBI. «(r3ryeckue Tena,
EcTecTBO3HaHKeE. «sIBJIEHUS TIPUPO/IBI»,
EcTecTBeHHbIE HAYKU.  [«eCTeCTBO3HAHUE»,
[IpeameT UsyyeHUst «eCTeCTBEHHbIEe HaYKW».
XUMHUU. MecTo xmuu  [XapakTepu3oBaThb
Cpe/ii eCTeCTBEHHBIX  [IpeJMeT U3yueHUs XUMUU.
HayK. OObeKThI )KUBOM MJ/]eMOHCTPUPOBATh
HE>XUBOW MPUPO/bI. [MOHMMaHUe MecTa XUMUU
YpPOBHU OpraHusaliid (CpeJiy eCTeCTBeHHbIX
He>XXUBOUN U >KUBOU HayK. XapaKTepr30BaTh
MaTepuu. 00BEKThI )KUBOW U
He)KUBOU TIPUPO/bI U
POBHU UX OpraHusanuu
2 2 Ot aToma 110 13 Beunbie aToMbl  |[ATOM - HaUMeHbIIasi  [PacKpbIBaTh CMBICIT

BeLeCTBa

JacTHL]A BEIIeCTBa.

XUMUYEeCKHUX
rpeBpaleHUsIX.

X IMUUeCKUI 3/IEMEHT.
(CUMBOJIBI aTOMOB
XUMHUYECKHX 3JIEMEeHTOB.
A nepHas peakiys.
[IpourcxoxaeHue
bieMeHTOB. [IpocThie
BerjecTBa. C/10KHbIE
Bell[eCcTBa (XMMHUUeCKHe
COeJUHEHUS]).
Xrmuueckasi opmyiia.
UrcnoBoit UHZAEKC.
(OTKpBITHE XUMUUECKUX
B/1IEMEHTOB. ATOMBI

(OCHOBHBIX XUMHWUECKHUX

Hen3aMeHHOCTb aTOMOB BITOHSATHUM «aTOM»,

«XUMUUECKHI 37IEMEHT»,
«TTPOCTOE BellleCTBO»,
«CJIO>)KHOE Bell[eCTBO»,
«xuMHuueckas opmyna»,
MCII0/b3Yys1 3HAKOBYHO
CUCTEMY XWMUHU.
Pazuuath NOHATUS
«@TOM» U «XUMUYECKUN
byieMeHT». Ha3bIBaTh
XUMHUUYeCKHe 371eMeHThI 1
BaIChIBATH CUMBOJIBI
BAXKHEHIIINX XUMHUUYECKHUX
B/1eMeHTOR. Pa3nnuarth
MPOCTbIe U CI0XKHBIE
BerectBa. Ha3biBaTth




yCTOWUMBbIE U
HeyCTOUUVBBIe.
KpyroBopoThI aTOMOB
XHUMHUYeCKHUX 371eMEeHTOB
B rpupo/ie (KUCI0poza,
A30Ta M yrjaepoza).
doTocuHTe3 Kak OUH
13 [yTel KpyroBOpoTa
yriaepoza.

XUMUUecKre (hOpMYyJIbl
BeriecTB. OrpesesaTbh
COCTaB BeLeCTB 110 UX
(bopmyam.
/leMOHCTpHUpPOBAaTh
IMOHVMAaHNe JieJIeHUs
AQTOMOB Ha YCTOWUYMBBIE U
HeyCTONYMBBIE.
/leMOHCTpHUpPOBAaTh
rpesiCTaB/IeHNe O
KPyroBOpOTax aTOMOB
XMMUUYECKHUX 3JIEMEHTOB B
rpupoje.

X apakTepu30BaTh
(hoTOCUHTE3 Kak
COCTaBHYIO 4acTb
KPYyroBOpOTa yryiepoja.

IATOMBI B
KOCMOcCe, Ha
3em/ie U B
OpraHu3Me

PacnipesesieHre aToMOB
XHUMHUUYECKHX 3/1eMEeHTOB
B KocMoce (BcenenHow,
Hatel I'alakTUKe,
Co/THeYHOU CHUCTeMe) U
Ha 3emsie. Bomopoza u
e - caMmble
pacripocTpaHeHHbIe
B/IeMEHTHI BO
Bcenennoii. Kucnopog, -
CaMbIit
pacrnpocTpaHeHHbIN
BJIeMeHT Ha 3eMJle.
Hanb6onee
pacpoCTpaHeHHbIe
B/IEMEHTBI B Pa3HbIX
MaCTsIX 3eM/IH.
XUMUUecKue 3/1eMeHThI
B JKMBBIX OpraHU3Max:
B/IeMEeHTHI JKU3HH,

MakKpo 1

/TeMOHCTpHUpOBAaThL 3HAHUE
Harbosee
PacrpoCTpaHeHHBIX
P/IEMEHTOB Halllel
IBceneHHOM U IIJIAHETHI
3emsi. CpaBHHBATh
[PacripoCTpaHeHHOCTh
BOJIOPO/ia, Tesusl,
KUCJIOPOJa U IPYTUX
5/IeMEHTOB Ha IJlaHeTe
3emst 1 Bo BeceneHHOM.
/TeMOHCTPUPOBATh
MOHMMaHHe TepMHHa
«OMOJIOTMYeCKU aKTUBHEIE
BeIlleCTBa».
KnaccuduipoBath
XUMUYECKHe 3/1eMeHThI B
PKMBBIX OpraHu3Max Ha
5/1eMeHTbI JKU3HU, MaKpO U
MUKDO3JIEMEHTHI.




IMHUKPO3J/IEMEHTHI.

KaK COBOKYTTHOCTb
ATOMOB, UMEIOIINX
0/IMHAKOBBIM 3apsiji
siipa. CpaBHUTETbHBIN
COCTaB U30TOIOB
BOZIOpPO/ia U
yriepoza.CriocoOmI

0003HAYEHUSA U30TOTIOB

broornuecku
AKTUBHbIE BellleCTBa.
Kak ycTpoeH D/1leMeHTapHbIe PacKkpbIBaTh CMbIC/
ATOM YaCTHULIbI (TPOTOHBI, OCHOBHBIX XUMHUUYLCKUX
HEUTPOHBI U MOHSATUN «aTOM»,
B/IeKTPOHBI), UX «XUMHAYEeCKUH 371eMeHT»,
OCHOBHBIE VICII0JIb3Y$1 3HAKOBYIO
XapaKTePUCTUKU - MaCCa|CUCTeMy XUMUHU.
v 3apsaf. Aapo atoma.  [PacKpbIBaTb CMBICI
MaccoBoe uucio. MOHSTUN «3/IeMeHTapHbIe
B3anMOCBSA3b MaCCOBOrOMaCTHULIbD», «[IPOTOHBI»,
4KCsIa C YUC/IOM «HEUTPOHBI», «3/IEKTPOHBI»
[TPOTOHOB Y HEUTPOHOB. |, «SIIPO aToOMa»,
ATOMHasl eJUHULIA «MaCcCcoBOe YUCJIO»,
Macchl. [TopsiIKOBBIA  [«aTOMHasi eJuHULIA
HOMep 3JIeMeHTa. MacChl», «TIOPSIAKOBBIN
OsiekTpoHHasi 000/10UKa [HOMED 3/IeMeHTa»,
aToMa. JKu3Hb 1 «3/1eKTPOHHast 000/104Ka
NesTesIbHOCTD O. aToma». Ornpezenarhb
Pesepdopa UM CJIO IPOTOHOB,
HEUTPOHOB U 3/IEKTPOHOB
B KOHKDETHOM aToMe
(u3oTome).
/leMOHCTPUpOBATh 3HAHUE
Hanboee BayKHbIX
CBe/IeHUM O )KU3HU U
esTesIbHOCTH O.
Pe3epdop/a
130TOIBI X MIMUYeCKUM 371eMeHT  [PacKpbIBaTh CMBIC/

OCHOBHBIX XUMUYeCKUX
MOHSATUM «aTOM»,
«XUMHUECKHI 7IeMEeHT»,
MCI0/b3Yys1 3HAKOBYHO
CUCTEMY XUMUU.
PackpbIBaTh CMbIC/
ITOHATHUM «M30TOIbI»,

«3/1IeMeHTapHble




YaCTULIBI», «IIPOTOHBD»,
«HEUTPOHBI».
IXapakTepu3oBaTh U
CpaBHUBATh U30TOIIbI
BOZIOPOJia U yriaepoja.
/TeMOHCTpHUpOBAaTh 3HaHUE
Crioco60B 0603HaUeHusT
M30TOIOB

[Teproanueckas

HeycToiiurBbie [YCTOWUYMBLIE IPackpbIBaTh CMBICIT
ATOMBI (cTabunbHBIE) U OCHOBHBIX XUMHUYECKUX
HEYCTONUMBbIE MOHSITUN «aTOM»,
(pagvi0aKTHBHbIE) «XUMHAYECKUU 3/IEMEHT»,
XMMHUYeCKre 371eMeHTbl. MCTI0JIb3Ysl 3HAKOBYIO
Payio aKTUBHBIN CUCTEMY XUMUU.
pacnag. OripezesiATh MOHATUS
Pa/10aKTUBHOCTb. «PaJiJMOAKTUBHBIN
M3oTorel. [IpuMeneHue [pacrag»,
HeyCTOWUMBBIX «PaZJMOAKTUBHOCTb»,
(PaZAM0aKTHB HbIX) ««aTOMHasl SHePIUsi».
aTomOoB. LlenHas PackpbIBaTh CMbIC/
peakuysi. ATOMHast MOHSITHSL «M30TOMbD».
pHeprus. 2Ku3Hb u X apakTepu30BaTh
nesTenbHOCT ALA. rpuMeHeHue
bekkepersi HeyCTONUMBBIX
(paii0aKTHBHBIX) aTOMOB.
/TeMOHCTpHUpOBAaTh 3HAHUE
Harbosiee BayKHBIX
CBe/IeHUH O >KU3HU U
mesiTeTIbBHOCTH A. A.
bekkepesst
McTopus McTopust co3ganus /leMOHCTpUPOBATL 3HAHKE
CO3JjaHUs [Teproanueckou MCTOPUHU CO3/aHUS
[Teprioanueckoli [cucTeMbl XUMUUeCKHX [[leproanuecKoil CUCTeMBI
CUCTeMBbI B/IeMEHTOB. XMMUYEeCKUX 3/IeMEeHTOB.
XUMUYECKUX [TeproAUYHOCTS. IPackpbIBaTh CMBICIT
B/IeMEeHTOB [TeproarueCKU 3aKOH [MOHSTHUS
/1. . MeHpeneesa. «TIEPUOJAUYHOCTD.

PackpbIBaTh CMbIC/




cucteMa. 7KusHb 1
nesatesbHOCTS [1. U.
MenzeseeBa.

/TeMOHCTpaLu:
[Teproguueckas
CCTeMa XUMUYeCKUX
piiemeHTOB /1. U.

[TepriogruecKoro 3aKkoHa
/1. 1. MeHneneeBa.
/TeMOHCTpHUPOBAaTh 3HAHUE
Hanbosiee BayKHBIX
CBe/IeHUH 0 >KM3HU U
nesarenbHoCcTH [. M.
MenpeneeBa. Habmozgathb
IeMOHCTPUpPYEMBbIe

MOJIEKYJISIPHOTO 1
HEMOJIeKY/ISIPHOTO

MeHeneeBa MaTepuasbl ¥ OIIUCBIBATh
VX C IIOMOLBIO POJHOIO
S13bIKa U sI3bIKa XUMUU
CTpykTypa [Teproanueckas PacKpbIBaTh CMBICII
[Meproauueckoi [cuctema /. U. rioHsaTHs «Ilepuoanyeckas
CHCTEMBI MenpeneeBa. [JmHHBIN [cucTeMa». OnyChIBaTh
M KODOTKWI BapuaHThl [CTPOeHHe JJIMHHOIO U
[Teproarueckomn KOPOTKOI'O BapUaHTOB
cuctemsl . W. [MeproanUeCcKoil CUCTeMBbI
Menpeneesa. [lepuogpr: (/1. I. MeHgesneeBa.
KODOTKHUeE U J/IMHHbIe.  [XapakTepu3oBaTh
["pymribl, riaBHble U XMMUUeCKUW IeMeHT Ha
no6oyYHbIe MOATPYIIILI. (OCHOBE HHGOPMAaLUH,
Mudbopmariys o CcoJieprKaltieiics B
XMMHUYeCKOM 371eMeHTe, [[lepuoanueckol cucrteme
CoZieprKalLiasacs B /1. I. MeHnpeneeBa.
[Teproguueckoit /leMOHCTPUpOBATh 3HAHUE
cucteme /1. 1. Hanboee BayKHbIX
MengeneeBa. )Ku3Hb U [CBeJleHUN O KU3HU U
nesatenbHOCTh H. bopa. [meatensHocTy H. bopa.
/TemMOHCTpaLu: Habmomats
[Teproanueckas IeMOHCTPUpYyeMble
CHUCTeMa XMMUYeCKUX  [MaTepuasibl U ONUChIBATh
piiemeHTOB /1. U. X C IIOMOILBIO POSHOIO
Memngpeneesa f13bIKa U s13bIKa XUMUU
ATOMBI Mousnekyia. ITonsitTue 0 [PacKpbIBaTh CMBICIT
COeIMHSIIOTCS B [XMMUYECKOM CBSI3U. OCHOBHBIX XUMUUYECKUX
MOJIeKYJIbI BeriectBa MOHSITUN «aTOM»,

«XUMHUECKHI 7IeMEeHT»,
«MOJIEKYJIa», UCITOJIb3YST




CTPOEHUS], UX
XxapaKTepUCTHKA.
CTpoeHre MOJIEKY/I.
Mopenu MOJIeKyI:
[11apOCTep>KHEBbIE U
MacIiTabHble.
MouekynspHasi macca.
[TpriMepsbI BelecTs
MOJIEKY/ISIPHOT O
CTPOEHUS: [IepeKUCh
BOZIOPOJa,
MOJIEKYJIIPHBIN
BOZIOPO/,
MOJIEKYJIIPHBIN
KHC/IOPO/J], O30H,
MOJIEKYJIIPHBIMN a30T,
MOJIEKY/ISIPHBIN UOZ,
BOJla, aMMUaK,
YT/IEKUCIIBIN ra3,
(bynnepeH, MeTaH,
STU/IEH, CITUPT
(STUIOBBIN COIUPT),
[JIALEPUH, YKCYC
(YKCyCHas Kucnora),
[JIF0KO3a, caxap
(caxaposa).
/TeMOHCTpaLu:
(OOpas3iibl BeleCTB
MOJIEKY/ISIPHOTO U
HEMOJIeKY/ISIPHOTO
CTPOEHMUSI.

Mojenu HeKOTOPBIX
MPOCTBIX MOJIEKY/I
(BOZa, yr/IeKUC/IbIN ras,
KVC/IOPOZI, BOLOPOL,)

BHAKOBYIO CUCTEMY
XMMUU. PacKpbIBaTh
CMBIC/T IOHATUS
«XUMHUUeCKast CBA3b».
PackpbIBaTh pasauuve
Me)X/ly BellleCTBaMU
MOJIEKY/ISIPHOTO U
HEeMOJIEKYJISIPHOTO
cTpoenus. [IpuBoguTh
IpUMephbI Bell|eCTB
MOJIEKY/ISIPHOTO CTPOEHMUS.
OnuceiBaTh CTpOEHVE
MOJIEKY/I [10 UX MOZIe/ISIM.
HaspiBaTb XUMUUECKHe
pieMeHTbl. OripesiesisTh
COCTaB BeleCTB
(KauecTBeHHbIN U
KOJIMUeCTBEHHBIN) TI0 UX
bopmysiaM. Berunciste
OTHOCUTEJIbHYIO
MOJIEKY/ISIPHYIO Maccy
BerecTB. COCTaB/IATh
(bopMyJIbI BellleCTB 10
ATOMHBIM IIPOLIEHTaM 1
COOTHOLLEHUIO MacC
pieMeHTOB. HasbiBaTh
MOJIeKY/ISIDHbIE BellleCcTBa
o ux opmysiam:
repeKuch BOJOPO/a,
MOJIEKYJIIPHBIN BOJOPO/,
MOJIEKY/ISIPHBIN KUCJIOPOZ,
030H, MOJIEKY/ISIPDHBIN
@30T, MOJIEKY/ISIDHBIN WO/,
BO/Ia, aMMHUaAK,
YTJIEKWCIIBIN ra3,
(bysinepeH, MeTaH, STUJIEH,
COUPT (3TUIOBBIN CIUPT),

[JIMLIEPUH, YKCYC




(YKCyCHast KUcioTa),
[JIFOKO3a, caxap
(caxapo3a). HabmrogaTh
eMOHCTPHUPY€eMbIe
Mozieid MoJiekyJ1. [lenaThb
BLIBO/IBI TI0 pPe3yJ/ibTaTaM
MpOBeJeHHBIX

Ha0JTI0 IeHUH

10

10

["a3bl, )KUAKOCTU
Y TBepAble
BelllecTBa

ArperaTHble COCTOSIHUS
Bell[ecTBa (TBepAoe,
PKUIKOe, Ta3000pa3Hoe)
1 UX XapaKTepUCTHKa.
CTpoeHue BO/bI B
TBEP/IOM, KUJKOM U
ra3oobpasHoM
COCTOSTHUU.
Kpucranimueckue v
aMop(QHbIe BellecTBa.
du3ryeckue MpoLecchl:
ryiaB/ieHue,
KpUCTa/IIU3aLus,
McriapeHue,
KOHZeHCcaLus,
CcyOmarivist (BO3rOHKa).
dusnyeckue CBOMCTBa
Bell[ecTBa (TeMIiepaTypa
M/1aB/IeHUsI U
Temrieparypa KWAIeHus).
/TemMOHCTpaLu:
[11aBieHre BOCKa
(mapaduHa) Kak rnprumep
(b1311UeCKOoro siBeHUs.
KuireHvie Bo/bI Kak
nprMep (r3UYecKoro
SIBJIEHUST

OnuceIBaTh CBOMCTBA
TBEP/bIX, XKUJKUX,
ra3o00pa3HbIX BeIIleCTB,
BbIZIEJISIS UX
CyLL|eCTBEHHbIE TIPHU3HAKHU.
PacKpbIBaTh CMBIC/I
MOHATUN
«KpHCTa/JTUUeCKue
BeIlleCTBa», «aMOpGHbIe
Bell[eCTBa», «(pu3nueckue
cBolicTBa». OrnpesensTb
MOHSTUSI «TemriepaTypa
r/1aBJIEHHUS»,
«TeMIiepaTypa KUreHus».
[TpuBOAWTE PUMeEpbI
KPUCTa//TUUeCKUX U
AMOP(HBIX BeLeCTB.

X apakTepu30BaTh
(br3ruecKre IpoLecChl:
r/iaBjieHue,
KpUCTa/I/IM3aLuIo,
McriapeHre, KOH/IeHCaluio,
cy6mmMaiiyio (BO3roHKY).
X apakTepu30BaTh
3aBUCUMOCTb (PU3NYECKUX
CBOVCTB BellleCTB OT
CTPOEHUS BelLleCTB.
Habmomats
1eEMOHCTPUPY€EMBIE OIBIThHI

1 OITMChIBATH UX C
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MOMOIILIBIO POAHOTO SI3bIKa
1 s13bIKa XUMUH. [JesaTh
BLIBO/IBI TI0 pe3yJ/ibTaTaM
MpOBeJeHHbBIX
HaOMIOeHUH 1
XMMUUYECKHX OITbITOB

12

12

KPI/ICTEIJIJ'II/I‘IECK(:I

51 CTPYKTypa
BelllecTBa

Kpucranisbl.
Kpucrammueckas
pertieTka. MIOHBI.
Kpucrammueckas
pellieTKa ToBapeHHOU
co/ii. POpMBbI
KPYCTa/UIOB Pa3/IMYHbIX
BerecTB (Ky0, OKTas3p,
mozexasap, pombo3p,
CcTon0YaThIe U
[1aCTUHYaThIe
KpucTasuibl). CpOCTKHU.
py3bl. [JeHapuTHI.
/leMOHCTpaLUU:
Kpucranmueckas
peleTKa XJiopyuza
HaTpUsl

OnpezensiTh MOHATHUS
«MOH», «KPHUCTAJLJIbD»,
«KpHUCTasTnuecKas
perIeTKa».
/leMOHCTPUPOBAThH 3HAHUE
0 (hopmax KpUCTasioB
Pa3/INYHBIX BEILeCTB.
Habmonats
eMOHCTPUPYeMble
MaTepHasTbl U OITUCHIBATh
WX C TIOMOLIbI0 POJTHOTO
ST3bIKA U S3bIKA XUMUH.
/lesiaTb BLIBO/BI IO
pe3y/bTaTam
MpOBeJEeHHBIX

Ha0/TI0 IeHUH

Knaccudukarys
BeIleCTB

Knaccudukarys
BEIeCTB 10 COCTaBYy.
MuavBuAyanbHbie
(uMcCTbIe) BelllecTBa U
cMecu. IIpocTtblie
BeriecTBa. C/10KHbIE
BelllecTBa (XMMUUYeCKHe
coeiiHeHUs1). MeTasiibl
1 HeMeTaJllbl, UX
CBOMCTBA.
Heopranuueckue u
OpraHvuecKye
BeriectBa. OCHOBHBIE
K/1aCChl
HeopraHuuYecKux

BoIABASTE pa3nuuus
Me>Ky UHAWBUYaTbHbIM
BeLeCTBOM 1 CMECHIO.
[IpyuBOIUTE TIPUMEPBI
MHVBUyaTbHBIX
BellleCTB U CMeCel U3
MOBCeHeBHOMW XKU3HU.
IPackpbIBaTh CMBICIT
OCHOBHBIX XUMHUYeCKHX
MOHSITUN «TIPOCTOE
BEI[eCTBO», «CI0XKHOe
BellleCTBO», UCTIOJIb3Ys
3BHAKOBYIO CUCTEMY
XUMUU.
KnaccuduipoBaTh




BEII[eCTB: OKCU/IBI,
KMCIOThI (COMsTHAsA,
CcepHasi, a30THas,
yrosibHasi, ocopHasi),
COJT, OCHOBAHHUSI.
[[leoun.
/TemMoHCTpaLu:
O6pa3ibl
MHAVNBUAYaTbHbBIX
BelljecTB (MeTaslbl,
HeMeTaslTbl, CJIO)KHbIe
Bell[eCTBa) U cMecel
(pPacTBOpBI, TPAHUT).
3HAKOMCTBO C
0OpasiliaMu OKCH/IOB,
KHCJIOT, COJIEH,
0CHOBaHUM

Bell[eCTBa Ha [POCTbIe U
C/I0)KHBIE, MeTaJl/Ibl U
HeMeTaJllbl,
HeopraHuyeckue u
OpraHuyeckue.

X apakTepu30BaTh
CBOMCTBA METa/JIOB U
HeMeTas10B. [IpuBogUTE
MpUMephbI BELLeCTB
MPOCTBIX U CJIOXKHBIX,
MeTa/lZIOB U HeMeTaJl/IoB,
HeOpraHUYeCcKux 1
OpraHUYecKHUXx.
KnaccuduiupoBaTh
HeopraHuyeckue
BellleCTBa Ha OKCU/BI,
KUCJIOTBI, COJH,
OCHOBaHMUSI.
XapakTepu3oBaTh
OCHOBHBI€E KJ/1aCChI
HeopraHuyeCKUXx BellleCTB:
OKCH/I0B, KUCJIOT,
OCHOBAHWM, COJIEH.
Ha3biBaTh COeJUHEHNS
M3yUeHHBIX K/1aCCOB
HeOpraHUYeCKUX BelleCTB.
Habsrozathb
IeMOHCTPUpPYEMBbIe
00pa3sLibl U OTMKCHIBATh UX
C TIOMOLL[BI0 POJHOTO
S13bIKA U S13bIKa XUMUU.
/TenaThb BbIBOJBI 110
pesybTaTam
MpOBeJeHHbIX
HaOMIOeHUI
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13

Knaccudukarys
Bel[eCTB

Knaccudukarys
BeLL[eCTB I10 COCTaBYy.
MuauByyanbHbIe

BbISB/ISTE pa3iduust
MeXX1y UHAWBU/ya/IbHBIM
BeI[eCTBOM U




(uncThbIe) BelllecTBa U
cmecu. IIpoctelie
BeriecTBa. Cr10>KHbIE
BelllecTBa (XMMHUUeCcKue
coeuHeHMs1). MeTasnbl
1 HeMeTaJsl/bl, UX
CBOMCTBA.
Heopranuueckue u
OpraHvuecKye
BeliectBa. OCHOBHBIE
K/1aCChl
HeopraHUuecKux
BEIeCTB: OKCUJbI,
KMCIOThI (COMsTHAsA,
cepHasi, a30THas,
yrosibHasi, ocopHasi),
COJIA, OCHOBAaHMUSI.
[[leoun.
/TemMoHCTpaLu:
O6pa3ibl
MHAVNBUAYaTbHbBIX
BelljecTB (MeTaslbl,
HEMeTasl/bl, CJIOXKHbIE
Bell[eCTBa) U cMecel
(pacTBOpBI, TPaHUT).
3HAKOMCTBO C
0OpasiiaMu OKCH/IOB,
KHCJIOT, COJIEH,
0CHOBaHUM

cMecbro.[IpuBoAUTE
MpUMepbI
MHWBU/YaTbHbIX
BEILeCTB U CMeceH 13
MOBCEHEBHOM >KU3HU.
PackpbIBaTh CMBICT
OCHOBHBIX XUMUUECKHUX
MOHATHUN «IIPOCTOE
Bell[eCTBO», «C/I0’KHOe
BeLeCTBO», UCIIO/b3YS
BHAKOBYIO CUCTEMY
XUMUU.
KnaccuduipoBathb
BellleCTBA Ha MPOCTbIE U
C/I0’KHBIe, MeTaJl/Ibl U
HeMeTaJllbl,
HeopraHuvyeckue u
OpraHuyYeckue.
XapakTepu3oBaTh
CBOMCTBA MeTa/I/IOB U
HemeTas/u10B. [IpuBoAUTE
rpUMepbI BellleCTB
IPOCTBIX U CJIOXKHBIX,
MeTaslZIOB U HEMeTaJl/IoB,
HeopraHuyeCckKux 1
OpraHUYeCcKHUX.
KnaccuduipoBathb
HeopraHuyeckue
BellleCTBa Ha OKCU/BI,
KUCJIOTBI, COMH,
OCHOBaHMUS.

X apakTepu30BaTh
OCHOBHBbI€ KJ1aCChl
HeopraHuueCKUX BelleCTB:
OKCH/I0B, KUCJIOT,
OCHOBAHWM, COJIEH.
HasbiBaTh coefjiHeHUs

M3y4YEeHHBIX K/IdCCOB
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HEOPraHUUeCKUX BeIleCTB.
Habmonars
IeMOHCTPUPY€EMbIe
00Opas3Libl ¥ OMUCHIBATH UX
C TIOMOIIBIO POAHOTO
SI3bIKA U S13bIKa XUMUH.
[lesiaThb BBIBO/IBI TI0
pe3yJsibTaTam
MPOBEeIEHHBIX

Ha0JTI0 IeHUH

[TpeBpaleHus
BELL[eCTB -
XUMUYeCcKre
peakLyu

dusnyeckue u
XUMUUeCKUe sSBJIeHUsI.
XMuyeckasi peakLysl.
PeareHTbI U TTPOJYKTbI
peakuu. 3aKOH
COXPaHeHHsI MaCChl.

Y paBHeHHe XUMUUECKOM
peaxiuu.
KosdduimeHTsI.
[Ipr3HaKy XUMUYEeCKUX
peakiuii: U3MeHeHUe
BeTa, obpa3oBaHue
0Ccajika, BblesieHre
rasa, BbiieJieHre Win
MOT/IOIeHNe TeTla,
BO3HWKHOBEHHE CBeTa.
/TeMOHCTpaLu:
["opeHre BOCKOBOM
(mapaduHOBOI) CBeun
[KaK TipuMep
XMMUUECKOTO SIBJIEHUSI.
[TosiB/ieHMe OKpacKu
(beHondTanenHa B
MPUCYTCTBUM L[€I0UU
(13BeCTKOBOM BO/IbI) KaK
XUMUUeCKoe siBJIeHUe.
[TomyTHeHME
M3BECTKOBOM BOZIbI IIPU

OripezesiAThb MOHATUS
«peareHThbI», «TIPOAYKThI
peakiun». Pasnuath
XMMUYEeCKre U
(br3nueckye sIBJIeHUS.
PacKpbIBaTh CMBIC/I
OCHOBHBIX XUMUYeCKUX
MOHSATUN «XWUMHUUeCKast
(hopMyia», «XUMHAUYECKast
peaxiusi», UCTOJIb3Ys
BHAKOBYIO CUCTEMY
XMMUU. PacKpbIBaTh
CMBICJI 3aKOHA COXPaHeHUs]
Maccel Bewjects. Ha3biBath)
[PU3HAKU U YCJIOBUS
MPOTEeKaHUsI XUMUUYECKHUX
peakiuii. BoIsBIATE
MPU3HAKHY,
CBUJleTeIbCTBYIOLYE O
MPOTeKaHWH XUMUYECKON
peakLiy [Py BbITIOJIHEHUU
XMMHUYECKOr O OMbITa.
CocTaB/IATh ypaBHEHUS
XMMHUYECKHX peakLyi 1o
CxXemMaM peaki[uH.
Habmomats
[1eMOHCTPUPY€EMbIe OITbIThI
M OMMCBIBATh UX C




eCTBUU YTJIEKHCIOTO
rasa Kak XMMHUueckoe
sIB/IeHYe.

Peakiun,
1eMOHCTPUPYIOLe
MPU3HAKK XUMUUECKHUX
peakLyii:
B3aMMO/IelICTBHE
repMaHraHaTa Kasus C
Cy/Ib(UTOM HaTpUs B
KICJIOHN cpeie,
B3aMO/IelICTBHE
XJIOpU/la HAaTpUsI C
HUTpATOM cepebpa,
B3aMMO/IeICTBHE
KapOOHaTa HaTpUs C
COJITHOM KHMCJIOTOI,
B3aMO/IelICTBHE
XJI0pH/la aMMOHUS C
rUIPOKCUIOM HaTpuUs,
ropeHve MarHus

MOMOILLBIO POAHOT'O A3bIKA
1 A3bIKa XUMNU. ,Z[enaTb
IBBIBOJBI I10 pe3YyJ/IbTdTaM
MpOBEeAEHHBIX
XUMHWUYeCKHX OIIbITOB
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OJKCIlepyMeHTalbHa
1 paboTa ¢
BeleCTBaMU

PacTBopeHue

PacTBOpeHue.
PactBopuTesns. PacTBOp.
PacTBOpUMOCTb.
HacrbIiieHHbINM pacTBOP.
MaccoBast 107151
(MpoljeHTHast
[KOHL|@HTpAaLus1)
[PaCTBOPEHHOI 0
Bell[eCTBa.
UTabopaTopHasi mocyja:
MPOOUPKH, XMMUYECKHe
CTaKaHbI, KOJIObI
(TI0CKOIOHHBIE C
[1aPOBU/IHBIM U
OHUUECKUM TYJIOBOM),
OPOHKH, LIWJIUH/PBI,
€H3YPKU, MUTeTKH,

PacKpbIBaTh CMBICII
MOHSTUI «PaCTBOPEHHE»,
«pacTtBop». OnpesesnsaTh
[MOHATUS «PaCTBOPUTEbY,
«PAaCTBOPHUMOCTDL»,
«HaCBILLIeHHbIN PaCcTBOP».
Pa3iruaTth U Ha3bIBaTh
XMMHUYECKYIO IT0Cy1y:
MPOOUPKH, XMMUYeCKHe
CTakaHbl, KOJIObI, BODOHKH,
LIUTUHAPBI, MEH3YPKU,
[MUATIeTKY, LIIaTeIx,
VIOJKKH, CTYIIKU C
[eCTUKaMH,
BbITTAPUTE/IbHbIE YallKU.
BbIUNCIATE MACCOBYIO
TOJIF0 paCTBOPEHHOI' 0

UTabopaTopHbIii
onbIT 1.
[TpyuroroBieHve
pacTBopa
[TOBAapeHHOU COJIN.
UTabopaTOpHBIii
OTIBIT 2.
[TpurotosneHue
pacTBOpa MeJHOT O
KyIiopoca
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[1r1aTesu, JI0XKKH,
CTYIIKY C [1eCTUKaMHU,
BbITIApUTE/IbHbIE YalllKK.
/leMOHCTpaLUn:
PacTBOpBI MeJHOTO
KyIiopoca pa3/M4Hor
KOHL|eHTpaL[1H.
UTabopaTopHasi rocy/a.
JTabopaTopHbIii OMBIT 1.
[TpuroroBneHve
pacTBOpa MoBapeHHOoM
COJIN.

/TabopaTOpHbIii OIBIT 2.
[TpuroroBneHve
pacTBOpa MeJHOr0
Kyriopoca

BEIIleCTBa B pacTBOPe.
[Tosb30BaTLCH
TabopaTOpHBIM
00OopyJoBaHUEM U
rnocyou. Mcrno/sb30BaTh
Ha IMPAKTHKe TTPUEMBI
MPUTOTOBJIEHUsT PaCTBOPA.
Habmomats
TEMOHCTPUPYEMBbIe
PacTBOPHBI U
ITabopaTOpHYIO MOCY Y.
Habmomats
CaMOCTOSITE/TLHO
MPOBO/[UMBIE OTTBITBI U
OIMUCHIBATH MX C TIOMOILIIBIO
POZTHOTO SI3bIKA U SI3bIKA
XUMHUH JlesiaTh BHIBOJBI 110
pe3y/bTaTam
MpOBeJeHHBIX
HaO/Tr0IeHUH 1
XMMHUECKUX OTTBITOB.
Cobro1aTh MpaBwia
Oe3omacHo# paboThI MIpH
MPOBeJIeHHH OTIBITOB.

[MpakTHyeckas
pabota 1.
[MpocrTeiiiive
XUMUUeCKre
orepaLyu

[TepenvBaHue
pkuaKocT. OTOOp
PKAZIKOCTH C TTOMOLL[bIO
CTEKJ/ITHHOW TPyOOUKH

lcriosb30BaTh Ha
MPaKTHKe TIPHeMbI
repesMBaHus )KUIKOCTH U
0TOOpPA KUIKOCTU C
MOMOLIbIO CTEK/ITHHOM
TpyOOUKH.
/leMOHCTPUpOBaTh 3HaHUe
Pa3/IMYHON XUMHUYECKOU
rocyzpl. [Tonb3oBaThCst
TabopaTOpPHBIM
obopyzioBaHuEM U
rmocyzaou. Habnromate
CaMOCTOSITE/IEHO

IMPOBOAWMBI€ OITBITHI 1

[MpakTryeckas
pabota 1.
[MpocrTeiiiive
XUMUUeCKre
oriepaLiuu
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OIKCBIBATh UX. Jles1aTh
BBIBO/IBI T10 pe3y/ibTaTaM
MPOBE/IEHHBIX
XMUMUYECKUX OTIbITOB.
Cobro1aTh MpaBUIa
Ge3omacHoM paboThI MpH
[POBE/IEHUH OTIbITOB

DunbTpoBaHue |(PUIBTPOBaHUE. OrnipeziesiATh IOHATUS UTabopaTopHBIi
DUTBTPBI. «(puIbTpOBaHUE», OTIBIT 3.
l13roToByieHe (GUIbTPA. [«(UIBTPbI». Pasfenenve cmecu
Matepuais! AJis /leMOHCTpPUpOBATh 3HaHUE [TecKa U
(bubTpOB.3HaUeHUe Pa3/IMUHOU XMMHUYECKOM  [[TOBapeHHOM COJIN
(b1IbTPOBaHUS B MoCyzbl. I3rotoB/idrh (bubTpOBaHMEM
MOBCeZHEBHOM )KU3HU. |PUIIBTP U3
JleMOHCTpaLUK: (uIbTpoBanbHON Oymaru.

O6pa3tipl GUILTPOB. [Tonb30oBaTLCA
UlabopaTopHBIi ONbIT 3. [1abopaTOpHbIM
Pa3nenenne cmecu 000pyI0BaHU €M U
recka ¥ IOBapeHHOW  [nocyzoi. Mcrosb30BaTh
co/1 (pUbTPOBAHMEM  [HA MIPAKTHKe TIpreM
(bUTIbTPOBaHUSI.
Habmomats
[1eMOHCTPUpYyeMble
MaTepuanbl. Habmogars
CAMOCTOSITe/IHO
IPOBO/MMBIE OITBITHI 1
OIKUCHIBATh UX C [IOMOLLIBIO
[POJHOrO sA3bIKA U S13bIKA
XUMUU. [les1aTh BBIBO/bI
0 pe3ysbTaTam
IPOBeJeHHbIX
XMMUUYECKHX OITbITOB.
CoburofaTh npaBuia
be3omacHoOM paboThI MU
[POBe/IeHUU OIIbITOB

HarpesaHue HarpeBanue. Criocobwl  [OripefiesisiTb IOHSTHS UTabopaTopHBIit
HarpeBaHusl. «HarpeBaHue», OTIBIT 4.
KanbryHarms. «KaJIbLIMHALUS». HarpeBanue Ha
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O6opymoBaHMe f1/ist
HarpeBaHMUsI: Ta30BbIe
Meuu, 3/1eKTPUUeCcKre
Meun, 3/1eKTPOTUINTKH,
ra30Bble FOPe/IKH 1
CTIPTOBKH.
/TemMoHCTpaLu:
O6opymoBaHMe ISt
HarpeBaHUsI:
D/IEKTPOTUIATKH,
ra30Bble FOPe/IKH 1
CTIPTOBKH.
HarpeBaHue >KuiKocTei
B CTakaHe U B IpoOuMpKe.
Brigenenue
x/i0podusiia u3
3eJIEHOT0 JIUCTA TPH
0OpaboTKe ero ropsiuum
OTUIOBBIM CITUPTOM.
UTabopaTOpHBIH OMBIT 4.
Harpesanue Ha
B/IEKTPOTUINTKE.
/TabopaTOpHbIi OIBIT 5.
CTpoeHue 1nyiaMmeHu
CBeUM

/TeMOHCTPUPOBATh 3HaHHE
Pa3/IMYHBIX CIIOCOOOB
HarpeBaHus. Pa3imuuaTh 1
Ha3bIBaTh 000pYJ0BaHKE
17151 HarpeBaHUsI: Ta30BbIe
reuu, /1eKTprUUecKre
Meuu, 3/1eKTPOTUIUTKH,
ra3oBble FOPeJKU U
crvpToBKY. HarpeBatb
BelllecTBa Ha
D/IEKTPOTUIUTKE.
[Tosb30BaThCH
TabopaTOpHBIM
00OopyJoBaHHEM U
rnocyaou. OnucbIBaTh
CTpOeHUe TJIaMEeHH CBEeUH.
Habsrozath
obopyoBaHue st
HarpeBaHusi. HabrogaTh
TeMOHCTPUpYeMble U
CAMOCTOSITE/TLHO
MPOBOAVMBIE OTBITHI U
OIMUCHIBATH MX C TIOMOIIIBIO
POZIHOTO SI3bIKA U S13bIKA
XUMUH. []e1aTh BEIBO/IBI
MO pe3y/ibTaTam
MpOBeJeHHBIX
HaO/Tr01eHUH 1
XMMHUECKUX OTTBITOB.
Cobro1aTh MpaBwia
Oe3omacHo# paboThI MIpH
MpOBeIeHNH OTILITOB

BIIeKTPOTIUTKE.
JTabopaTopHbIi
orbIT 5. CTpoeHue
raMeHUd CBeUn

BriraprBaHue u
KpHCTa/lTU3aLst

BrimaprBanue.
UTabopaTopHoe
obopyj0BaHue [I71s]
BbITTADUBAHKS: ra30Bast
roperska,
BIEeKTPOILIUTKA,

OripezieNsiTh MOHITHS
«BBITIAPUBAHUEY,
«IACTHJITSLISD»,
«KPUCTa/ITA3aLIUS».
Pa3iuaTh ¥ Ha3bIBaTh
0OopyoBaHue ISt

UTabopaTOpHBIii
OTIBIT 6.
Kpucranmzatys
Ka/TMMHON
CeJTUTPBI
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BbINIApUTE/bHAS
(bapdopoBas uaiiika,
BOZIsTHast OaHsI.
JTicTULIALUS
(meperoHka).
/TUCTUNIATOPBI.
JIMCTU/UTMPOBaHHASA
BOZA.

Kpucrammsanuys.
OcobeHHOCTH poCTa
KpPUCTAJI/IOB.
/leMOHCTpaLUn:
O6opymoBaHMe f/ist
HarpeBaHusI:
B/IeKTPOTIUTKHY,
ra3oBble FOpeJKU U
CTTUPTOBKU.
Kpucrannusanus
HUTpaTa Kaaus pu
0X/TaXK/IeHUH ero
HaCBILL|EHHOI'O PacTBOpa.
UTabopaTOpHBIH OMBIT 6.
Kpucrammsanus
Ka/IMAHOM CeTUTPhI

BbIMTAPUBAHKS: Ta30BYHO
rOpesKY, 31eKTPOIIUTKY,
BBIMTAPUTETbHYIO
cdapgopoByto yalky,
BOJITHYIO OaHFO.

X apakTepu30BaTh
0Cc0OeHHOCTH pocTa
KpucTtaios. Harpesats
BelllecTBa Ha
D/IEKTPOTUINTKE.
Mcrnosnb3oBaTh Ha
MpaKTHKe MpreM
KpUCTas/TN3aL[|u.
/TeMOHCTpHUpOBAaTh 3HaHUE
[Pa3/TMYHON XUMHUYEeCKOU
rocyabl. IToyb30BaThCs
TabopaTOpHBIM
o00OopyJoBaHUEM U
rmocynoii. Habmogats
obOopyoBaHue st
HarpeBaHus. HabsrogaTh
TeMOHCTPUpYeMble U
CaMOCTOSITE/IEHO
MPOBOAVMBIE OTBITHI U
OIHCHIBATh UX C TOMOILBIO
POZIHOTO SI3BbIKA U 513bIKA
XUMUU. [le/1aTh BHIBO/IBI
M0 pe3y/ibTaTam
MpOBeeHHBIX
HaO/Tr01eHUH 1
XMMHAYeCKUX OITbITOB.
Cobro1aTh MpaBwia
Oe3omacHO# paboThI MIpH
MpOBeIeHNH OTILITOB

[MpakTHyeckas
pabota 2.
[TpaBwuia paboThl
CO CITUPTOBKOM.

[TpaBuia paboTkl cO
CIIUPTOBKOM.
HarpeBaHue >XUAKOCTeH.
[IpaBu/ia HarpeBaHus

JleMOHCTPUPOBATh 3HaHKe
rpaBu paboThI CO
CIIMPTOBKOM U NPaBUJI
HarpeBaHus KUJKOCTeH.

[MpakTryeckas
pabota 2. IIpaBuna
paboThI CO
CIIUPTOBKOM.




Harpesanue
PKUIKOCTEM

PKUIKOCTeMN

OnuchIBaTh CTPOEHKE
criupToBKU. HarpesaTb
PKUIKOCTU Ha TJITaMeH!
CIIMPTOBKY, 38)KUTaTh U
TYLIUTb CTUPTOBKY.
/TeMOHCTpHUpOBAaTh 3HaHUE
Pa3/TIMYHON XUMHUYEeCKOU
rocyabl. IToynb30BaThCs
TabopaTOpHBIM
0bOopyoBaHUEM U
rmocynoii. Habmogats
CaMOCTOSITE/IEHO
MPOBO/[MMbI€ OITBbIThI 1
OIKCBIBAaTh UX C TOMOILBIO
POZIHOTO sI3bIKa U sI3bIKa
XMUU.

Cobro1aTh MpaBUIa
Ge3omacHoM paboThI MpH
MpOBe/IeHNH OITbITOB

Harpesanue
PKIIKOCTeM
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BeriectBa BOKpyT
Hac

Bo3nyx
1 KUCJIOPOJ,

Bo3nyx. ATmocdepa
3emyid. XIMUUeCKUI
COCTaB BO3/yXa.
CBoiicTBa BO3/yXa.
Bnaxuocts. Kucmopop, -
CaMbIii aKTUBHBIN
KOMITOHEHT BO3/lyXa.
["opeHue BelecTB B
kucsopoze. Okucienve
KHC/I0OPOJIOM
OpraHUYeCcKHX BelecTB
- UICTOUHUK SHEpPruun
PKUBBIX OPraHU3MOB.
Pa3neneHne Bo3gyxa Ha
30T U KUCJIOPOZ,
[IpuMeHeHue
kucsopoga. CocraB
BO3/yXa JpeBHeN

XapakTepru3oBaTh COCTaB
BO3/1yxa IpeBHel 3eM/u.
OOBACHATD TIOSIB/IEHHE
KHCI0poZia B aTMocdepe
3emu. OnUchbIBaTh
criocob paszesieHus
BO3/lyXa Ha KMCJIOPOJ, U
@30T. XapaKTepu3oBaThb
CBOMCTBa BO3/lyxa B
CpPaBHEHWH CO CBOUCTBaMU
BXO/SIINX B HETO
MHAVBUIYaTbHbBIX
BeLeCTB.

X apakTep130BaTh
(br3uyeckue u
XMMHUYeCKre CBOMCTBA
MPOCTOTO BeleCTBa -
KIC/IOPOZa.




Semsii. KauectBo
BO31yXa. TOKCUUYHBIE
Bell[eCTBa B BO3/yXe.
O30H.
/TeMOHCTpaLu:
/TIeMOHCTpaLOHHBIN
OTIBIT

«Kucopoz us
TabIeTOK»

XapakTepu3oBaTh
MprYMeHeHHe KUC/I0poJa.
[TpuBOAWTE PUMepbI
TOKCUYHBIX BeIlleCTB B
BO3ayxe. OLieHrBaTh
B/IVSIHAE XMUMUUECKOT0
Barpsi3HeHUs
OKpY’Karolller cpefibl Ha
OpPraHK3M uesioBeKa.
crionb30BaTh
MpHUOOpeTeHHbIe 3HAHUSI
/17151 5KOJIOTUUeCKU
rpPaMOTHOIO TIOBe/IeHNs B
OKpY’Karolller cpeze.
O6BeKTUBHO OLIeHUBAThb
MHGbOpMaL1IO 0
BeleCTBaX U XUMUUYECKUX
rpoueccax. Kpuruuecku
OTHOCHUTBCS K
rCeBJOHay4YHOU
MH(pOpMaLy,
He100poCcoBeCTHOM
peK/aMe B CpeJiCTBax
MaccoBoy nHbopMaLuu.
Habmomats
[1leMOHCTPUPY€EMbIe OTbIThI
1 OTHCHIBATh UX C
MOMOLLIBIO POZHOTO A3bIKa
1 s13bIKa XUMUU. [lenaTb
BHIBO/bI 10 pe3y/ibTaTaM
MpOBeJeHHbIX
XMMHAYEeCKUX OIbITOB
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Bopa

Boga - camoe
pacnpoCTpaHeHHOe Ha
3emiie CII0’KHOe
BelecTBO. KpyroBopor
BO/IbI HA 3emJie.

OrnipefensiTb MOHATHSA
«IIpeCHad BOaad»,
«JUCTUITMPOBaHHAs
BOZA». XapakTepru3oBaThb
(bu3ryeckre CBOKCTBA
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/ArperaTHble COCTOSIHUS
BoZbl. [IpecHas Boza.
JIucTunMpoBaHHast
BoZia. Boza - ocHOBHOM
KOMITOHEHT BCeX >KUBBIX
opraHusmos. Boza B
OpraHv3me yejioBeKa.
Posib BOIBI B
MPOMBILIIEHHOCTH U
Ce/TbCKOM XO3SIMCTBe.
ICTpoeHne MOJIeKY/Ibl
BOAbl. Mosiekysia BOZbI
KaK JUIIOJIb.
BozgoposaHas CBs3b U ee
B/IMSIHYE Ha (pU3nUecKre
CBOMCTBa Bobl. Boza -
Ba)KHEUILINH
aCTBOPUTEJIb

BOAbl. PackpbiBaTh posib
BOZIbI B OPraHK3Me
ue/I0BeKa,
MPOMBILLLIEHHOCTH U
Ce/IbCKOM XO35HCTBe.
BbIYUC/IATE aTOMHYIO U
MaCCOBYIO [IOJIIO 3/IeMeHTa
Mo xumMuueckou dhopmyiie
Ha TIpuMepe BO/IbI.
PackpbIBaTh CMBIC/
MOHSITUSL «BOAOPO/HAs
CBsI3b». Y CTaHAB/IUBATh
MPUYUHHO-C/Ie[ICTBEHHBIE
CBSI3U MEXXy CTPOeHUeM
BOJbI U ee (pU3NYeCKUMU
CBOMCTBAMM

'Y T/IeKUC/IbIi ras

YrneKuc/bli ras: cocraB
1 CTPOEHHEe MOJIEKYJIbI.
ArperaTHble COCTOSTHUS
1 u3nuecKre CBOMCTBA
YIJIEKAC/IOTO rasa
PacTBOpMMOCTB
YIJIEKAC/IOTO rasa B
BOZe. YToJbHas
KHC/I0Ta. XUMHUUecKast
AKTUBHOCTb yTJIe
Krc10ro rasa. Posb
YTJIEKACTIOTO rasa B
Npypoze. YTI/IeKUC/IbIA
ra3 - «[IapHUKOBBIM ra3»,
PocT copepykaHus
YTJIEKACTIOT0 rasa B
aTMocdepe. [Iporeccsl,
MPUBOJSALINE K
BbI/|e/IeHUI0

TJIEKMCJIOrO ras3a B

X apaKTepr30BaTh COCTaB
11 CTpOeHUe MOJIEKY/Ibl,
BakHelllIMe (pu3nyeckre 1
XMMHUYEeCKHe CBOMCTBA
YTJIEKMCIIOTO Ta3a U ero
POJIb B IPHUPO/ie
OLieHUBaTh BIWSHHE
XMMUUECKOT0 3arpsi3HeHuUsI
OKpY>Katolllel cpeJibl Ha
OpraHK3M uesioBeKa.
OOBeKTUBHO OL|eHUBATh
MH(MOpMAaLKIO 0
BeleCTBaX U XUMUUYECKHX
rporeccax. Mcrnonb3oBaTb
rnprobpeTeHHbIe 3HAHUS
NJ1s SKOJIOTUUeCKr
rpaMOTHOTI'O TIOBe/IeHHsI B
OKpY’Karolller cpeze.
Pacrio3HaBaTh OTBITHBIM

MyTeM YIJIeKUC/IbIN Ta3.
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aTMocdepy.
KauecTBeHHas peakijys
Ha YIJIeKUCJIbIN ras.
/leMOHCTpaLUn:
KauecTBeHHas peakLys
Ha yT/JIeKUCJIbIA ra3

Habsromath
IEMOHCTPHUPYEMBIE OITBITHI
1 OTMCBIBATh UX C
MTOMOIL[BIO POTHOTO sI3bIKa
1 si3bIKa XUMUH. [lefiath
BBIBO/IBI 10 Pe3y/IbTaTam
[POBeJeHHbBIX
XUMHUYECKHX OTIBITOB
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[ToBapeHHas [ToBapeHHas COJIb - X apakTepr30BaTh

COJTb X/IOpW/J, HATpUSI. Hax0XK/leHre B TIpUpo/ie,
du3nyeckue CBOMCTBA |COCTaB, pU3nUecKue
rMoBapeHHOM CO/H. CBOMCTBa, TpUMeHeHHe 1
3HaueHUe MMOBAPEHHOM [BHaueHue ToBapeHHOU
COJTN 17151 JKUBBIX (COJTU 17151 )KUBBIX
OpraHU3MOB. OpPraHU3MOB.
Haxo>xjeHre KnaccuguipoBath
MOBapeHHOM CO/U B rMOBapeHHY COJIb 10
npupose. IIpruMeHeHue |CTereHr YUCTOThI U 110
MOBapeHHOU COJIH. CTerleHu M3Me/TbUeHHOCTH.
KameHHast cosib (ranut), [[paMOTHO 00paIaThcs C
ee mo0bIua. [ToBapeHHast [BelljeCTBaMuy B
COJTb B MOPCKOM BO/Ie M [TOBCeHEBHOM >KU3HHU.
COJISTHBIX 03epax. Habmogatsb
CamocaziouHast Co/ib.  |1eMOHCTpUpPYeMbIe
Knaccudukarys MaTepuasbl U OTMKCHIBATh
MOBAapeHHOU CO/IM TI0  [MX C TIOMOLLIbIO POJJHOTO
CTerleHW YUCTOThI U TI0  [93bIKa U sI3bIKa XUMUHU.
CTeTrleHU /lenaTb BBIBO/bI 10
M3MeTbUeHHOCTH. pe3yJibTaTaM
MonvpoBaHHas MpOBe/|eHHbIX
nuieBast Cob. HaO/TFOIeHUH U
JleMOHCTpaLMK: XMMUUECKHX OTbITOB
Kpucranmueckas
pellieTKa XJIopuza
HaTpUs

["roko3a ["/1r0K03a - caMblii XapakTepr3oBaTh
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M3BECTHBIN
rpe/iCTaBUTeb
yrineBozoB. dopmyna
[/II0KO3bl. dusnueckue
CBOMCTBA [JTFOKO3BI.
PacTBOpUMOCTH
[JIFOKO3BbI B BOJIE.
[TpriMeHeHue IIFOKO3bI B
KOHZUTEPCKOMN
ITPOMBILLIJIEHHOCTH.
["y1r0KO03a - OCHOBHOU
MCTOYHUK SHepIUn
PKUBBIX OPraHK3MOB.
AspobHOe 1 aHaspobHOe
0K CJIEHE TJIFOKO3bI.
["'MKoreH u Kpaxmail
KaK UCTOUHHKU
[JIFOKO3bI B JKUBBIX
opraHusmax. bpokenue
1 ero rpuMeHeHue [/
[OJTyYeHUs MUILLEeBbIX
IPOJYKTOB.
/TemMOHCTpaLu:
(OO6pa31bl TJIFOKO3HI,
caxapo3bl, Kpaxmasa

KaueCTBeHHbIN 1
KOJIMYECTBEHHBIM COCTaB
MOJIEKY/TbI TJIFOKO3bI, ee
(bu3nueckre u
XUMUUecKue (TopeHue 1
OpoyKeHe) CBOMCTBA,
rpyUMeHeHre U
Hax0XK/leHre B TIpUpo/e.
PackpbIBaTh 3HaueHHe
[JIFOKO3bI JJ1s1 YKUBBIX
opraHu3moB. ['paMOTHO
oOparaTscs ¢
Bell[eCTBaMU B
[MOBCeHeBHOW YKU3HU.
Habsrozath
IeMOHCTPUPYeMbIe OTbIThI
1 OTMHCBHIBATh UX C
MOMOIIbIO POAHOTIO S13bIKa
1 si3bIKa XUMUU. [lesiaTh
BLIBO/IBI 110 pe3y/ibTaTaM
MpOBeJeHHBIX
XMMUUECKUX OTBbITOB

MwuiHepasbl U
rOPHbIE TTOPO/bI

MwHepasibl. ['opHBIE
Mopo/bl. XUMUUECKUI
COCTaB MUHEepPAaJOB:
KBapLia, Ka/JbLIUTa,
MarHeTvra (MarHUTHOTO
pKeJsle3HsIKa), POJOHUTA.
["opHBIE TIOPOABL:
MarmMaTuJeckue,
0Ca/l0uHbIe,
MeTaMopdryecKue.
I'nMuHa, 1ecoxk,
13BECTHSK, MpaMop:

Pa3nnyaTh MOHATUS
«MUHEepaJIbl», «TOPHbIe
MOPO/bI».

X apakTepr30BaTh
XUMUYECKUI COCTaB,
CBOMCTBA 1 TIPUMEHeHHe
MUHepasoB: KBaplia,
KasbI[Ta, MarHETUTa
(MarHUTHOTO >KeJie3HsIKa),
[POJIOHUTA, Cepbl, 30J10Ta,
Menu. Onpenensite
MOHSATUSl «MarMaThueckKre




cocTaB, CBOICTBA,
rnpuMeHeHuve. I3BecTb
HerallleHas U raueHas:
[oJIyYyeHue 1
[IpUMeHeHue.
M3BecTKOBast BOjia U
113BECTKOBOE MOJIOKO.
/leMOHCTpaLUn:
Konnekuus «MuHepasibl
11 TOPHBIE TOPOJBI».
Konnekuus
«Pa3maTouHbie 06pas3ib
[10JIe3HBIX UCKOITaeMbIX
1 METaslJIOB».
Komnekuus «KBapi B

rOpHbIe TIOPO/IbI»,
«0CaJ0uHble TOpHbIe
MOPOBI»,
«MeTaMopduueckre
rOpHbIe TIOPO/bI».

X apakTepu30BaTh
XUMUYECKUI COCTaB,
CBOMCTBA U IIPUMEHEeHHe
FOPHBIX MOPOJ;: TJINHBI,
reckKa, U3BeCTHSIKA,
Mpamopa. Habtogatb
IeMOHCTPUpYyeMble
MaTepuaJbl, OMbIThl U
OIMKCHIBATh UX C [IOMOLLBIO
[POJHOTrO s13bIKA U S13bIKa

[PUPOJE». XUMUU. [lesiaTb BBIBO/bI
[TpuroToBneHue [0 pe3y/ibTaTam
M3BECTKOBOM BOZbI MpOBeJeHHbIX
HaOFOIeHUI
27 27 3HAKOMCTBO C ["oproune [Tpypo/HBIi ra3, ero XapakTepr3oBaTh

MaTepraaMu

BelllecTBa: ras,
He(dTb, yrojb

coctaB. MeTaH: cocTaB
MOJIEKYJIbI, CBOMCTBA U
nprMeHeHre. HedTs:
cocTaB, CBOIMCTBA,
MpUMeHeHue.
[MTocnencTBuUst pa3muTUsS
HedTH Ha BOAHbIE
MOBEPXHOCTH MOpel U
okeaHOB. [TepepaboTka
HedTH: MeperoHka u
KpeKUHT. [IpoiyKThl
rnepepaboTKU HeTH U
ux ripumeHeHue. Heds,
MPUPOJHBIN U
(C/1aHLIeBBIN Ta3, OypbIii
11 KaMeHHbBIN yTOJIb,
rop¢: ux obpa3oBaHUe U

oOpa3oBaHMe U 3a/eraHye
B 3eMHOM Kope
MPUPO/IHOTO Tra3a,
C/IaHLIeBOTO Ta3a, HedTH,
KaMeHHOTO yTis, Topda.
XapakTepru3oBaTh COCTaB
MOJIEKYJIbl, CBOMCTBA U
rMpyUMeHeHHe MeTaHa.

X apakTepr30BaTh COCTaB,
CBOMCTBA U TIPU MeHeHHe
HehTH, KaMeHHOTO YT/ U
ropda. XapakTepu3oBaTh
OCHOBHbIe HarlpaB/IeHus
MCI0/Ib30BaHuUs U
nepepaboTku HeTH,
MPUPO/IHOTO rasa u
KaMEeHHOTO YTJIsl.




BajieraHyie B 3eMHOU
Kope. AHTpaLUT.
KokcoBaHue yris.
[TpoAyKThI KOKCOBaHUS
(KOKC,
KaMeHHOYT0JIbHast
CMOJIa U CBETU/IbHBIN
(KOKCOBBII) ra3) u ux
nprMeHeHue.
[TprmeHeHMe TOpda.
/TemMOHCTpaLu:
Konnekuus «HedTs 1
MPO/YKTHI ee
rmepepaboTKm».
Konnekius «KameHHbIM
YTOJIb U TIPOAYKTHI €ro
rmepepaboTKM».
Konnekuus «Topd u
MPO/YKTHI €ro
rnepepadoTKM»

OripefensiTb MOHATHUSA
«I1€peroHKa», «KpeKuHI»,
KKOKCOBaHHe».
[IprBOAUTE TIPUMeEpPBI
MPaKTUYeCKOro
MCTI0/Ib30BaHUs
MPO/YKTOB MepepaboTKu
MPUPOHOTO ra3a, HedTH U
KaMeHHOTI'O YIJISl.
["pamMOTHO 0OpaIaThCs C
Bell|eCTBaMU B
[MOBCeHEeBHOW YKU3HU.
/leMOHCTpHUpPOBAaTh
MOHWMaHUe MOoC/eJCTBUM
pa3nuTys He(pTH Ha
BO/IHbIe TIOBEPXHOCTH
MOpel U OKeaHOB.
Habmomars
1eMOHCTpPUpYy€eMble
MaTepHasibl U ONTUCHIBATh
VX C TIOMOLbIO POJHOTO
3bIKA U S13bIKa XUMUU.
/leniaTb BBIBOZBI 10
pe3y/bTaTam
MpOBeJeHHbIX

Ha0JTI0 IeHUH
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MeTannbl U
CI1/1aBbI

MeTasbl.
[MpencraBuTenu
MeTaslJIoB - XKeJjeso0,
Me/lb, aTFOMUHMM, [TUHK,
0JI0BO, CBUHEI, cepedpo,
BOJIOTO, TUIaTUHA, PTYTh.
OKuc/ieHre KUC/I0poA0oM
Bo31yxa. CBOMCTBA
MeTaslJIoB.
[11aCTUYHOCTS.
I'aryuects. CriyiaBbl

X apakTep130BaTh
HaxO0’K/[|eHre B IIPUPO/e,
rosiyyeHue, CBOMCTBa U
00/1aCTH TIPUMEHEeHHsT
MeTa/u10B. [IpuBOAUTE
[PUMeTBI MPOCTBIX
BeLeCTB - MeTaJl/IoB.
XapakTepr30BaTh COCTaB,
CBOMCTBA Y TIPUMEHeHHe
Hanbosiee U3BECTHBIX
CI/1aBOB. I'paMOTHO
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(ZypairoMuH, UyTyH,
CTasb, IaTyHb U
OpoH3a): cocTas,
CBOMCTBA, IPUMEHEHNe.
[ IpoMblILIeHHas
moObIUa METAJIIOB U3
PyZ;: OMy4YeHHe LIMHKA
113 LIMHKOBOM 0OMaHKH U
UyryHa U3 kKesle3HON
pyzpl. Metasnsl,
HaxoZs1Irecs B
MpUPOJE B CAMOPOJHOM
BH/e: 30JI0TO U MJIaTHHa.
[IpMeHeHre MeTaslIoB.
/TeMOHCTpaLu:
Konnekmus
«AJIFOMUHUH U ero
cruiaBbl». Komiekius
«JKene3o u ero
CTI/IaBbI».

Konnekuus
«Pa3maTouHbie 06pas3ib
M0JIe3HBIX MCKOMaeMbIX
1 METaslJIOB».
Komnekuus «HyryH u
CTab

oOpalaThCs C
BEI[eCTBaMU B
MOBCEJHEBHOM YKU3HMU.
Habmomars
IeMOHCTPUPY€EMbIe
MaTepuasibl U OMUChIBATh
WX C TIOMOLIBIO POAHOTO
SI3bIKA U S13bIKa XUMUH.
[lesiaThb BBIBO/IBI TI0
pe3yJibTaTam
MPOBEeIEHHBIX

Ha0JTI0 IeHUH

CTeKkJ1o

CTek/a Kak aMop¢Hbie
rena. KBapieBoe u
CUTMKaTHOE CTeKJIO:
COCTaB, T0J/IyueHue,
cBoiicTBa. [Tonyuyenne
BBICOKOXY/]0’KeCTBEHHbI
X U3/,eIU PyUHbIM
BbIZlyBaHHEM U3 CTEK/Ia.
(OKpacka CTeKO/1 MIOHaMH
MeTaslioB.

CMa/bThI - TyLIeHble

X apakTepu30BaTh COCTaB,
roJiyueHre, CBOMCTBa,
rpUMeHeHre KBapl[eBOT0
1 CUIMKAaTHOI'O CTEeKJ/Ia.
X apakTepr30BaTh COCTaB
LIBETHBIX CTEKOJI.
OnuceIBaTh XUMHUUECKHe
PeaKIuu, JieXKalle B
OCHOBe TI0JTyUeHust
CHU/TMKATHOT'O CTEK/Ia.
["pamMOTHO 0OpaIaTHCS C
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(Herpo3pauHble) CTeK/Ia.
PKu13Hb 1 1esTe/TbHOCTh
M. B. JlIomoHOCOBa.
[IpMeHeHue CTeKO.
/TeMOHCTpaLu:
Konnekius «CTekiio u
M3/1e/1Us1 U3 CTeKsia»

BellleCTBaMU B
[MOBCeHeBHOW YKU3HU.
/1eMOHCTPUPOBATh 3HAHUE
Hanbosiee BayKHBIX
CBe/IeHUH 0 >KM3HU U
nesaresbHOCTU M. B.
UTomoHocoBa. Habsrozath
IeMOHCTPUpPYEMBbIe
MaTepuasbl U ONMChIBaTh
MX C MOMOLLBIO POJHOIO
S13bIKa U SI3bIKa XUMUHU.
/TenaTh BbIBOJBI 110
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Makpomoviekysia. Buzbl
[OJIMMEpOB: IJIACTUKU

pe3y/bTaTam
MPOBEeIEHHBIX
HaOI0IeHUI
Kepamuka Kepamuka (apdop 1  [XapakTepr3oBaTh
(basiHC): criocob roJiyueHue, CBOMCTBA,
MOJTyYeHHs, CBOMCTBA. [MPUMeHeHHe KepaMUKH
["na3ypb. [Ipumenenue |(papdopa, dasiHca).
KepaMHUKH. ["pamMOTHO 0OpaIaThCs C
JleMOHCTpaLMK: Bell[eCTBaMU B
Kosnekiust 06pa3iioB  [MOBCeHEBHOW KU3HU.
(bapdopa, dasHca, Habsrozathb
000OKeHHOU T/IWHBI  [1IeMOHCTPUPYeMbie
MaTepuasbl U OTMKCHIBATh
WX C TIOMOII[BIO PO/THOTO
13bIKA U S13bIKQ XUMUU.
[leniaTh BBIBOZBI 1O
pe3y/bTaTam
MPOBeIEeHHBIX
Ha0/1r0 IeHU
[Tommepsl [Tommepsl. OrnipeziesiATh OHATUS
O6pa3oBaHue «MOHOMEp», «TI0JTUMED»,
MOJTMMEPOB U3 «MaKpPOMOJIEKYJIax.
MOHOMEDOB. OOBSCHATH CBS3b

CTPOEHUSsI TIO/IMepa C ero
cBoricTBaMu. OMUCHIBaTh




(mosIMaTHIEH,
MOJIUTIPOITUJIEH,
MOJTMKapOOHATHI,
redI0H,
Mo/IM3TU/IeHTepedTaar)
, 9/1acTOMepbI (KayuyKH,
pe3uHa), oJIMMepHbIe
Bo/IOKHAa. OCOOEHHOCTH
MOoJTyYeHusi TIOJIMMEepOB,
MX TIPUMeHeHUe.
CUHTeTUYeCKUe U
MPUPO/IHBIE MOMMEpBI.
/TemMoHCTpaLu:
Konnekmus
«IInacTmaccel».
Konnekuus «Kayuyk u
MPO/YKThI ero

COCTaB, CBOMCTBA,
CTI0COOBI TIOTyYeHUs U
MpUMeHeHUsl U3yUeHHbIX
MOJIMMepHbIX MaTepuasoB:
[1aCTMacc, BOJIOKOH,
p/1acToMepoB. Pasmuuatb
CUHTEeTUYeCKre 1
MPUPO/HbIE [10/IMEPHI.
["pamMOTHO OOpaIaThCs C
BellleCTBaMH B
MOBCEHEBHOM >KU3HU.
Habmomats
1eMOHCTpPUpYy€eMble
MaTepHasibl U ONTUCHIBATh
VX C TIOMOLBIO POJHOTO
13bIKa U 513bIKa XUMHHU.
/leiaTb BBIBOZBI 10

rmepepaboTKm». pe3y/bTaTam
Kosiekiusi « BosokHa» [[IpOBeeHHbBIX
Ha0/TI0 IeHUH
32 32 O6o6m1atoiee O6o6iatoiee  [BoInosiHeHNEe OcCy111eCTBIATh
MOBTOPEHHE MOBTOPEHHE YTIpKHEHUH, MO3HABaTe/IbHYIO
MO3BOJISFOIIIAX peIeKCHIO B OTHOLIIEHUH
CHCTEMaTU3UPOBaTh U [COOCTBEHHBIX JIOCTHKEHUH
00O0OIIUTE MOTyYeHHbBIE [B IPOLIECCE PELIeHMS
BHAHWS TI0 KYpCy yueOHBIX 1
MO3HaBaTe/bHBIX 3aJau
33 33 MTorosas MTorosas KoHTposib 3HaHUM 10 [OCyI1LeCTBAATh
KOHTDPOJIbHAsI KOHTpOJIbHAasE  [KypCY MO3HABaTeIbHYIO
pabora pabora pedieKCHro B OTHOIIIEHUH
COOCTBEHHBIX [JOCTKEHHUH]
B TIPOL[ECCE PeIleHuUst
yueOHBIX U
MO3HABaTe/IbHBIX 3a/au
34 34 PesepBHOe Bpemst Pe3eBHOE BpeMst




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIJECCA
Martepuasbl OL «Cupuyc»



