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cofiep)kaHre yueOHOro TpeiMeTa, Kypca;

8 KITACC
ITepBoHaya/IbHBbIE XUMUYECKHE TIOHATHS.

ITpepmeT xuMuu. Posib XMUMHUM B JKU3HU uesioBeKa. XHMMMsl B CHCTeMe HaykK. Tesa U BeljecTBa. Pusnueckre
CBOICTBa BellleCTB. ArperaTHoe COCTOsIHUe BelljecTB. [IoHATHe 0 MeToJax MO3HaHUS B XUMHUM. UUCTble BelljecTBa U
cMecu. CriocoOrl pa3jesieHust CMeceii.

ATOMBI U MoOneKyJbl. XUMHUecKrde 3jieMeHTbl. CHMBO/IbI XMMUYECKUX 3/1eMeHTOB. IIpocTble M C/I0KHbIE
BelllecTBa. ATOMHO-MOJIEKY/ISIpHOe yueHHe. Xumuueckass ¢opmysa. BaseHTHOCTE aTOMOB XMMHUYeCKHX 3/IEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BelecTB. OTHoOcuTesnbHas aroMHass Macca. OTHOcWTe/bHasE MOJEKyJsipHas Macca.
MaccoBasi 10711 XMMHUYeCKOT0 3/IeMeHTa B COeZJMHEeHNH.

Kosmmuecrso Belectsa. Mosib. MossipHas Macca. B3auMOCBsI3b KO/IMUeCTBa, MacChl U UUC/Ia CTPYKTYPHBIX €UHULL
BelljecTBa. PacuéTsl 1o opmysiaM XUMHUECKUX COeJUHEHHUI.

dusnyeckre U XUMHUUECKHe siBlIeHNsl. XUMHUUecKasl peakljys U eé IIpU3HaKu. 3aKOH COXPaHEeHHUs] MacChl Bell|eCTB.
Xumunueckue ypaBHeHus. Kiaccudukaiys XumMuueckux peakiyi (CoeIMHeHUs], pa3/ioXKeHus], 3aMelleHusi, 00MeHa).

Xumuueckuil 3kcnepuMeHm: 3HAKOMCTBO C XMMHUECKOW TOCY/OH, rpaBwiaMu paboTel B jlabopatopuu M
nipuémamu obpaiiieHusi ¢ 1abopaTOpHBIM 000py/IOBaHUEM, H3y4YeHHE U OMuCcaHue (U3MUECKUX CBOMCTB 00pasiioB
HEeOpraHWYecKUX BellecTB, HabmozeHre ¢u3ndyeckux (TTaBleHHe BOCKa, TasiHUe JibJla, PAaCTUPaHUe caxapa B CTYTIKe,
KWTIeHre U KOHJ|eHCalYsl BO/IbI) M XUMHUECKUX (TOpeHHe CBeuH, NTPOKaJMBaHHe MeHOU IPOBOJIOKH, B3aMO/eICTBHe
Mejia C KUC/IOTOM) sIBJIeHUH, HaOJIFO/ieHe W OTMCAHWe TMPU3HAKOB TPOTEKAaHUs] XUMHUYECKUX PeakLui (pa3/ioXkeHue
caxapa, B3auMO/eCTBMe CepHOM KHUC/IOThI C XJIopuzioM bOapus, pasnoxeHue rujpokcuga meau (II) mpu HarpeBaHuy,
B3aUMO/elCTBYe >Kese3a ¢ pacTBOpoM cosii Mezu (1), usyueHve crioco6oB paszieneHusi cMeceii (C MOMOIIBI0 MarHUTa,
¢unbTpOBaHKe, BhIllapyBaHUe, JUCTULIALMS, XpoMaTorpadus), poBe/jeHre OUNCTKY I10BapeHHOM CoJH, Habsio/jeHne
Y OMNMcaH{e pe3y/bTaTOB IPOBEJIEHUs OIIbITa, W/UIFOCTPUPYIOLIEro 3aKOH COXPaHEeHHs MaccChl, CO37laHUe Mojerneit
MOJIeKY/ (IIapOCTeP>KHEBBIX).

BakHeilIye npe/iCTaBUTe/TH HEOPTaHUYECKHNX BeleCTB
Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kucnopog — sseMeHT U IpocToe BellecTBo. HaxoxeHue Kuciopoja B
npupojie, (usnueckre U XUMHUeckue CBOHWCTBA (peakuyu ropenusi). Okcugpl. IlpuiMeHeHume kucnopoga. Crioco6bi
HOJTy4yeHUs1 KUCI0poja B 1labopaTopyuy U NpoMbIIIeHHOCTH. KpyroBopoT Kuciiopoga B rpupoge. O30H — ajIoTporHas
MoAupuKaLys KUCI0poja.

TenioBoit 3¢ dekT xMMUYeCKol peaklvy, TEPMOXUMUUECKHe YpaBHEHHS], 9K30- U SHAI0TepPMUUYECKUe peaKiiy.
TomnuBo: yrosis ¥ MeTaH. 3arpsisHeHHe BO3JyXa, yCuaeHHe TapHUKOBOTO 3¢deKTa, pa3pyllieHre 030HOBOTO C/I0S.

Bogopos — snemeHT U mpocToe BellecTBo. HaxokaeHue BoZopoja B Npupofie, ¢pusnueckre W XUMUUecKHe
CBOMCTBa, MPUMEHEHHe, CIIOCOObI TomyyeHust. KHC/IOThI U comu.

MonnsipHbIi 06BEM ra30B. PacuéThl Mo XUMUYECKUM yPaBHEHUSIM.
du3nyeckre CBONCTBA BOAbL. Boga kKak pactBopuresnb. PacTBopbl. HacklllieHHBIe W HeHACKIIIeHHbIE PACTBOPLI.
PacTtBopuMOCTh BelljecTB B BOoZle. MaccoBasi 10/ BelljecTBa B pacTBope. XUMHUYeCKHe CBOWCTBa BOAbL. OCHOBaHUSI.
Posb pacTBOpOB B NPUPO/ie U B )KU3HU YesioBeKa. KpyroBopoT Bozibl B IPUPO/e. 3arpsi3HeHNe NPUPOAHBIX Boj,. OxpaHa
Y OUMCTKa MPUPOJHBIX BO/,.

Knaccudukauus HeopraHndecknx coefimHeHni. Okcugpl. Knaccudukauus oKcHzOB: comeobpasyroriye
(ocHOBHBIe, KUCIOTHBIE, aM(OTepHbIe) U Hecomeobpasyriive. HomeHknatypa okcuzioB. dusnueckie U XUMHUECKHE
CBOMCTBa
okcrzoB. [TomyueHne OKCH/IOB.

OcHoBanus. Knaccudukaryiss 0CHOBaHHIA: IIE/I0UM M HEPaCTBOPUMBIE OCHOBaHUS HoMeHK/aTypa OCHOBaHHUH.
dusnyeckye U XMMUYeCKHe CBOMCTBA OCHOBaHUM. [To/ryyeHre oCHOBaHHUIA.

Kucnorsl. Knaccudukanuys kucnor. HomenknaTtypa kuciot. @usnueckue U XMMUUeCKre CBOMCTBA KUCIIOT. Psp
aktuBHOcTH Meta/u10B H.H. BekeroBa. [TonyueHue Kucor.
Comu. HomeHksiatypa coneii. @usndeckre U XMMAYeCKe CBOMCTBa cosieil. [TomydeHue coseit.
I'eHeTHuecKast CBSI3b MEXKY K/lacCaMU HEOPraHMUYeCKHX CoeJMHEeHHH.

XuUMHYeCKHH 3KCIIEPUMEHT: KaueCTBeHHOe OIpeZie/ieHHe COZepyKaHusi KUC/IOpOoZa B BO3ZAyXe, IOTyuYeHue,
cobupaHue, pacro3HaBaHKUe U U3yueHUe CBOMCTB KMCI0PO/a, HabJIroieHre B3auMO/IeHCTBUSI BEILIECTB C KUC/IOPOJOM U
YC/IOBUSI BO3HUKHOBEHHUSI M TIPEKpAllleHHs] TopeHus (Moykapa), 03HaKoMm/ieHHe C obpa3liaMy OKCH/IOB U OIMUCAHHe MX
CBOMCTB, MonyuyeHWe, cobupaHHWe, pacllo3HaBaHWE M H3yuyeHHe CBOICTB BOZOpoZa (TOpeHHe), B3aUMOJEeHCTBHE
BoZiopoZa c okcugoMm meau (II) (Bo3MOKHO HCIIO/Ib30BaHME BHZieOMarepuanoB), HabmofeHue oOpasLioB BeljecTB
KOJMYeCTBOM 1 Mosb, HCC/Ie[joBaHHe OCOOEHHOCTel pacTBOpeHUsl BelLeCTB C Ppa3/IMYHONW PacTBOPUMOCTEIO,
TIPUTOTOBJIEHNE PacTBOPOB C OTpeeNéHHOM MacCOBOM Jojieli PacTBOPEHHOTO BeIlleCTBa, B3aUMOZENUCTBHE BOJbI C
MeTa/utlaMu (HaTpHeM U KasibLiieM) (BO3MO>KHO HCTIOb30BaHHe



BU/IEOMATepUAIOB), UCCIe[0BaHHe 00Pa3IioB HEOPraHUUECKUX BEIeCTB Pa3/IMUYHBIX K/IaCCOB, HAaOJIO/IeHNe N3MEeHEeHUsT
OKpaCKy WHAWKATOPOB B pacTBOpax KHCJIOT M IIlesioueid, n3yueHue B3aumojeiictBusi okcuzaa meau (II) c pactBopom
CEepHOUM KHWCJIOTHI, KHUCAOT C MeTa/UlaMH, peakLUWd HeWTpanu3alyy, T[0/yuyeHre HepaCTBOPHMMBIX OCHOBaHWM,
BBITECHEHHMe OJHOT0 MeTasla IPYTMM U3 pacTBOpa COJIM, pellleHHe 3KCIepUMeHTa/IbHbIX 3a/ia4 10 TeMe «BaxHele
KJIaCChl HeOPraHUYeCKUX COeJUHEeHUI».

ITepuogrueckuii 3akoH u [Tepuoguyeckasi cucreMa XuMuueckux 31emeHToB [I.M1. MeHpeneeBa. CTpoeHUe aTOMOB.
Xumuueckas cBsi3b. OKHC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE PeaKLiuU
[epBble MOMBITKU KIaCCU(PUKALIMKA XUMUUECKUX 371eMeHTOB. [IoHsATHe 0 rpymnnax CXOJHBIX 37eMeHTOB (1lje/IouHble U
1IeJI0YHO3eMe/TbHbIE METaJUIbl, TaJIOTeHbl, MHEPTHBIE Ta3bl). JJIeMeHThl, KOTOpble 00pa3yroT aM(OTepHbIE OKCH[BI U
TU/POKCUJBI.

[Nepuopnyeckuii 3akoH. [leprogpueckast crucreMa XUMHUeckux 1emeHToB [.J1. MengeneeBa. KopotkoneprogHas
U JIMHHOTIepHUOoAHas ¢opmbl [leproguueckoil CHUCTeMbl XUMHUeCKUX 31eMmeHTOB [1.M1. MenpeneeBa. Ilepuoabl u
rpymnsl. @U3HUUeCcKuil CMBIC/ MOPSAKOBOr0 HOMepa, HOMEePOB Mepro/ia U FPYMIIbI 37IeMeHTa.

Ctpoenue aToMoB. COCTaB aTOMHBIX sifiep. M30Torbl. D1eKTpoHbL. CTPOEHHEe 3/EKTPOHHBIX 060/7I0UeK aTOMOB
niepBbix 20 xuMHueckux 3jieMeHTOB [lepuogudeckoi cuctembl [.M. MeHjeneeBa. XapaKTepUCTHKa XWMHUYECKOTO
3/1eMeHTa 110 ero rnoJioykeHuto B [Tepuoauueckoii cucteme [1.11. MeHzeneeBa.

3aKOHOMEPHOCTH M3MeHEeHHsl paZiuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, META//IMUeCKUX W HeMeTa/VInyeCKuX
CBOWCTB TI0 TPYIITIaM U IeprojaMm.

3nauenue [leproguueckoro 3akoHa u [leprognueckoli CUCTEMbI XUMUUECKUX 37IeMeHTOB [ijIsi Pa3BUTHS HAYKU U
npakTuku. [1.1. MenieneeB — yuéHbIN U rpakAaHUH.
Xumuueckasi cBa3b. KoBasieHTHasi (IO/IsIpHast U HeMoJIIpHas) CBSA3b. DJIeKTPOOTPULIATEIbHOCTh XUMHUYECKHUX
371eMeHTOB. loHHas CBsI3b.

CrerneHb okucieHHst. OKUC/IUTE/NbHO-BOCCTAHOBUTe/IbHbIE peakluu. IIporeccsl OKUC/IeHUsT U BOCCTaHOBJ/IEHUS].
OKuC/IUTeNN U BOCCTAHOBUTEIH.

XuUMHYECKHUH JIKCIEPUMEHT: u3yuyeHue o0pasloB BeleCTB META/VIOB M HEMETA/IOB, B3aUMO/EMCTBUE
THAPOKCHZA LMHKAa C pacTBOpaMH KHCJIOT ¥ IeJioueli, TpPOBefleHHe OIbITOB, W/TFHOCTPUPYIOIUX TPUMephI
OKHCJIUTETbHO-BOCCTAHOBUTEBHBIX Peakiii (TopeHue, peaki[iu Pa3IoKeHus], COeJUHEHNS).

MexnpeagMeTHbIe CBA3H

Peanu3arus MeXXnpeJMeTHBIX CBS3el NpY U3y4YeHMU XUMHH B 8 Kjlacce OCYLIeCTB/ISeTCsl yepe3 UCII0/Ib30BaHNe
Kak OoOIIMX ecTeCTBEHHOHAYYHBIX TOHSTHH, TaK W TMOHSATHH, SIBMSIOIIMXCS CUCTEMHBIMH /JIsl OT/AeNbHBIX TPeJMeTOB
€CTeCTBEHHO-HAYYHOI'0 LIUKJ/Ia.

OO1iue ecTecTBeHHOHAYyYHbIe TIOHATHS: HAyuHbIA (DakT, TWIIOTe3a, TEOpUs, 3aKOH, aHa/lu3, CUHTE3,
K1accudurKanus, nepuoUYHOCTh, HabmoieHre, SKCIIEPUMEHT, MO/IeIMPOBaHUe, U3MEPEHHe, MO/Ie/Tb, SIBIIEHHE.
®u3mKa: MaTepusi, aTOM, JIEKTPOH, TMPOTOH, HEMUTPOH, MOH, HYK/IH/, U30TOMbI, PaZlMOaKTUBHOCTb, MOJIEKY/Ia,
3JIEKTPUUECKUIN 3apsi[i, BEIeCTBO, Tel0, 00BEM, arperaTHOe COCTOSIHHE BeIeCcTBa, ra3, (U3NUUECKHe BeTHUMHBI,
eIMHULIbI U3MepeHMts, KOCMOC, T/IaHeThl, 3B€3/bl, CostHLIe.
Buonorusi: porocuHTes, npixaHue, 6rochepa.

T'eorpadwmst: atMocdepa, rugpochepa, MUHepPabl, TOPHBIE TTOPOALI, TIOe3HbIe UCKOTaeMble, TOTIMBO, BOJHbBIE

pecypchl.

9 KJ/IACC

BemmecTBo 1 XUMHYeCKasi peaKLus

[Nepuopnyeckuii 3akoH. [Teproaryeckas cicreMa XMMUYeCKUx 37eMeHToB [1.11. MenpeneeBa. CTpoeHe aTOMOB.
3aKOHOMEepPHOCTH B W3MEHEeHHM CBOMCTB XMMHUYECKUX 3/IeMEHTOB IIepBBIX TPEX I1ePHUOJOB, Kamus, KalbLUs U HUX
COe/IMHEHUI B COOTBETCTBUH C TIOJI0’KEHVEM 371eMeHTOB B [Teproinueckoii crcTemMe U CTpOeHHEM MX aTOMOB.

CrpoeHre BelecTBa: BHU/bl XUMHUECKOW CBs3U. THIbI KPUCTAJ/IMYECKUX DEIIETOK, 3aBUCUMOCTH CBOMCTB
BellleCTBa OT TWIIAa KPUCTA/UIMYECKOM PeLETKU 1 BU/la XUMHUUeCKOU CBSI3U.

Knaccudukaiys 1 HOMeHK/IaTypa HeopraHWyecKUX BelljecTB. XUMUUeCKre CBOMCTBA BeIL[eCTB, OTHOCSIIUXCS K
pa3/IMYHbIM KJjlacCaM HeOpraHWUYeCcKHUX COeJUHeHHH, reHeTHuecKas CBSI3b HeOpraHUUeCKHX BellleCTB.

Kraccudwkarysi XumuuecKiux peakLyii 110 pa3/IMyHbIM MPU3HaKaM (TI0 YUC/IY ¥ COCTaBy YUaCTBYIOIIUX B PeaKL[Uu
BEIIIEeCTB, 10 TEIJIOBOMY 3P(EeKTY, TI0 U3MEHEHHUIO CTETIeHeH OKUC/IeHUs] XUMUUEeCKUX 3JIEMEHTOB, 10 00paTUMOCTH, 110
YUaCTHIO KaTalu3aTropa). DK30- U SHAOTePMUUeCcKre pPeaklii, TepMOXUMUYeCKHe yPaBHEeHMSI.

[MoHsATHE O CKOPOCTH XUMHUECKOW peakuu. [ToHsATHE 06 06paTUMBIX U HEOOPAaTUMBIX XUMHUUECKUX PeaKLHsX.
[ToHsiTe O TOMOTeHHBIX U TeTeporeHHbIX peaklwsx. [IoHsATHe 0 Karanu3e. I[IoHATHE O XUMUYECKOM PaBHOBECHH.
®DaKTOpBI, BAUSIOLME Ha CKOPOCTh XMMUUECKOH peakljuy U MOI0)KeHHe XMMUYeCKOro paBHOBECHS.

OKHCUTETEHO-BOCCTAHOBUTE/IBHBIE PEaKL[UM, 3JIeKTPOHHBIM 0ajlaHC OKUC/IUTETbHO-BOCCTAaHOBUTETbHON
peakuud. CocTaBjieHHe YpaBHEHUI OKUC/IUTETHbHO-BOCCTAHOBUTEBHBIX peakiuii € UCI0Jb30BaHHeM MeToja
3JIEKTPOHHOr0 OasiaHca.

Teopust 371eKTPOTUTUYECKON AVCCONMALIMNA. DJIEKTPOIMTEI U He1eKTponuThl. KaTnoHel, aHnoHBL. MexaHu3M
JUCCOLMALIMM BeLIeCTB C Pa3/IMUHbIMU BUJAMU XUMHYeCKOW cBsi3u. CreneHb guccoruany. CuibHble W ciabble
3J1eKTPOJIUTHI.

Peakijuy MOHHOTO 0OMeHa. Y CJIOBHs MPOTEKAHUsI PeaKiyii MOHHOrO 0OMeHa, MOJIHbIe ¥ COKPAIEHHbIE HOHHbIE
ypaBHeHMs peakiuii. CBOHCTBa KHC/IOT, OCHOBAaHWM M COJIell B CBeTe TMpe[CTaB/ieHud 00 3/IeKTPOTUTHUECKOU
guccormanuu. KauectBeHHbIe peakliiy Ha HOHBL. [ToHsATHe 0 rujiponu3e cosieil.



XuUMHMYeCKHH SKCIIepUMeHT: 03HaKOMJ/IeHHe C MOZle/IsIMU KPUCTal/IMYeCKUX PelIéTOK HeOpraHuueckUx BelllecTB
— MeTa/I/IOB U HeMeTa/uloB (rpadura M anMasa), CJIOKHBIX BeIeCTB (XJI0pWfa HaTpUsi), UCCe0BaHUe 3aBUCHMOCTH
CKOPOCTH XMMHUECKOM peaklyd OT BO3/eHCTBUS PpasluYHbIX (AaKTOPOB, MCCIeAOBaHHE 3eKTPONPOBOJHOCTH
pacTBOPOB BeILecTB, Tpoljecca JUCCOLMALMK KHC/IOT, Iefiouell W cosied (BO3MOKHO MCIIO/Ib30BaHWE BH/IE0
MaTepuanoB), TPOBEEHHE OIbITOB, WUIFOCTPUPYIOLIMX TMPU3HAKA TIPOTEKAHWS peakluid HWOHHOrO oOMeHa
(obpa3oBaHue ocajka, BbiJe/eHHe raza, 06pa3oBaHUEe BOJbI), OIMBITOB, WIIHOCTPUPYIOLIUX TPUMEPHI OKHUCIUTETLHO-
BOCCTaHOBUTE/IbHBIX peakLuil (ropeHue, peaklUd pas/OKeHUs, COe[IMHEHUsl), paclio3HaBaHWe HeopraHW4yecKux
Bell|eCTB C TOMOLIbI0 KaueCTBeHHBIX peaKliiil Ha MOHBI, pellleHue 5KCIepUMeHTaIbHBIX 3a/au.

HemeTanibl 1 MX coeiHHeHUS

OO61asi XapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTpPOeHHsl aTOMOB, XapaKTepHble CTeleHH OKHC/IeHWSs.
CrpoeHne ¥ (u3MUeCKre CBOMCTBA IMPOCTHIX BeLeCTB — rajoreHoB. XHWMHUYeCKHe CBOMCTBA Ha TpUMepe Xjopa
(B3aMMOZeiCTBYe C MeTa/lJlaMU, HeMeTaslylaMy, 1ie/iouamu). Xaopoogopos. ConsiHast KUC/I0Ta, XMMUUeCKUe CBOMCTBa,
ToJIyyeHre, rpuMeHeHHe. [lelicTBe Xjiopa W XJIOPOBOJIOPOZia Ha OPraHM3M uesioBeKa. BakHelilve X/IOpHIBI U HX
HaX0X/|eHHe B TIPUPO/IE.

OO61jas xapakTepucTvKa 371eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeleHH
okucnenust. CTpoeHHe U (pr3nuecKre CBOMCTBA MIPOCTHIX BelljeCTB — KMCI0pOoJa U Cepbl. A/IJIOTPOIHbIE MOJU(UKALIUN
KWC/IOpoZla M cepbl. XMMUUeckre cBoiicTBa cepbl. CepoBOZOpO/J, CTpoeHMe, (pr3nUecKre W XUMHUYeCKUe CBOWCTBa.
OKcugpl cepbl Kak Ipe/CcTaBUTeNH KHUCIOTHBIX OKCHZOB. CepHasi KWC/IOTa, GU3MUYeCKWe W XUMUYecKue CBOMCTBa
(obmpe Kak TpeJCTaBUTENs Kjacca KUCAOT W criendudeckre). XUMUUECKHe peakLUH, JieXxallde B OCHOBe
TIPOMBIILIIEHHOTO Croco0a TO/My4YeHUsi CepHOM KUCIOThL [IpuMeHeHue cepHOW KHUCIOTHL. COMM CEPHOM KHUC/IOTHI,
KaueCcTBeHHast peakst Ha Cynb¢aT-uoH. HaxoxxaeHue cepel U eé coeIMHEHUI B MPHUpOZe. XUMUUYECKOe 3arps3HeHHe
OKpY)KaloIlel cpe/ibl COeJVHEHUsSIMHU Cepbl (KUC/IOTHBIE /I0XKAW, 3arps3HeHre BO3/yXa W BOZOEMOB), CIIOCOOBI ero
npe/lOTBpalLieHusl.

OO6mjasi xapakTepyucTuKa 371eMeHToB VA-rpymnmbl. Oco6eHHOCTH CTPOeHHsl aTOMOB, XapaKTepHble CTelleHU
OKMC/IeHUsl. A30T, pacrpocTpaHeHHe B IIPUpPoJie, pu3nUeckue U XuMHUveckue cBoiictBa. KpyroBopoT a3oTa B npHUpofe.
AmMmuak, ero ¢usMueckrde M XUMHUECKHe CBOWCTBA, MojyvyeHHe W rpuMeHeHHe. Co/M aMMOHUS, UX (u3HuecKkue U
XUMHUeCKHe CBOMCTBA, IpuMeHeHre. KauecTBeHHas peakLiysi HA NOHbI aMMOHHUSI.

A30THast KUC/IOTa, €€ ToyueHye, pU3NUYecKie U XUMUYeCKHe CBOMCTBa (0OIiue Kak IpeJCcTaBUTe s Kjacca
KUCIOT U creluduyeckye). Vcnonb30BaHHe HUTPATOB M COJeld aMMOHMS B KauecTBe MUHePabHBIX y/00peHuid.
XUMHuecKoe 3arpsi3HeHHe OKpY’Karolleld cpefbl COeJMHEHUsSMHM a30Ta (KUCJIOTHBIE AOXKAW, 3arpsi3HeHHe BO3/yXa,
nouBs! ¥ BofoéMoB). Docdop, amtoTponHele Mogudukauu docopa, pusnueckue U xuMuUyeckue cBoicTa. OKCUf
tdocdopa (V) u pocdopHas kucioTa, pusnueckre ¥ XUMAYeCKUe CBOICTBa, noyueHue. Vcronb3oBaHue gocdaToB B
KauecTBe MUHepa/bHbIX Y/00peHH.

O6mjast xapakrepucTrKa 371eMeHTOB [VA-rpymmel. Oco6eHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeTleHH
OKHC/IeHWsl. YTJ/IepoJ, a/uIOTPOIHble MOAMGHKAL[MM, pacrpocTpaHeHWe B TIpHpoje, GH3MUYecKre W XUMUUecKHe
cBoiicTBa. Azcop6uusi. Kpyroeopot yriepoga B pupoge. OKCUAbI yriiepoa, Ux Gusnueckie 1 XMMAYeCKHe CBOHCTBA,
JelCTBHe Ha JKMBbIe OPraHW3Mbl, MOJyYeHHWe W TPUMeHeHWe. DKOJIOTHUeCKHWe TpOOJIeMbl, CBA3aHHBbIE C OKCHOM
yraepoga (IV), ruroTtesa rio0aspHOTO MOTEIJIEHUST K/IMMaTa, TapHUKOBBIN 3(M(deKT. YTo/IbHas KUCI0Ta U eé COJH, UX
¢usnyeckre M XUMHUYeCKHe CBOWCTBA, IIOJyueHHe W IpuMeHeHHe. KauecTBeHHasi peakldsi Ha KapOOHAT-HOHBI.
Vcrnons3oBaHye KapboHATOB B OBITY, MeAWLMHE, IPOMBIIITIEHHOCTH U CeNbCKOM
XO03s1MCTBe.

[TepBoHaua/bHEIE MTOHATHS 00 OPraHUUECKHX BellecTBaX KakK O COeJUHEHHsX yriiepoza (MeTaH, 3TaH, STHU/IEH,
arleTH/IeH, 3TaHOJI, [JINLIEPHH, YKCyCHast KAC/IOTa).

IpupozHble HCTOUHUKH YTJIEBOJOPOJOB (Yro/ib, TPUPOAHEIN ra3, HedTh), TPOAYKTHI UX MepepaboTky (6eH3uH),
WX pOJib B OBITY M MPOMBILLIEHHOCTU. [TOHATHE 0 OMOIOTMYECKU BaXKHBIX BEIL|ECTBAX: KHMPaX, Oe/Kax, yrieBojax — u
WX POJI B >)KU3HU YesioBeKa. MaTepuanbHOe eZJMHCTBO OPraHNueCcKUX M HeOPraHUUeCKUX COeMHEeHNH.

Kpemnuii, ero ¢usuyeckue ¥ XMMHUUeCKUe CBOMCTBA, NOyyeHUe U npuMmeHeHue. CoeluHeHUs KpDeMHUs B
npupozie. O6ue npescraBienus 06 okcuge kpemHus (IV) u kpemHueBoi kucsiore. CHNIMKAThL, UX UCIIOIb30BaHKE B
OBITY, B IPOMBIIJIEHHOCTH.

BakHefilliie CTpOWTeNbHbIE MaTepuasbl: KepaMuKa, CTeK/Io, LieMeHT, 0eToH, >kese306eroH. ITpo6GsieMbl
Oe30macHOro MCHoJb30BaHUsI CTPOUTE/IBHBIX MaTePHAJIOB B TIOBCEIHEBHOM XKHU3HU.

XUMHYeCKUH 3KCIePUMEHT: u3yueHre 00pa3loB HeOpraHWYecKUX BeLeCTB, CBOWCTB COJISTHOW KHC/OTHI,
MPOBe/IeHVEe KAaueCTBEHHBIX peaklWid Ha XJIOpDUA-WUOHBI W HaOJIOJieHHe TPU3HAKOB WX TMPOTEKaHWsl, OIbITHI,
oTpaxaroiye ¢u3nyeckie M XUMWYeCKHe CBOWCTBA TajlOTEHOB W WX COeAVMHEHHH (BO3MOXKHO HCII0/Ib30BaHKe
BU/leOMaTepUasoB), 03HaKOM/IeHHe ¢ obpasljaMy XJIOpU/OB (rajioreHU0B), 03HaKOMJIeHHe C oOpasLjaMu cephl U eé
coejHEHUsIMU (BO3MO)KHO MCIIOJ/Ib30BaHMe BU/eoMaTepuasoB), HabmofeHue mpolecca oOyrivBaHUs caxapa IOZ
JIelCTBUEM KOHILIEHTPUPOBAHHOM CEPHOW KUC/IOTBI, U3yYeHHWe XUMUYECKUX CBOWCTB pa30aB/ieHHOW CEepHON KUCJIOTHI,
TpoBeZieHre KaueCTBeHHOW peaklMd Ha Cy/bdaT-MoH W HaO/o/jeHHe TNpr3HAaKa e€ TPOTeKaHHs, O3HaKOMJIeHHe C
¢u3nyeckuMy CBOMCTBaMHM a30Ta, ¢ochopa W UX CoefuHEHWU (BO3MOKHO WCIONB30BaHHE BHAEOMATePUasioB),
obpa3uamy a30THBEIX W GocopHBIX ynoOpeHMH, TonydeHWe, coOWpaHWe, paclio3HaBaHWE W W3yueHHe CBOWCTB
amMMHaKa, TpOBe/leHe KauyeCTBeHHBIX peaklMii Ha HOH aMMOHMsI U (ocdaT-uoH M H3yueHHe TIPU3HAKOB MX
MPOTeKaHWsl, B3aUMOJENCTBe KOHIIEHTPUPOBAHHOM a30THOW KHCAOTBI C Me/bl0  (BO3MOXKHO HCIIO/Ib30BaHHe
BU/leOMaTepUasIoB), U3yueHUe Mojesell KPUCTa/IMUeCcKUX pelIéToK anMasa, rpaduta, ¢ysiepeHa, 03HaKOMJIEHUE C
IIPOLIeCCOM afcOpOLMM PaCTBOPEHHBIX BeLeCTB aKTMBHPOBAaHHBLIM YIVIEM U YCTPOWCTBOM MPOTHBOrasa, IO/ydyeHHe,
cobupaHue, pacrio3HaBaHUe U U3y4yeHHe CBOMCTB YI/IEKHC/IOTO ra3a, IpoBe/jeHHe KaueCTBEeHHbIX peakLiii Ha KapOoHaT
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U CUNMKaT-MOHbl M H3yueHWe TIPU3HAKOB WX IIPOTeKaHWs, O3HaKOMJ/IeHHe C TPOAYKIMel CUIMKaTHOM
TIPOMBIIIIEHHOCTH, PellleHre 3KCIIepUMeHTabHbIX 3a/lay 110 TeMe «Ba)kHeii1e HeMeTasUIbl ¥ UX COeIUHEeHUs».

MeTtanibl M X COeAMHEHHA

OO61jast XapaKTeprCTHKa XUMUUIECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBaHWH WX MO0KeHUs B [Teprofudeckoit
CcUCTeMe XUMHUUecKuX 3/1eMeHToB [1.M1. MeHzeneeBa 1 cTpoeHus: aToMoB. CTpoeHHe MeTa/u10B. MeTa/uinyeckas CBsI3b U
MeTa/uInyecKass KpHUCTa/ulMuecKkasl pellfTKa. OJIeKTPOXMMUUECKWI psifi HanpshkeHUH MeTa/uioB. Pusuueckue U
XUMHUYecKHe CBOHCTBA MeTa/u1oB. Ob1ue criocobbl 0/Iy4YeHNs: MeTaljIoB.

[TonaTrie 0 KOppO3WUHM METal/I0B, OCHOBHBIE CIIOCOOBI 3alUThl UX OT Koppo3uu. CIuiaBbl (CTanb, UYIVH,
JEOPa/TIIOMHUHUM, OpOH3a) U UX IIPHMeHeHle B OBITY 1 IPOMBIIITIEHHOCTH.

[IenouHbie MeTasuibl: TOJIOXKeHUe B [lepuoguueckoil cucreMe xumuueckux sneMeHToB [.U. MeHpeneesa,
CTpOeHMe UX aTOMOB, Haxo)K/ileHue B npupoge. Pr3nyeckre ¥ XMMHUUECKHe CBOMCTBA (Ha TIpUMepe HaTpusl U Kasvis).
Okcuzb! U THAPOKCU/IBI HATPUS U Kanus. [IpuMeHeHue 111eJI0UHBIX MeTa/UI0B U UX COeHEeHUM.

[IlenouHO3eMe/bHBIE MeTaslIbl MarHWK U Ka/bLMi: TOn0XeHUe B Ileprofnyeckoill cucTeMe XUMHUYeCKHUX
anemeHToB [I.M1. MeHJeneeBa, CTpOeHHe WX aTOMOB, HaXOXJeHHe B Mpupojie. Pusnyeckue U XUMUUECKHe CBONCTBa
MarHusi ¥ Kaabliys. BaxHelive coefyHeHUsl Kambliusl (OKCHJ, THPOKCH[, coiu). JKECTKOCTb BOABI U CIOCOOB! eé
yCTpaHeHHUsl.

AmomuHuii: nonoxkeHue B [leproguueckoi cucreMe Xxumuueckux syemeHToB .M. MeHfeneeBa, CTpOeHHe aTOMa,
HaxoxkzleHue B Tripupofie. Dusnyeckue M XUMHUYeCKHe CBOMNCTBa amOMUHMA. AMdoTepHble CBOWCTBAa OKCH7A U
TUJPOKCHZIA a/TFOMUHUSL.

JKeneso: nonoxenue B [lepuofnvyeckoi cucTeMe XUMHUYeCKUX y1eMeHTOB [I.V. MeHfeneeBa, CTpoeHHe aToMa,
Haxox/eHue B rpupoje. ®Pusnueckue U XMMUYECKHe CBOMCTBA >kese3a. OKCUABI, THAPOKCUABI U conu xenesa (II) u
»kene3a (IIT), ux coctaB, CBOMCTBA U MOJIyUeHHe.

XUMHYeCKUH YKCIIEPHMEHT: 03HaKoM/leHue ¢ o0pasliaMy MeTa/lIoB U CIUIaBOB, UX (PM3MUYeCKMH CBOWCTBaMH,
u3yueHrde pe3y/lbTaTOB KOPPO3WM MeETa/IoB (BO3MOXKHO MCIIO/Ib30BaHHe BH/EOMaTepyasoB), 0OCOOeHHOCTeH
B3aMMO/IeMICTBUSI OKCH/IA Ka/bL[Usi M HaTpHsi C BOZOM (BO3MOKHO MCII0/Ib30BaHUE BUJjeOMaTepHasioB), UCC/e0BaHMe
CBOMCTB >KECTKOW BOZBI, TpoIiecca TOpPeHUsl jKeme3a B KHC/IOpoZe (BO3MOXKHO HCIIONb30BaHHe BHEOMAaTepUasoB),
TIPHU3HAKOB MTPOTEKaHMsI KaueCTBeHHBIX peakL{il Ha MOHB! (MarHus, KaabLys, a/FOMAHMS, [[MHKa, >kene3a (II) u xxene3a
(M), megu (II), HaO/FOZjEHWE W OMKCAHWe TPOLIECCOB OKPALIMBAHUS JIAMEHW WOHAMH HATpHsl, Kaius U KasbLUs
(BO3MOXXHO HCTIO/Ib30BaHHE BHIEOMAaTepUaioB), HCC/Iel0OBaHUe aM(OTepPHBIX CBOWCTB THJPOKCHZA aNOMHWHHUS U
TUJPOKCH/a LIMHKA, pellleHue 3KCIleprMeHTabHbIX 33/la4 [0 TeMe «BakHeillye MeTanbl U UX COeUHEeHUSI».

XuMHUSA U OKpY)Kawlas cpeja

BeilectBa 1 MaTepuasbl B IOBCeJHEBHOM JKHU3HU UesioBeKa. be3onacHoe uCIob30BaHKe BeILeCTB U XUMUYECKUX
peakuuii B 6bITy. ITepBast OMOLIb TIPY XUMHUUECKHX O)KOTaX ¥ OTPaB/IEHUSIX.

XuMHJecKoe 3arpsisHeHHe OKpYy’Karollled cpejibl (TipefiesibHasi JOIMyCTUMasi KOHLIeHTpallvsl BelllecTB (aanee —
[TOK). Posib XUMUH B peLlIeHUH YKOTIOTHUYeCKUX MPo0JieM.

XUMHYeCKUH 3KCIepUMMEeHT: H3ydyeHne o0pasliOB MaTepuasoB (CTEK/0, CIUIaBbl METa/UIOB, MOJMMePHBIe
MaTepHaJbl).

Me)xnpeaMeTHbIe CBA3H

Peanusaniust Me)XnpeIMeTHBIX CBsI3eli IIPYU U3y4eHUH XMMUM B 9 Kjacce OCyILeCTB/IsIeTCsl Yepe3 MCIO/Ib30BaHHe
KakK OOIIMX ecTeCTBeHHO-HAyUHBIX MOHATHH, TaK W MOHATHMH, SIBJSIOIIMXCS CUCTEMHBIMH [JIs1 OT[e/IbHBIX IIpeMeTOB
eCTeCTBeHHOHayYHOT0 L{MK/Ia.

OOLe ecTeCTBEHHO-HayuUHble IIOHSTHSI: HayuyHbIA (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHaan3, CHHTe3,
KjIaccuuKalys, TMepruogMYHOCTb, HabmofeHue, 3KCIIEPUMEHT, MOJe/MpOBaHWe, H3MepeHWe, MOjielib, SB/IeHHe,
TIapHUKOBBIH 3¢ eKT, TeXHOIOTHS, MaTepHaIbl.

®usuka: MaTepus, aToOM, JIEKTPOH, MPOTOH, HEMTPOH, MOH, HYK/IMJ, U30TONbI, Pajl0aKTUBHOCTb, MOJIEKY/Ia,
3/IeKTPUUECKUN 3apsifi, TIPOBOJHWKHU, TIONYTIPOBOAHUKY, [WINEKTPUKH, (DOTOINIEMEHT, BeIIeCTBO, Te/lo, OOBEM,
arperaTHOe COCTOSIHHE BeIL|eCTBa, ra3, pacTBOp, PaCTBOPUMOCTb, KpUCTalIduecKas pelLIéTKa, CIJIaBbl, (r3uuecKue
BeJIMUMHBI, eIMHULb] U3MepeHUs], KOCMHUYeCKOe IIPOCTPaHCTBO, I/1aHeThl, 3BE€3/1bl, CosHIe.

Buonorusi: ¢orocuHTes, ApixaHue, Ouocdepa, KOCHCTeMa, MUHEepa/bHBIE YA00OpeHHs, MHKDPO3JeMEHTHI,
MaKpO3/IeMeHTbI, ITUTaTe/bHbIe BelllecTBa.

Ieorpadwmst: atmocdepa, rugpoctdepa, MUHepabl, TOPHbIE [TOPOABI, TOe3HbIe UCKOMaeMble, TOIJIMBO, BOJHbIE

PEeCypchlL.

BeinosiHeHHe NpaKTHYeCKON YaCTH NPOrpaMMbl

8 knacc

IMpaktnueckass pabora Nel «[IpaBusia pabotel B JabopaTtopud U TMpuUeMbl oOpaileHusi € J1abopaTopHBIM
obopyoBaHHuEeM».

IMpakTrueckasi pabora Ne2 «Pa3jesieHre cMmeceii» (Ha pUMepe OUMCTKU TOBAPEHHOH COJIH).

IMpaktuueckas pabora Ne3 «[TonyueHre u cobrpaHye KUCIOPO/a, U3yUeHHEe ero CBOHCTB».

ITpaktuueckas pabora Ne 4 1o Teme «IlosyueHue u cobrpaHue BOJOPO/a, U3yueHue ero CBOHCTB»

I[Tpaktuueckasi paborta Ne 5 1o Teme «IIpuroToB/ieHre pacTBOPOB C OIpe/ie/IEHHOM MacCOBOM fl0/1ell paCTBOPEHHOTO
BellleCTBa»

I[Tpaktuueckas pabora Ne 6. PelieHre sKcriepuMeHTaIbHBIX 3a7au 110 TeMe « OCHOBHBIE K/IaCChl HEOPTaHUUEeCKHX
coeIMHeHU»

KoHTpoJibHBIE pagoThI — 4



Hrorosas pabora - 1

9 Knacc

IMpakTrueckasi pabora Nel. PeliieHre 5KCriepUMeHTa/IbHBIX 3a/jau 10 TeMe «DJIeKTPOTUTHUeCKast IUCCOLMALHsD»
[Mpaktuueckas pabora Ne2. «ITosiyueHre COMSHON KUCTIOThI, U3yYeHHE ee CBOUCTB».

IMpaktuueckas pabora Ne3. «ITo/yueHre aMMHaKa, U3yUeHHe ero CBOWUCTB».

ITpaktuueckas pabora Ne4. «ITosyuenue yriekucioro rasa. KauectseHHasi peakiiysi Ha KapOoHaT - MOH».
ITpaktuueckass pabora Ne 5. PeleHue 3KcllepUMeHTabHBIX 3afiau 10 TeMe «BaxHeliiue HeMmeTalabl M MX
COeUHEeHUs»

[MpakTrueckasi paborta Ne6. «KECTKOCTH BO/IbI U METO/IbI €€ YCTPAHEHUS.

IMpaktuueckas pabora Ne 7. PelieHre sKCriepUMeHTa/IBHBIX 3a/1au 110 TeMe «BakHeli1le MeTasIbl U X COeIUHEHHSI».
KoHTpoJibHBIE PadoThI — 4

Hrorosas padora — 1

IJ/IaHMPYeMbIe pe3y/IbTaThl 0CBOEHHUsI YUeOHOr0 mpeMeTa, Kypca;

JIM4YHOCTHBIe pe3y/IbTaThl

JINYHOCTHBIE pe3y/IbTaThl OCBOEHHSI IPOrpaMMbl OCHOBHOTO 0011jero 06pa3oBaHUsl JOCTUTAIOTCS B X0OZie 00yueHHs
XUMHMH B eIMHCTBe yueOHOW W BOCIIMTATebHOM [esTe/lbHOCTU B COOTBETCTBUH C TPaZWULMOHHBIMHU POCCHHCKUMH
COLMOKYJIbTYPHBIMA W AyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TIPUHSTHIMM B 0OILecTBe IpaBW/IaMM KM HOPMaMH
TIOBe/leHHsI U CTIOCOOCTBYIOT IPOLieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIM3ali 00yUaroIXCsl.

JIMYHOCTHBIE pe3y/IbTaThbl OTPaKAIOT TOTOBHOCTH OOYYAOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOH TMO3UTHBHBIX

LIeHHOCTHBIX OPHeHTaLMi U pacllMpeHue OMbITa JesTeJbHOCTH Ha eé OCHOBE, B TOM UMCJIe B YACTU:
1) maTpHOTHYECKOr0 BOCIIMTAHHMA: 1JeHHOCTHOI'O OTHOLIEHHUSI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HayyHOMY Hac/lefiuio, TIOHMMaHUsl 3HaueHWsl XUMHUUeCKOM HayKd B >KM3HU COBPEMEHHOro o0lecTBa, CIIOCOOHOCTH
B/aJleTh [OCTOBEPHOM MH(oOpMalMell 0 IepefoBbIX JOCTHKEHUSIX U OTKPBITUSX MHPOBOM U OTeYeCTBEHHON XHMMWHY,
3alHTepPeCOBAHHOCTH B HayYHBIX 3HaHUSIX 00 yCTpOHCTBe Mupa U 0011jeCTBa;
2) rpaXJaHCKOro BOCIIUTAHUA: TIPe/ICTaB/IeHHUs O COLMAalbHBIX HOPMaX M MpaBU/IaX ME>KIMYHOCTHBIX OTHOLIEHUM B
KOJUIeKTHBe, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEeCTBEHHO [IOJIe3HOH, yueGHO-MCC/Iej0BaTebCKOM,
TBODYECKOH M JPYTHUX BHJAX [JeATeJbHOCTH, TOTOBHOCTM K pPa3sHOOOpa3HOW COBMECTHOW JesiTeMbHOCTH IpU
BBITIOJTHEHUM Y4YeOHBIX, TI03HABaTe/NbHBIX 3a/au, BBIMOJHEHUH XUMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YueOHBIX
MIPOEKTOB, CTPeMJ/IEHHsI K B3aMOIIOHMMAHHIO ¥ B3aMMOIIOMOIIIY B TTPOLIeCCe 3TOM yueOHOM JesTesTbHOCTH, TOTOBHOCTU
OlLleHMBaTh CBOE MOBe/leHre U MOCTYNKM CBOMX TOBapHILiel C MO3ULIMM HPaBCTBEHHBIX M MPABOBBIX HOPM C yUéTOM
0CO3HaHUs NIOC/Ie/ICTBUM MOCTYIIKOB;

3) LEeHHOCTH HAYYHOr0 MO3HAHMA: MUDOBO33DEHUECKHE TIPE/ICTABIe€HHs O BEIeCTBE W XUMUUECKOW peakiu,
COOTBETCTBYIOIE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKU UM COCTABJISIOIIME OCHOBY /ISl TIOHUMAHHUSI CYIIHOCTH
Hay4HOW KapTUHbI MUpa, TPe/ICTaB/IeHUs 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS ITPUPO/Ibl, B3aMMOCBSA3SIX Ue/l0BeKa
C MIPUPO/IHOM Cpe/oi, O POJIM XMMUM B TIO3HAHUU 3THX 3aKOHOMEPHOCTeH; M03HaBaTe/IbHbIe MOTHBBI, HAaTlpaB/IeHHbIe Ha
TOTyUYeHre HOBBIX 3HAaHWK TI0 XUMHH, HeoOXOJuMble sl OOBsICHEeHWsT HaOJIIOZaeMbIX TIPOLIECCOB U SIBIEHWH,
TM03HaBaTe/bHOM, UHGOPMAIIMOHHOW U YWUTATebCKOW KYJbTYphl, B TOM YHCJ/ie HABLIKOB CAMOCTOSITE/TbHOM paboThl C
yueOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypOW, MAOCTYMHBIMM TEXHUUECKUMH CpeJCTBaMM HWH(MOPMAIIMOHHBIX
TeXHOJIOTH; UHTepeC K 00yUueHHIO U MO3HAHMUIO, JIF0603HATE/TbHOCTL, TOTOBHOCTD U CIIOCOGHOCTL K caM000Opa30BaHuIo,
TPOEKTHOM W MCC/Ie/IOBATE/ILCKOM [IesITeIbHOCTH, K OCO3HAHHOMY BbIOOPY HArpaB/eHHOCTH W YPOBHSI O0OyueHMs B
JlaTbHenIeM;

4) dopmupoBaHMs Ky/JbTYPhI 3J0POBbsi: OCO3HaHHe LIEHHOCTH JXHU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY
3[0pOBbLIO, YCTAaHOBKM HA 3[0pOBbI 00pa3 JKU3HH, OCO3HAHWE TOC/IECTBUN U HEMpHsTHE BPEAHBIX MPUBBIUEK
(ynoTtpebrneHust ankorosisi, HAPKOTHUKOB, KYpeHHs), He00XOJUMOCTH COOJIIOfieHUsT TpaBWi 0e30MacHOCTH TpU
006palLeH!H C XUMUYECKUMH BELIeCTBaMU B OBbITY U PeabHON KU3HY;

5) TPY/i0BOr'0 BOCIIUTAHHA: UHTEPEC K NPAaKTHUECKOMY M3yUeHHI0 Podeccuii U Tpya pasaudyHOro pofia, yBakeHHe K
TPYZY Y pe3y/bTaTaM TPYZLOBOM [esTe/bHOCTH, B TOM UKMC/Ie Ha OCHOBE TIpUMeHEHHs! TIpeJMETHBIX 3HaHUH 110 XMMUH,
OCO3HAHHBIN BbIOOp MHAMBU/Ya/JbHON TPaeKTOPUH IPOJO/DKeHUs 00pa30BaHUs C YYETOM JIMUHOCTHBIX MHTEPeCoB U
CHOCOOHOCTH K XUMUHM, OOIIEeCTBEHHBIX UHTEPECOB M MOTPeOHOCTeH, yCrelHol npodecCUOHaIbHON AeATe/TbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTh aZlalTUPOBATLCS B TPOdecCHOHANBHOM cpefe;

6) 3K0/I0rMYecKoro BOCIIMTAHMA: SKOJIOTMUECKH Ilefleco00pa3HOe OTHOLIeHHe K MPUPO/e KaK UCTOYHUKY XKM3HU Ha
3emsle, OCHOBe eé CyIIleCTBOBAaHHs, NTOHMMaHHe L|eHHOCTH 3/10pOBOro M Oe3oracHoro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLIIeHHe K COOCTBeHHOMY (PH3HMUeCKOMY M TIICUXHUECKOMY 3[0pOBbIO, OCO3HaHKe LIEHHOCTH COO/IO[eHHs MpaBUl
Ge3omacHOro rnoBeieHusi IpY paboTe C BelleCTBaMH, a TAaKKe B CUTYAL[UsIX, YTPOXKAIOIUX 370POBBIO U )KU3HM JIFOJel;
CIIOCOOHOCTU TIPUMEHSITh 3HaHWs, [T0TyyaeMble TIpY U3YUeHUH XMMUH, I/ PellieHus 3a/lau, CBSI3aHHBIX C OKPY KaloIei
TIPUPOJHON CpeZiod, [Jisi TIOBBILIEHWS YPOBHSI SKOJIOTHUECKOW KYJIBTYpBI, OCO3HaHWs T100aJbHOTO XapakTepa



9KOJIOTUYeCKUX MP0o0JieM U IMyTed MX pelleHHs OCPeLCTBOM MeTOZOB XHMMUH, KOJIOTMYeCKOTO MBILUIEHHS], YMEeHUs
PYKOBO/ICTBOBATbCS1 UM B [T03HaBaTe/IbHON, KOMMYHUKATHBHOM 1 COLIMA/TIbHOM MTPaKTHKe.
MeTanpeameTHbIe pe3y/IbTaThI

B cocraBe MeTarpeJMeTHBIX De3yJ/IbTaTOB BBIENSIOT 3HAuMMble i (JOPMHMPOBaHMS MHPOBO33DEHUS
oOljeHayuHble IOHSTHS (3aKOH, Teopus, MPUHLIUI, TUIOTe3a, (aKT, CHUCTeMa, IPOLeCC, 3KCIIepUMEHT U JIpyroe.),
KOTOpbIe HCIIO/Ib3YIOTCS B €CTeCTBEHHO-HAay4HbIX yueGHBIX NpeMeTax U I103BOJSIIOT Ha OCHOBE 3HAHUM U3 3THUX
npeMeToB JOPMUPOBaTh NpeJCTaB/IeHHe O L|eJIOCTHOM HayuHOM KapTHHe MUpa, U YHUBepCcalbHble yueOHble eliCTBUS
(mo3HaBarenbHBIE, KOMMYHHKATHBHBIE, PErylsTUBHBIE), KOTOpble obecrieunBaroT (OpMHpOBaHHWE TOTOBHOCTH K
CaMOCTOSITeJTEBHOMY IJTAHUPOBAHUIO U OCYILECTBJIEHHIO YUeOHOH JesTeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBeEPCa/IbHbIE yUeOHbIe /[eHCTBUSA
BasoBrble joruuecKkue AelcTBUS:

YMeHUs UCTI0/1b30BaTh MPUEMBI JIOTUUYECKOTO MBIILIIEHUS] [TPY OCBOEHUHM 3HAHWI: PaCKphIBaTh CMBICT XUMHUUECKUX
TIOHATUM (BBIJE/SITh UX XapaKTepHble MPH3HaKK, YCTaHaB/IMBaTh B3aHMOCBSI3b C JPYTUMHU TOHATHSIMH), UCIIOIb30BaTh
TIOHATHUSI 111 OObSCHEHUS] OTHeNbHBIX (DaKTOB U sIBJIeHWH, BbIOMpaTb OCHOBAaHWS M KPUTEPUHU IJIs KiacCUUKALMH
XVMHYECKUX BeIleCTB U XUMHUEeCKHX DeaklWi, yCTaHaB/IMBaTh IPUYMHHO-CIeACTBEHHbIE CBS3U MeXAy oO0BbeKramu
W3yueHHUs, CTPOUTH JIOTHUECKWe pacCyJeHusl (MHIYKTHUBHbIE, [e[YKTUBHbIE, 10 aHaJO0THH), [ieJlaTb BBIBOABI U
3aK/TIOUeHus;

yMeHHe TNPUMEHATb B TIpOliecce TO3HAHUsS MOHATUS (TpefMeTHble U MeTarpeJMeTHbIe), CUMBOJIMUYECKHe
(3HaKoBbIE) MOJE/M, WCIOb3yeMble B XMMHHM, Ipeo0pa3oBbIBaTh WIMPOKO IpHMeHsieMble B XMMHU MOJe/IbHbIe
TIpeJiCTaB/eHUs] — XUMUYEeCKUM 3HaK (CMMBOJI 3/iIeMeHTa), XuMuueckasi opMy/ia ¥ ypaBHEeHHe XUMUUECKOW peakivy —
NP pelleHWH y4yeOHO-TIO3HABaTeNbHBIX 33Jay, C YYETOM OSTHX MOJENbHBIX TMpeJCTaB/leHud BBISBIATE U
XapaKTepu30BaTh CYIIeCTBeHHbIe MPU3HAKKA H3ydyaeMbIX OOBEeKTOB — XMMHUECKHX BeLeCTB U XMMHYEeCKUX DPeaKL|i,
BBISB/IATL OOIIHe 3aKOHOMEPHOCTH, MPUYHUHHO-C/IeCTBEHHBbIE CBS3U W MPOTHBODEUMs B M3yuYaeMBIX MpOLieccax |
SIBJIEHUSIX.

Ba3zoBble ncciieoBaTe/IbCKHe JefiCTBUS:

yMeHVe WCII0/Ib30BaTh MOCTaB/IeHHbIe BOMIPOCHI B KaUueCTBe MHCTPYMEHTA M03HaHUs], a TAK)Ke B KaueCTBe OCHOBBI
JU1s POPMHUPOBaHMS TUTIOTe3HI 110 TIPOBEPKe NPaBUIbHOCTH BbICKA3bIBAEMBIX CYKIEHHM;

NproOpeTeHre OMbITA TI0 TJIAHUPOBAHUIO, OPTaHU3aLMK U TIPOBE/IEHHI0 YUeHMYeCKUX 3KCIIePUMEHTOB, YMeHHe
Hab/moJaTh 3a XO/IOM TPOIiecca, CamMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJHUpOBaTh O0OOIIEeHUsS U
BBIBO/IBI TI0 pe3yJ/IbTaTaM MPOBeJEHHOTO OMbITa, UCC/Ie/JOBAHMsI, COCTABJISATh OTUET O MPO/ielaHHOM paboTe.

Pa6ota c undopmariueii:
yMeHHe BBIOWpaTh, aHANIW3WPOBATH W WHTEPIPETHPOBATH WH(OPMAaLMIO pa3IM4HBIX BHIOB U (GopM
TIpe/ICTaB/IeHus], TIOyYaeMyr0 M3 pa3HbIX MCTOUHMKOB (Hay4YHO-TIOMYJ/ISIpHAsl JIUTepaTypa XMMUYECKOTO COJeprKaHWs,
CrpaBOYHbIE TIOCOOMs, pecypchl VIHTepHeTa), KDUTHUECKH OLEHHBAaTh TPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
nHpopMaLyio;
yMeHHe NPUMEHATh pa3/iMuHble MeTOZbI U 3alpochl MpY IOUCKe U 0TOope MH(OpPMAIMU U COOTBETCTBYIOLINX
[AHHBIX, HeOOXOAUMBIX A/ BBIIOJMHEHUsl yueOHBIX M IMO3HaBaTelbHBIX 3aZlau ONpeJie/IéHHOrO THIA, NpUobpeTeHye
OTbITa B 00/1aCTH MCII0/Ib30BaHMs MH(OPMaLMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTWH, OB/IafieHHe KY/IbTYPOl aKTHBHOTO
WICTIO/Ib30BaHMsI Pa3lUUHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMpaThb ONTUMA/IbHYI (OPMY TpeACTaBIeHUs
vH(OpPMaMi W WITIOCTPUPOBaTh pelllaeMble 3aJaud HeCJIOKHBIMA CXeMaMH, [JuarpamMmami, Apyrumu (opmamu
rpadyKy ¥ X KOMOMHALIUSIMY;
yMeH¥e HCII0MB30BaTh U aHa/TM3UPOBaTh B Tpoliecce yueOHON 1 MCCie/[0BaTe/IbCKOH AesITeIbHOCTH HH(MOPMALHIO
0 BJIUSIHUM TIPOMBIIIJIEHHOCTH, CEJTbCKOI0 X035HCTBA M TPAHCIIOPTa HA COCTOSTHUE OKPY Katoled MPUPOHOMN CPe/ibl.

KoMMyHHMKaTHBHbIe YHUBepCaIbHbIe YueOHbIe JeliCTBUSA:

yMeHHWe 3ajlaBaTh BOMPOCHI (B Xofe Auanora u (Wid) AUCKYCCUM) MO CYILIECTBY OOCY>KIAaeMOH TeMbl,

(hopMyTMpOBaThH CBOY Mpe[/I0KeHHUsT OTHOCHUTETBHO BBITIOJTHEHHUSI TIPe/|I0’KeHHON 3a/jauu;
MPUOOpPETEHHE OMbITA MPE3eHTALMK Pe3y/IbTATOB BBITOJHEHHsS XUMHYECKOTO KCTIeEpUMEHTa (J1abopaTopHOTrO

OIIbITa, /Jab0paTOpHOI paboThl 110 UCC/Ie[0BaHHIO CBOMCTB Bell|eCTB, yueOHOro IpoexTa);
3alHTepPeCOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMH [103HaBaTe/IbHON U UCCIel0BaTeNbCKOM [iesaTe/IbHOCTH 1IpY
pellieHNM BO3HUKAIOIMX IIpo6/ieM Ha OCHOBe yuéTa OOIIMX MHTepecoB U COTJIaCOBaHUs Mo3uLuii (06cy KeHuss, 0OMeH
MHEHHUSIMH, «MO3rOBbIe IITYPMbI», KOOPAHUHALMS COBMECTHBIX [ieHCTBHH, OIpefie/ieHHe KpUTepHeB M0 OLjeHKe KauecTBa

BBINOJTHEHHOM PabOThI U /IPYTHE);

PEI‘yJIﬂTI/IBHBIe YHUBEpCA/IbHbIE y‘-IEGHBIe }Z[eﬁCTBPlﬂ:

yMeHHe CaMOCTOSTEBHO OIIpee/IATh Lie/d JeATelbHOCTH, IIAHUPOBaTh, OCYILeCTBISATh, KOHTPOJIMPOBATh U IPH
HEoOXOJMMOCTY KOPPEKTUPOBaTb CBOIO JIeATEeNbHOCTh, BbIOMpaTh Haubosiee 3(QeKTUBHbIE COCOOBI peIleHUs
yueOHBIX ¥ TM03HABATEJbHBIX 33[a4, CAMOCTOSITEJbHO COCTAB/ISITH WM KOPPEKTUPOBATH TMPE//IOKEHHBIA aJrOpUT™M
JeHCTBU TIPU BBINOJIHEHUM 3aJlaHUil C YUETOM TIO/MYYeHHUs] HOBBIX 3HaHHMH 00 M3ydyaeMbIX OOBEKTax — BellecTBax U
peakIusiX, OLIEHWBaThb COOTBETCTBUE TMOJYUEHHOTO pe3yJjbTaTa 3asBJI€HHOW LIeNH, yMeHHe WCIOo/Ib30BaTh U
aHa/IM3UPOBATh KOHTEKCTI, MPE/IJIaraeMble B YC/IOBUU 33/JaHHUM.
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IIpegmeTHBbIe pe3y/ibTaThbI

B cocraBe npeAMeTHBIX Pe3yJbTaTOB 10 OCBOEHHIO 00S3aTeIbHOTO COJepyKAaHMsl, YCTAHOBIEHHOTO JaHHOU
npuMepHOM pabouell porpaMMoii, BbIESIOT: OCBOEHHble OOYYalOIMMHCS HayuyHble 3HAHWS, YMEHHs U CIOCOObI
JedcTBul, crienudrueckue [ pegMeTHONW ob6macTti «XuMus», BUABI [1eaTe/IbHOCTH T10 N0/IyUeHHI0 HOBOTO 3HaHMS,
€ro MHTepIIpeTariy, IIpeoOpa30BaHUI0 ¥ IPIMEHEHHIO B Pa3/IMUHbIX yueOHBIX M HOBBIX CUTYaLMsIX.

K koHLy oOyueHuss B 8 kjacce mpeiMeTHble pe3yJsbTaTbl Ha 0a30BOM YpPOBHE [O/DKHBI OTpakaTh
copMHUPOBAHHOCTD Y 00yUaIOIIUXCS YMEHHH:

PACKPHIBATH CMBIC/I OCHOBHBIX XUMUUYECKHX TIOHSTHI: aTOM, MOJIeKyJla, XMMUUEeCKHI 37IeMeHT, TIPOCTOe BelleCTBO,
CJIOJKHOE BeljeCcTBO, CMeCh (OJHOPOJHAs W HeOJHOPO/IHAs), BaJIEHTHOCTb, OTHOCHUTe/IbHAsI aTOMHAsi M MOJIEKYJ/IsIpHast
Macca, KOJMYeCTBO BeIlecTBa, MOJb, MOJSIpHas Macca, MaccoBasi [0/ XHMWYeCKOTO 3/eMeHTa B COeAVHEeHHH,
MOJISIDHBIM 00BEM, OKCHA, KUC/IOTa, OCHOBAHWE, COJb, 3/1€KTPOOTPULIATENBHOCTb, CTElleHb OKUC/IEeHUs, XUMHUYecKas
peakiys, Knaccu(uKalysl peaklyil: peakLMM COeJVHEHHs, peakLMM pas3/ioXKeHus, peakKlLUd 3aMelljeHus], peaKLiuu
obOMeHa, 3K30- M 3HJJ0TEDMUYECKHE PeakKl[uM, TEIUIOBOM 3(PQeKT peakiuu, sApO aToMa, 3JeKTPOHHBIA CI0H aToma,
aToMHasi opbuTanb, paguyc aToMa, XMMHUecKasi CBf3b, IOJISIDHAasi ¥ HEIOJIsIpHasi KOBa/IleHTHAs CBsI3b, IOHHAsI CBSI3b,
VIOH, KaTHOH, aHHWOH, PacTBOP, MaccoBasi Zj0J1s1 BelljecTBa (TIpOLjeHTHast KOHL|eHTpallvsi) B PaCcTBOpE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUECKHX MTOHSATUH ¥ IPUMEHSITh 3TH TTOHSTHS TIPH ONHMCAHUH
BeIIIeCTB U UX TpeBpallleHnH;

WCII0/Tb30BaTh XUMHUECKYI0 CHMBOJIMKY ZIJIsl COCTaBJIeHus (JOpMyT BeljeCTB ¥ YPaBHEHUH XMMUUeCKUX peaKLvii;

ompe/ie/IsITh BalleHTHOCTh aTOMOB 3/1eMEHTOB B OMHApPHBIX COeJUHEHHUSX, CTelleHb OKHC/IEHHS 3/IeMEHTOB B
OMHApHBIX COeIMHEHUSIX, TPUHA/IEKHOCTh BeIL|eCTB K OIpe/je/IEHHOMY K/1acCy CoeMHeHUi 110 ¢hopMynaMm, BUZ
XUMUUEeCKOM CBsi3u (KOBaJieHTHasl M MOHHAsl) B HeOPraHUUeCKUX COeJMHeHUSIX;

packpeiBath cMbica [Teproguueckoro 3akoHa .M. MeHpeneeBa: 1eMOHCTPUPOBATh IIOHUMaHUe TIePHUOJUUeCKON
3aBUCHMOCTH CBOWCTB XMMUYECKHX JIEMEHTOB OT WX I10JI0KeHHs B Ileproguueckoil cucteMe, 3aKOHOB COXpPaHEHUS
MacChl Bel[ecTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHHs], 3aKoHa ABOrazpo;

OTMCBIBATh U XapaKTepH30BaTh Ta0MMUHY0 Gopmy [leproguuecKoli CUCTEMbI XMMUUYECKUX 1EMEHTOB: pa3/iMyaTh
TIOHSATHSL «TJ1aBHasi moarpymnna (A-rpymma)» u «mnobounas moarpymnma (B-rpymma)», Manbie W 0oJblide MEPHOJBI,
COOTHOCUTh 0003HaueHUsl, KOTOpble MMeIOTCs B Tabmuie «[leprofuueckasi cucreMa XUMHUYeCKUX 3yieMeHToB [I.U.
MeHpienleeBa» C UMCIOBBIMU XapaKTepPUCTUKaMW CTPOEHHsSI aTOMOB XMUMHYECKUX 3/1eMeHTOB (COCTaB W 3apsij si7pa,
o011Iiee YKC/IO 3/IEKTPOHOB U pacripe/ie/ieHHe UX I10 371eKTPOHHBIM CJI05IM);

K/IacCU(UIIMPOBaTh XUMUYeCKUe 3/1eMeHThbl, HeopraHuueckue BelllecTBa, XMMHUeCKHe peakLuM (110 UuCIy U
COCTaBy yUaCTBYIOIIWX B PeakKLWH BeIeCTB, TI0 TeIIoBOMY 3ddeKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIHe XUMHUECKHe CBOMCTBA BELeCTB PaslMUHBIX K/IAaCCOB, MOATBepKiast
OTMCaHue TIPUMePaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLMX XUMHUYECKIX peaKLvii;

MIPOTHO3UPOBATh CBOWCTBA BELECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH TPOTEKaHUs
XUMUYeCKUX NpeBpallleHUl B pa3/InuHbIX YCI0BUSX;

BBIUMC/IAT OTHOCUTE/BbHYIO MOJIEKY/ISIPHYI0 U MOJISIDHYEO MacChl BellleCTB, MacCOBYIO [IOJIH0 XUMHYeCKOro
3/leMeHTa 0 (opMyJ/ie COeJMHEHHs, MacCOBYIO JIOI0 BelljeCTBa B pacTBOpe, MPOBOAUTH PacuéThbl 10 ypPaBHEHHIO
XUMUUECKOW peakiiy;

MIPUMEHSTh OCHOBHEIE OIepalii MBICJIUTEBHON JesTeTbHOCTA — aHa/u3 U CUHTe3, CpaBHeHHe, 00061eH1e,
CHCTeMaTH3aL1Io, KJIaCCU(PUKALMIO, BbIsIB/IeHHe IPUYMHHO-C/IeJICTBEHHBIX CBsI3e — /Il U3yUYeHus! CBOMCTB BeIL[eCTB U
XUMWYECKUX DEeaKLWH, eCTeCTBeHHO-HAay4yHble METOZAbI TMO3HaHWS — HaOMIofieHVe, W3MepeHHe, MOJEeTUPOBAHUE,
9KCIIepUMEHT (peasibHblil U MbICTIEHHBIN);

C/le[j0BaTh TpaBU/laM I0/1b30BaHKsI XUMHUUECKON MocyZiol 1 1abopaTopHbIM 000pyZioBaHUEeM, a TaKKe IpaBriam
oOpalrieHysi C BellleCTBAMH B COOTBETCTBUM C MHCTPYKLIMSIMU T10 BBIMIOTHEHHIO 71ab0paTOPHBIX XUMUUECKUX OITbITOB I10
MOJyYyeHUI0 ¥ COOMpaHMIO Ta3000pa3HBIX BelecTB (BOAOpPOAA M KHCJIOPOZJA), IPUTOTOB/IEHHIO PACTBOPOB C
oTIpe/ie/IEHHOIN MacCcOBOH /l0/lel pacCTBOPEHHOTO BellleCTBa, IJIaHUPOBATh U ITPOBOAUTH XUMUUeCKHe SKCIIePUMEHTHI 10
pacIio3HaBaHUIO PAaCTBOPOB IeJI0Uel U KUC/IOT C TOMOIIBI0 WHIUKATOPOB (akMycC, deHondTanerH, METUIOPAaHX U

IpyTHe).

K koHily obOyueHuss B 9 KJjacce TpeZMeTHbIe pe3y/bTaTbl Ha 0a30BOM ypOBHe JOJDKHBI OTpPa’KaTb
copMHUPOBaHHOCT Y 00yUaroIMXCsl YMEHHH:

PacKpbIBaTh CMBIC/I OCHOBHBIX XMMHMUECKUX TOHATHI: XMMHUECKUM 3/1eMEeHT, aToM, MOJIeKy/a, MOH, KaTHUOH,
aHWOH, IIPOCTOE BEILECTBO, CJIO)KHOE BeILeCTBO, BaJ€HTHOCTb, 3JIEKTPOOTPHUILIATE/IbHOCTb, CTeTleHb OKHC/IeHWs,
XUMHUUYECKasi peakivs, XWUMUYecKass CBf3b, TEIUIOBOM 3(QeKT peakuyu, Mojb, MOJISIPHbIA 00BEM, pacTBOp,
3/IEKTPOJIUTEI, HEeJJIeKTPOJIUTHI, 3TeKTPONUTHYECKass AWCCOLMALWs, peakUdd WOHHOTO OOMeHa, KarTa/iu3arop,
XUMWYeCKOe paBHOBecHe, o0paTHMble M HeoOpaTHMble peakLWd, OKHUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIE DeaKLHY,
OKHC/INTeNb, BOCCTAHOBUTENb, OKHC/IEHHWEe M BOCCTAHOBJIEHHe, a/UIOTPONusi, aM(OTepHOCTb, XHWMHUecKasi CBS3b
(koBaneHTHasl, HMOHHas, MeTa//IMYecKas), KpUCTa/UIMueckas pelIéTKa, KOppPO3Us MeTa/UIoB, CIUIABbl, CKOPOCTb
XUMHUUeCKOH peaklyy, pefieNbHO JoIycTUMast KoHleHTpanus IIJK
BellleCTBa;

WITIOCTPYPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX IMOHATHHA U IPUMEHSTh 3TH TIOHSATUS MPU OIMHMCAHUU
BeII[eCTB U UX IIPeBpallleHui;

HCII0/Tb30BaTh XUMHUUECKYH0 CUMBOJIMKY [JIsl COCTaB/IeHHs ()OPMYJT BelLleCTB ¥ YPaBHEHHH XUMUUYEeCKUX peakLyi;



OIpeZie/ISiTh BaJIeHTHOCTb U CTelleHb OKUC/IeHUs] XMMUUeCKUX 3/1EMEHTOB B COeJMHEHUSIX Pas/IMYHOr0 COCTaBa,
TIPHUHA/JIEKHOCTh BeIleCTB K ONpe/ieIEHHOMY K/acCy coeJuHeHMH 1o Qopmynam, BHJ XUMUYECKOW CBS3U
(xoBasieHTHasi, MOHHAsi, MeTa/UTMueckasl) B HEOPraHWYeCKUX COeAVHEHUSX, 3apsifi MOHAa T0 XUMHUYeCKou ¢opmyie,
XapakTep Ccpefbl B BOAHBIX PacTBOpaxX HEOPraHWYeCKUX COeAVHEeHWH, THUM KPHUCTa/UTMUeCKOM peIléTKd KOHKPeTHOTO
BeIL|eCTBa;

packpbiBaTh cMbIc [lepuoanueckoro 3akoHa [.M1. MeHzeneeBa v IeMOHCTPUPOBATD €T0 MIOHMMaHUe: OMMChIBATh
U XapakTepu3oBaTh TabmmuHyio (opMy Ilepuosuueckod cUCTeMbl XMMHUYECKHMX 3/1€MEHTOB: pas3anyaTh ITOHSATHS
«rJaBHasl nmoArpynmna (A-rpynma)» u «rnodouHas nozarpynmna (b-rpynna)», manble ¥ 6o/blle Meprobl, COOTHOCHUTD
0003HaueHUs, KOTOpble UMEIOTCSl B IepUOAWYecKoi Tabsiuile, C YMCJIOBBIMU XapaKTePUCTHKaMM CTPOEHHUsS aTOMOB
XUMHUYeCKUX 3/1IeMeHTOB (COCTaB M 3apsif si7pa, obIljee UMC/IO 37€KTPOHOB U paciipefiesieHHe UX I10 3J1eKTPOHHBIM
C7105iM), 0OBSACHATD OOLIYe 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB 3/IEMEHTOB M UX COeJVHEHHUH B MpefieiaX MaslbiX
T1ePUOIOB U TJIaBHBIX TIOATPYTII C YYETOM CTPOEHHS X aTOMOB;

K/IacCU(UIPOBaTh XUMUYECKHe 3/IeMeHThbI, HeOpraHuuecKre BellleCTBa, XMMHUECKHe peakLud (110 UuCiay U
COCTaBy YyuaCTBYIOIIUX B peakUWW BeIIeCTB, MO TeryioBOMYy 3(deKTy, 1Mo H3MeHeHWI0 CTelleHel OKUC/IeHUs
XUMUYECKUX 371EMEHTOB);

XapakTepr30BaTh (ONMCHIBATh) 00IHe U crieljudrueckie XUMUUYeCKHe CBOIMCTBA MPOCTHIX U CJIOXKHBIX BEI|eCTB,
TIO/ATBEPXK/jasi ONKCaHue NpUMepaMy MOJIEKYJISIPHBIX ¥ HIOHHBIX ypaBHEeHUH COOTBETCTBYIOLMX XMMUYECKUX peaKLinii;

COCTaB/ISITh YPaBHEHUSI 3JIEKTPOIMTUYECKON UCCOLMALIM KUCIIOT, 11ie/louel U coJieil, TIo/IHble U COKpalljEHHbIe
ypaBHEeHUsI peakUWi HOHHOTO 0OMeHa, YpaBHEHHUS peakLUi, TIOATBEPKJAIOIINX CYLIeCTBOBAaHUE MeHeTHUeCKOW CBS3U
MeJK/ly BellleCTBaMH Pa3/IMYHbIX K/1aCCOB;

PACKpPHIBATH CYLJHOCTH OKHUC/IUTEIbHO-BOCCTAHOBUTE/IBLHBIX PeaKLWi 1T0CPeJCTBOM COCTaB/IeHUS 3/IEKTPOHHOTO
GamaHca 3TMX peakuui;

NIPOrHO3UPOBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTU OT UX CTPOEHHS, BO3MOXKHOCTH NPOTeKaHUsT XUMHUUECKUX
npeBpallieHNui B Pa3/IMUHbIX YC/IOBUSX;

BBIUMC/IAT OTHOCUTE/bHYIO MOJIEKY/ISIPHYI0 M MOJISIDHYHO MaccChl BelljeCTB, MaCCOBYIO JIOJIFO XMMHYECKOro
3/leMeHTa 10 (opMy/ie COeJMHEHHs, MacCOBYIO JO/I0 BelljeCTBAa B pacTBOpe, NPOBOAUTH PacuéThbl 10 YPaBHEHHIO
XUMHUUECKOW peakiiy;

cobsrofaTh TIpaBHIIa MOJIB30BAHUST XUMUUECKOH TIOCYZoH 1 /1abopaTopHEIM 0060py/JOBaHMEM, a TaKKe NpaBHiIa
oOpallleHsI C BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKLIUSIMH IO BBITIOTHEHHUIO 71aO0PaTOPHBIX XUMUYECKUX OIBITOB 0
TIOJTy4YeHHI0 ¥ coOMpaHuIo ra3000pa3sHbIX BelljecTB (aMMUAKa U YIJIeKUC/IOro rasa);

MIPOBOJIUTH peakLiuY, TIOATBEP)KJAOIe KaueCTBeHHbIH COCTaB Pa3/IMYHBIX BelleCTB: paclo3HaBaTb OIBITHBIM
yTéM xJI0puz-, 6poMug-, Hoaua-, kKapoboHat-, docdat-, CUNMKaT-, cyab(aT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHUS U
VOHBbI U3yUeHHBIX MeTa/l/IOB, IPUCYTCTBYIOLIME B BOAHBIX PaCTBOpax HeOpraHMYeCKHX BellecTB;

MIPUMEHSITh OCHOBHBIE OIepalii MBICJIUTEBHOHN JesiTe/TbHOCTA — aHau3 U CUHTe3, CpaBHeHHe, 00001ieH1e,
CHCTeMaTH3aL{1io, BbIsIB/IEHHEe TPUUMHHO-CJIEJCTBEHHBIX CBsi3eM — [/Is1 M3y4eHMs] CBOWCTB BeLeCTB M XUMHUYeCKHX
peakiuii, eCcTeCTBeHHOHAay4YHble MeTOZAbI TO3HaHWS — HaOMoAeHUe, W3MepeHHWe, MOJEeNUPOBAHUE, KCIIEPUMEHT
(peanbHBIN U MBIC/IEHHBIH).



TeMaTHYE€CKOe II/IAHUPOBaHUE, B TOM UYHC/I€ C YUETOM paGOqeii IMporpaMmsbl BOCITUTAHUA C YKa3dHHEM KO/IMYeCTBA 4YdCOB, 0TBOJUMBIX Hd

0oCBOE€HHE Ka)K/lOi/i TEeMBbI.

8 knacc
Ne Tema ypoka Peanu3arius paboueii mporpaMmmal 20P KonuuecTtBo uacoB
BOCITUTaHUS
IlepBoHaya/ibHbIe XMMHYeCKHe MOHATHA (20 4)
1 IIpenmer xumuu. Posib XMMUU B )KU3HU YeJIOBeKa. LleHHOCTHOE OTHOLLIEHWE K https://m.edsoo.ru/ff0d210c 1
Tena u BelrjecTBa 0TeueCcTBeHHOMY Hay4YHOMY Hac/eAuro
TepeJiOBbIX IOCTYKeHUN U OTKPBITHIA B
XUMUH
2 [TonsiTHe 0 MeTOZAX TTO3HAHUS B XUMUU AKTHUBUM3aLs TO3HABATe/IbHOU https://m.edsoo.ru/ff0d227e 1
[IeaTeTbHOCTH 00yYaroIuXcsl,
(hopMrpOBaHNe HAaBBIKOB
CaMOCTOATe/IbHOM paboThl ¢ yueOHBIMU
TeKCTaMU
3 IpakTuueckas padora Ne 1 «[IpaBuia padorel B | Co06sirofieHre TIPaBUJI M0/Ib30BaHMUs https://m.edsoo.ru/ff0d23dc 1
J1abopaTopuu U NPUEMBI 00pallieHus C XUMHUECKOH MoCcy/10¥ 1 1abopaTopHBIM
J1abopaTopHBIM 000pyJ0BaHHEM» obopyZioBaHyeM, PaBU/T 0OpaleHus C
XVMHYECKVMH BellleCTBaMH B
COOTBETCTBHH C MHCTPYKLIUSIMH
4 Yucrtele BemjectBa U cMecd. Crioco0bl pa3zieneHus ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d26ca 1
cMecei. HayuHbIX 3HaHUsX 00 yCTpoHCTBe MHpa
5 IpakTuueckasi padora Ne 2 «Pa3genenue cmeceii | CobsrofieHue ripaBus 6e30MacHOCTH TIPU https://m.edsoo.ru/ff0d28c8 1
(Ha mpuMepe OYHCTKY MOBapPeHHOH COTH)» obpalljeHuy C XUMHUUYECKUMHU BeIl|eCTBaMU
B OBITY U peasibHOM XKU3HU
6 ATOMBI 1 MOJIEKYJTBI LleHHOCTHOE OTHOIIIEHHE K https://m.edsoo.ru/ff0d2a6c 1
0TeueCTBeHHOMY HayYHOMY HaC/IeZuIo
Tepe/ioBbIX JOCTHKEHUH U OTKPBITUH B
XUMUU
7 XumyJecKue 3/1eMeHThbI. 3HaKU (CHMBOJIbI) dopMHpOBaHUe 3aMHTePeCOBaHHOCTU B https://m.edsoo.ru/ff0d2be8 1
XMMHYECKHX 37IeMEHTOB HayYHBIX 3HaHUsX 00 yCTpoWCTBe MUpa
8 I[TpocTele 1 C/I0XKHBIE BellleCcTBa LleHHOCTHOE OTHOIIEHKE K https://m.edsoo.ru/ff0d2a6c 1
0TeueCcTBeHHOMY HayYHOMY HaC/IeZuio
Tepe/ioBbIX JOCTVKEHUH U OTKPBITUH B
XUMUMU.
9 ATOMHO-MOJIEKY/ISIPHOE yueHUe LleHHOCTHOE OTHOLLIEHHE K https://m.edsoo.ru/ff0d2d50 1

0TeueCTBeHHOMY HayYHOMY HAC/IeZUI0
TepeJIOBbIX IOCTYKEHUHN W OTKDBITHH B
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XUMHH

10 | 3akOH NOCTOSHCTBA COCTaBa BelleCTB. XUMHUUeCKast ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d2eae
¢dopmyna. BasieHTHOCTb aTOMOB XHUMHUECKUX HayuHbIX 3HaHUsX 00 yCTpoHCcTBe MHpa
3/1eMEHTOB
11 | OTHOCUTenbHas aToMHas Macca. OTHOCHTe/IbHAs DopMHpOoBaHUe 3aMHTEPeCOBaHHOCTH B https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasi Macca HayYHBIX 3HaHUIX 00 yCTpOWCTBE MUpa
12 | MaccoBast Jo/1s1 XMMUYECKOT'0 3/IEMEHTa B ®opMUPOBaHHE 3aUHTEPECOBAHHOCTH B https://m.edsoo.ru/ff0d350¢
coe/IMHEHUH HayuHbIX 3HaHUsIX 00 yCTpOHCTBe MUpa
13 | Konnuectso Bewjectsa. Mosib. MonsipHast Macca ®opMuUpOBaHYe 3aMHTEPeCOBAaHHOCTY B https://m.edsoo.ru/ff0d5230
HayUHbIX 3HaHUsX 00 ycTpoHcTBe MHpa
14 | dusnueckue U XUMHUUYECKUe BJIeHNUs. XYUMUYeCKast DopMHpOoBaHUe 3aMHTePeCOBaHHOCTH B https://m.edsoo.ru/ff0d37fa
peaKLys HayYHBIX 3HaHUIX 00 yCTpOWCTBE MUpa
15 | IIpy3HaKM U yCJIOBUS IIPOTEKAHUST XUMUYECKUX dopMHUpoBaHUe 3aMHTEPeCOBaHHOCTH B https://m.edsoo.ru/ff0d3a16
peakLuii HayuHbIX 3HaHUsIX 00 yCTpOHCTBe MUpa
16 | 3aKOH cOoXpaHeHUsl MacChl BelecTB. XMMHUYeCKue dopmUpoBaHUe MpeJCcTaBIeHui 00 https://m.edsoo.ru/ff0d3b88
ypaBHeHUs OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
TIPUPO/IBI
17 | Bbluuc/ieHUs KOMAYeCTBa, MacChl BelljeCTBa Mo Pa3BuTHe HHTepeca K NPaKTHUYeCKOMY https://m.edsoo.ru/ff0d5708
ypaBHEHUSIM XUMUUYECKHX Peakui TIPYMeHEeHHI0 3HAHUH
18 | Knaccudukaipst XMMHUUeCKUX peakiui PopMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d3f34
(coepvHeHUs], pa3/oKeHus, 3aMelreHusl, 06MeHa) HayYHbIX 3HaHUsIX 00 yCTpOKCTBe MUpa
19 | M. B. JIoMOHOCOB — YUéHbII-3HIUK/IOTIeUCT. LleHHOCTHOE OTHOLLIEHHE K https://m.edsoo.ru/ff0d40c4
O6006111eHre 1 CUCTeMaTH3aLys 3HaHUH 0TeuecTBeHHOMY HayYHOMY Hac/eZuio
TepeJIOBbIX IOCTYDKEeHUHN U OTKPBITHI B
XUMHHA
20 | KonrposibHas pa6ora Nel no Teme «BemjecTBa u Pa3BuTue HaBBIKOB CAMOKOHTPOJIS https://m.edsoo.ru/ff0d4290
XHMMHYecKHe peakKIiuu»
21 | Bo3gyx - cmech rasoB. CocraB Bo3gyxa. Kuciopog - | bepexkHoe oTHOLIeHMe K IPUPOZe https://m.edsoo.ru/ff0d448e
3/IeMEeHT U IpocToe BeljecTBo. O30H dopmupoBaHye NpeCTaB/IeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
TIPUPOJIBI
22 | ®dusnyeckye M XMMUYEeCKUe CBOWCTBA KUCI0POAa ®opMUPOBaHHe 3aMHTEPECOBAHHOCTH B https://m.edsoo.ru/ff0d4614
(peakuuu okuceHus, ropenue). [ToHsTre 00 HayYHBIX 3HaHUSIX 00 yCTPOMCTBe MUpa
OKCHfIax
23 | CriocoObl moyueHust KUCJ0po/ia B JabopaTopuu U dopmUpoBaHUe MpeCcTaBieHul 00 https://m.edsoo.ru/ff0d497a
TIPOMBILIIEHHOCTH. [IprMeHeHue Krciopoza OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
TIPUPO/IBI
24 | TeruioBoi 3 PeKT XUMUUECKON peakiLyy, oHsaTHe 0 | dopMUpOBaHUe MpefCTaB/IeHHi 00 https://m.edsoo.ru/ff0d4790
TEepPMOXMMHUUYECKOM yYPaBHEHUH, 9K30- U OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
5HJ,0TEPMUYECKUX peaklusixX TIPUPO/BI
25 | ToruuBo (HedTh, Yrojib M MeTaH). 3arpsi3HeHue ®dopMUpOBaHKe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/ff0d4c4a
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BO3/1yXa, CIIOCOOB! ero Ipe/i0TBpalleH s

HaYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa

26

IIpakTuueckasi padora Ne 3 o Teme «Iloyuenue
U co0MpaHue KMC/IOPOAa, U3yYeHHe ero CBOMCTB»

CobJtro/ieHHe TIPaBHIT M0/Tb30BaHMs
XUMHUECKOH ToCy/0¥ U 1TabopaTOpHbIM
obopyioBaHKEM, MTpaBUJI 0OpalljeHust C
XUMHUYECKVMU BEI|eCTBaMHU B
COOTBETCTBHH C MHCTPYKLUSMH IO
BBITIOTHEHUIO

IpuobpeTeHw e OMbITA TI0 MIAHUPOBAHMUIO,
OpraHU3al[|X U BBIMOIHEHUIO
9KCIIEPUMEHTOB, YMEHHIO CTPOUTD
JIOTHUECKHEe PacCyKEeHHs, 1e/1aTh
BBIBO/IbI 1 3aK/TFOUEHHST

Pa3BuTHe YMEHUSI CAMOCTOSITE/TEHO
BbIOMpATh Cr1ocob pellieHust yuebHo-
T103HaBaTe/IbLHOM 3a/lauu

https://m.edsoo.ru/ff0d4ae2

27

Bogiopoz, - 3/1eMeHT 1 MPOCTOe BEIeCTBO.
HaxoxeHuve B ipupoje

dopMHUpoBaHUe 3aMHTEPeCOBaHHOCTH B
HayuHbIX 3HaHUsX 00 yCTpOHCTBe MUpa
CobsmrosieHue paBus 6e301acHOCTH MU
o0pallleHn ¢ XMMHUUYeCKUMH BelljeCTBaMU
B OBITY U peasbHOM KHU3HU

https://m.edsoo.ru/ff0d4dd0

28

®dusryeckre U XMMUUeCKUe CBOMCTBa BOJOPOJa.
[IprmeHeHHe BoOpOJa

dopMUpOBaHKe 3aUHTEPECOBAHHOCTH B
HayYHBIX 3HaHUsAX 00 YCTPOMCTBE MUpa

https://m.edsoo.ru/ff0d4dd0

29

[ToHsiTHE 0 KMCNOTaX U COJISIX

dopMUpOBaHKe 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HaHUSIX 00 yCTpOMCTBE MUpa

https://m.edsoo.ru/ff0d50d2

30

Crioco0bl MostyueHust BOJJOpo/ia B 1abopaTopyun

dopmupoBaHUe 3aHTePeCOBaHHOCTH B
HayYHbIX 3HaHUsX 00 yCTpoHCTBe MHpa

https://m.edsoo.ru/ff0d4dd0

31

IIpakTnueckas padora Ne 4 mo Teme «Iloyuenue
U co0MpaHue BoJ0P0/a, U3yUeHHe ero CBOiCTB»

CobirofieHre TIpaByII [0/1b30BaHMUs
XUMHYECKOH MoCy10¥ U 1TabopaTOpHbIM
00opy/ZioBaHKEM, TPaBU/T 0OpallieHus C
XUMHUYeCKVMHU BelljecTBaMU B
COOTBETCTBUY C MHCTPYKLIUSIMU 10
BBITIOTHEHUIO

I[TprobpeTeHye OIbITA T10 TVIAHUPOBAHHIO,
OpraHU3aLy U BHIOIHEHUIO
9KCIIEPUMEHTOB, YMEHHIO CTPOUTH
JIOTUYeCKHe PacCy>KIeHusl, 1eaTh
BBIBOJIBI U 3aK/TIOUEHHS

Pa3BuTHe yMeHHS CAMOCTOSITE/IEHO
BbIOMpaTh criocob pelieHust yueOHO-
T03HaBaTebHOM 3aJaun

https://m.edsoo.ru/ff0d4{f42

32

MosisipabIi 06BEM ra30B. 3aKOH ABOTraJjpo

Pa3BuTHe HHTepeca K MPaKTUUeCKOMY
TIPUMEHEeHHIO 3HaHUI

https://m.edsoo.ru/ff0d542e
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33 | Breruncsienust 06béMa, KOJIMUECTBa BelljecTBa ra3a no | Pa3BuTHe MHTepeca K PaKTHUeCKOMY https://m.edsoo.ru/ff0d55a0
€ro U3BeCTHOMY KOJIMUECTBY BelllecTBa WK 00bEMY | IIPUMEHEHUI0 3HAHUH
34 | BeruncsieHrsi 0ObEMOB ra30B 10 yPAaBHEHUIO Pa3BuTue nHTEpeca K NpakTUYeCKOMY https://m.edsoo.ru/ff0d5708
peakIi Ha OCHOBe 3aKOHA 00BbEMHBIX OTHOLIEHUH TIpPYMeHEeHUI0 3HaHUI
rasoB
35 | ®usuueckue U XUMUYeCKHe CBOMCTBA BOJBI DopmMHpoBaHUe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/ff0d587a
HayYHBIX 3HaHUIX 00 YCTPOWCTBE MUpa
36 | CocraB ocHoBaHuii. [ToHsITHE 00 MHAVKATOPaX ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d59e2
HayuHbIX 3HaHUsIX 00 yCTpOKCTBe MUpa
37 | Bopa kak pactBopuTtesb. HacbiieHHbIe U @dopmMUpoBaHHe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d5b40
HeHachlllleHHbIe pacTBOpBl. MaccoBasi [0/ HayUHbIX 3HaHHUX 00 yCTpOHCTBe MHpa
BellecTBa B pacTBoOpe LJeHHOCTHOE OTHOILIEHHE K
THpopecypcam
38 | IlpakTuueckas padora Ne 5 mo Teme Cobro/1eHHe TIPaBHIT M0JTb30BaHUs https://m.edsoo.ru/ff0d5eba
«[IpuroroB/eHre pacTBOPOB C ONpe/ie1éHHOM XUMHUYeCKOH nocy10¥ 1 1abopaTOpHbIM
MaccoBoii 0/1eil pacCTBOPEHHOT0 BelleCcTBa» o0opyZoBaHeM, TIpaBusI obpalijeHus C
XMMHUYEeCKVMHU BellleCTBaMU B
COOTBETCTBUU C MHCTPYKLUSMHU IO
BBIIOJTHEHUIO
[probpeTeHwe OMbITa IO MIaHUPOBaHMUIO,
OpraHM3aly ¥ BHITIOJTHEHHIO
IKCIIePUMEHTOB, YMEHHUIO CTPOUTD
JIOTUYecKue pacCy>XJeHus, fenaTh
BBIBO/IbI U 3aK/TFOUEHHS
Pa3BuTHe yMeHUs CaMOCTOSITE/TbHO
BbIOMpaTh Criocob pelieHus: yuebHo-
T03HaBaTeIbHOM 3a7jaun
39 | KonTtpoabHas pa6ora Ne2 no Treme «Kuciopop. Pa3BuTHe HaBBIKOB CAaMOKOHTPOJIS https://m.edsoo.ru/ff0d6342
Bopopoa. Bopa» PasBuTune ymeHUs1 CaMOCTOATE/IEHO
BbIOMpaTh cr1ocob pelieHust yueOHO-
TI03HaBaTe/IbHOM 33/jauul.
40 | Oxcupgsl: cocTaB, KiaccudrKarysi, HOMeHKIaTypa @dopmMUpoBaHHe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d664e
HayYHbIX 3HaHUsX 00 yCTpoHCTBe MHpa
41 | IlonyyeHue ¥ XUMHUYECKHE CBOMCTBA KUC/IOTHBIX, DopmMHpOoBaHUe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/ff0d664e
OCHOBHBIX ¥ aM(OTepHbIX OKCH/IOB HaYYHBIX 3HaHUSIX 00 YCTPOWCTBE MUpa
42 | OcHOBaHUs: COCTaB, KyacCU(UKaLus, HOMeHKIaTypa | ©opMUpOBaHue 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d67ca
HayuHbIX 3HaHUsIX 00 yCTpOKCTBe MUpa
43 | IlonyueHue U XUMHUUECKHEe CBOMCTBA OCHOBAHUI @dopmMUpoBaHHe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/ff0d67ca
HayUHbIX 3HaHUX 00 yCTpoHCTBe MHpa
44 | KucoTsl: cocrtaB, KinaccuyKarys, HOMeHK/IaTypa DopmMHpOoBaHHe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/ff0dfee2

HAYYHbIX 3HAHUAX 00 YCTpOﬁCTBe MHpa
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45 | IonyueHue ¥ XUMUUYECKHE CBOWCTBA KUCIOT dopMHUpoBaHUe 3aMHTEPeCOBaHHOCTH B https://m.edsoo.ru/ff0dfee2
HayuHbIX 3HaHUsIX 00 yCTpOHCTBe MUpa
46 | Comu (cpegHMe): HOMEHKJIATYpa, CrI0COo0bI ®opMuUpOBaHYe 3aMHTEPeCOBAaHHOCTY B https://m.edsoo.ru/00ad9474
TI0/TyYeHHsl, XMMHUYecKHe CBONCTBa HayUHbIX 3HaHUsX 00 ycTpoHcTBe MHpa
47 | IIpakTnyeckas padora Ne 6. Pemenue CobsroieHue TIPaBUII MOJTb30BaHMs https://m.edsoo.ru/00ad9b7c
JKCIepUMeHTa/IBHBIX 33/ja4 o TeMe «OCHOBHbIE | XUMUYECKOU TIOCYJ0i U 1abopaTOpPHBIM
KJ/1acChl HeOPraHUYeCcKHX COeAMHeHUM» o0opyZioBaHEM, TPaBU/T 0OpaleHus C
XVMHUYECKVMH BellleCTBaMH B
COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBINOJTHEHUIO
I[TprobpeTeHye OIbITA 110 T/IAHUPOBAHHIO,
OpraHM3aLy U BEITIOJTHEHUIO
5KCIIePUMEHTOB, YMEHHIO CTPOUTD
JIOTUUEeCKHe PacCyKAeHus, eyaTh
BBIBO/IbI M 3aKJTFOUEHHS
Pa3BuTHe yMeHHs CaMOCTOSITeTbHO
BbIOMpaTh cr1ocob pelieHus yuebHO-
TI03HaBaTe/bHOM 33/jauun
48 | T'eHeTHYecKas CBSI3b MeXXY KIaccamu Pa3BuTre ymMeHUs BbIOUPATh CIIOCOO https://m.edsoo.ru/00ad9a50
HEOpraHWYecKuX CoeJVHeHNH perieHus yueOHO-
T03HaBaTebHOMW 3aJauu
49 | O6obieHue U CHCTeMaTU3alMst 3HAHUH Pa3BuTHe yMeHHs BbIOMpATh Cr1iocob https://m.edsoo.ru/00ad9cb2
peliieHusi yueOHO-TI03HaBaTeIbHOM 3a/1auu
50 | KonTtposibHasi padora Ne3 no Teme «OCHOBHBIe Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS https://m.edsoo.ru/00ad9ela
K/IaCChl HEOPraHMYeCKUX COeMHEeHMI» Pa3BuTHe yMeHUs CaMOCTOSITE/TbHO
BbIOMpaTh Criocob pelieHus: yuebHo-
T03HaBaTeIbHOM 3a7jaun
51 | IlepBble MOMBITKY KNaCcCU(UKALMN XUMHUUECKUX dopmupoBaHUe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00ad9ffa
371eMeHTOB. [IoHATHe 0 rpynnax CXO4HbIX HayuHBIX 3HaHUAX 00 yCTPOWCTBE MUpa
3/1eMEHTOB
52 | [lepuonmnueckuii 3akoH U [leproanueckast cucreMa IJeHHOCTHOE OTHOLLIEHHE K https://m.edsoo.ru/00ada52c
XUMHYeCcKuX 371eMeHTOB /1. V1. MeHzeneeBa O0TeueCTBEHHOMY HayYHOMY Hac/euio
TepeJioBbIX IOCTYKEeHUN U OTKPBITHI B
XUMHUHA
53 | Ilepuoppl, rpymIisl, NOAIPYIIIbI IleHHOCTHOE OTHOLLIEHYE K https://m.edsoo.ru/00ada52c
0Te4yeCTBEHHOMY Hay4YHOMY Hac/e[uio
Tiepe/ioBbIX JOCTWKEHUH U OTKPBITUH B
XUMUH
54 | Crpoenue atoMoB. CocTaB aTOMHbIX si7iep. V3oTonbl | PopMHpOBaHUe 3aMHTEPECOBAaHHOCTHU B https://m.edsoo.ru/00ada342

HayUHbIX 3HaHUX 00 yCTpOWCTBe MHpa
Pa3BuTHe HHTepeca K NPaKTUYeCKOMY
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TIPUMEHEHHIO 3HAHUM

55 | CTpoeHue 37€KTPOHHBIX 000I0UEK aTOMOB ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00ada6bc
sneMeHTOB [lepuoanueckoii cuctemsl [1. 1. HayuHbIX 3HaHUsX 00 yCTpoHCcTBe MHpa
MenpeneeBa LleHHOCTHOE OTHOLLEHHE K
0TeuecTBeHHOMY HayYHOMY Hac/eZuio
TepeJIOBbIX IOCTYKEeHUH W OTKPBITHH B
XUMHHA
56 | XapakTepucTHMKa XMMHAUYEeCKOro 3/IeMeHTa I0 ero ®opMHUpOBaHUEe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00ada824
nosiokeHuto B ITeproguueckoii cucreme /. U. HayuHbIX 3HaHUsX 00 yCTpOKCTBe MUpa
MeHpeneeBa LleHHOCTHOe OTHOIlIEHNE K
0TeuecTBeHHOMY HayYHOMY Hac/eZuto
TepeJioBbIX IOCTYKEeHUN U OTKPBITHI B
XUMHUHA
57 | 3nauenue [leproanuecKoro 3akoHa [l pa3BUTUS LleHHOCTHOE OTHOLLIEHKE K https://m.edsoo.ru/00ada96e
HayKu ¥ nipakTuky. [1. V1. MeHpieneeB — y4é&HbIH, 0TeuecTBeHHOMY HayYHOMY HaC/IeZuIo
Tnefiaror U rpakjaHiH Tepe/ioBbIX JOCTVKEHUH U OTKPBITUH B
XUMUH
58 | DJeKTpOOTpHULaTeTbHOCTh aTOMOB XUMUUYECKUX @dopmMUpoBaHHe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adaab8_
3/1eMEHTOB HayUHbIX 3HaHHUX 00 yCTpoCTBe MHpa
59 | MoHHas xumMu4deckast CBSI3b ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adac34
HayuHbIX 3HaHUsIX 00 ycTpoHCTBe MUpa
60 | KoBaneHTHas roJisipHasi XUMHUUeCKasi CBsI3b @dopmMUpoBaHHe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00adaab8
HayYHbIX 3HaHUsX 00 yCTpoHCcTBe MHpa
61 | KoaneHTHas Hemo/isipHast XUMHUUeCKasi CBS3b DopmMHpoBaHUe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/00adaab9
HayYHBIX 3HaHUIX 00 YCTPOWCTBE MUpa
62 | CrerneHb OKUC/IEHUS ®dopMUpOBaHUe 3aMHTePeCOBaHHOCTH B https://m.edsoo.ru/00adae28
HayuHbIX 3HaHUsIX 00 ycTpoHCTBe MUpa
63 | OkuCIUTeNbHO-BOCCTAaHOBUTE/IbHBIE PeaKI[UU @dopmMUpoBaHHe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00adb076
HayYHbIX 3HaHUsX 00 yCTpoHCTBe MHpa
64 | OxucaUTeny U BOCCTaHOBUTEH dopmMHpoBaHUe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/00adb076
HayYHBIX 3HaHUIX 00 YCTPOWCTBE MUpa
65 | KonTposbHas padora Ned no Teme «CTpoeHue Pa3BuTHe yMeHHs1 CAaMOCTOSITeNTbHO https://m.edsoo.ru/00adb486
aroma. XMMHUYecKas CBA3b» BBIOMpaTh CI10cob pelieHus yueOHo-
TI03HaBaTesIbHOM 33/jaun
Pa3BuTHE HaBBIKOB CAMOKOHTPOJISI
66 | PesepeHeIit ypok. O600IIeHIEe U CHCTeMaTH3aLs Pa3BuTHe ymMeHuUs BLIOMPATh CrI0co0 https://m.edsoo.ru/00adb33c
3HaHUH pelleHus yueOHO-TI03HaBaTeIbHOW 3aja4uu
67 | Pe3sepeHbiii ypok. OO0OIIEHNE U CHCTEMATHU3ALIUS Pa3BuTHE YMeHUs BLIOUPATh CIOCOO https://m.edsoo.ru/00ad9cb2
3HaHUHI peleHys yueOHO-TI03HaBaTe/IbHON 3aJ,aun
68 | Pe3sepeHblii ypok. O600I1I€HME U CUCTEMATH3aLUs Pa3BuTue ymeHUs: CaMOCTOSATEIbHO https://m.edsoo.ru/ff0d61c6

3HaHuli. iToroBasi padora

BbIOMpaTh Cr1ocob pelieHus: yuebHo-
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103HaBaTe/IbHON 3alauur
Pa3BuTHE HAaBLIKOB CAMOKOHTPOJIA

TEMATHYECKOE II/IAHUPOBAHUE, B TOM YHUC/1€ C YIETOM paﬁoqeifl MNporpaMmbl BOCITUTAHHUA C YKd3dHHEM KO/IMYE€CTBd YdCOB, 0OTBOJUMbIX Ha

0CBOCHHE Ka)K/I0i TeMbI.

9 k1acc
Ne Tema ypoka Peanu3arnius paboueii mporpaMmbl 20P KonmuectBo
BOCITUTaHUS 4yacoB
BemecTBo 1 xumMuuecKas peaknus (17 u)
1 ITepuomnueckuii 3akoH. ITepuozpueckasi CUCTeMa LIeHHOCTHOE OTHOIIIEHVE K https://m.edsoo.ru/00adb59e
XUMHUecKux 31emMeHToB 1. V1. MeHzeneeBa OTeyeCTBEHHOMY HayUYHOMY Hac/aeuto
Tiepe/IoBbIX JOCTHKEHUI U OTKPBITUH B
XUMUU
2 3aKOHOMEPHOCTH B U3MeHeHUN CBOMCTB XUMHUeCKuX | L[eHHOCTHOe OTHOILIEHWEe K https://m.edsoo.ru/00adb6b6
3/IEMEHTOB T1ePBBIX TPEX TIePHO/I0B 0TeuecTBeHHOMY HayYHOMY HacC/IeZuio
repeioBbIX JOCTMXKEHU U OTKPBITUM B
XUMHH
3 Knaccuduikanys 1 HOMeHK/IaTypa HeOpraHUUecKux PopMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adb7e2
BellleCTB HayYHbIX 3HaHUsIX 00 yCTpOKCTBe MUpa
4 Bupl XUMUUeCKOM CBSI3U M THITbI KPUCTA/TMUECKUX @dopmMupoBaHHe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00adbac6
PelIéToK HayYHBIX 3HaHUsX 00 yCTpOKCTBe MHpa
5 KonTposibHas padora Nel no Teme «IloBTopenue u | Pa3BuTre HaBHIKOB CAMOKOHTDOJIS
yriiy0J/ieHHe 3HaHHI1 OCHOBHBIX pa3fie/ioB Kypca 8 | Pa3BuTre yMeHUs1 CAMOCTOSITE/TEHO
KJ1acca» BbIOMpaTh Cr1ocob pelieHust yuebHo-
TI03HaBaTe/IbHOM 33/jauu
6 Krnaccudukarps XuMuueckux peakijuii rmo @dopmMUpoBaHHe 3aMHTEPeCOBAaHHOCTU B https://m.edsoo.ru/00adbcb0
pa3/IMUHbIM IIpU3HAKaM HayUHbIX 3HaHHUsX 00 yCTpoKCTBe MHpa
7 [oHsiTHE 0 CKOPOCTH XMHUeCKOM peakiyy. [Ionstrie | ®opMupoBaHHe 3aMHTEPECOBAHHOCTH B https://m.edsoo.ru/00adbe9a
0 TOMOTEeHHBIX 1 FeTePOTeHHBIX PeaKLHsIxX HayYHBIX 3HaHUSIX 00 yCTpOWCTBE MUpa
8 TloHaTre 0 xuMHUYeCKOM paBHOBeCcHU. PaKTOPHI, PopMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adc28c
B/IVSIIOLIIYE HA CKOPOCTh XUMHUECKOH peakLiuy 1 HayuHbIX 3HaHUsX 00 yCTpOHCTBe MUpa
TI0/I0’KeHNe XUMUYeCKOr0 paBHOBECHSI
9 OKUC/IMTE/TEHO-BOCCTAHOBUTE/IbHBIE PeaKIin dopMupoBaHHe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00adcade
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HAaYYHBIX 3HAHUIX 00 YCTPOWCTBE MUpa

10 | Teopwus s/eKTpo/MTHUYECKON Auccorualiui. CuibHble | [JeHHOCTHOe OTHOIIIeHHe K https://m.edsoo.ru/00adcd68
U cnabble 3/1eKTPOJTUTHI 0TeyeCTBeHHOMY HayYHOMY Hac/e[uto
TrepeJioBbIX IOCTYKeHUH 1 OTKPBITHIA B
XUMHU
dopmupoBaHMe 3aMHTEPeCOBAaHHOCTH B
HayYHBIX 3HaHUIX 00 yCTpOWCTBE MUpa
11 | VioHHbIe ypaBHeHHs peakiuii ®dopMUpOBaHUe 3aMHTEPeCOBaHHOCTH B https://m.edsoo.ru/00add448
HayYHbIX 3HaHUsIX 00 yCTpOHCTBe MUpa
12 | Xumuueckue CBOMCTBa KUCJIOT U OCHOBaHUM B cBeTe | ©opMUpoBaHUe 3aMHTEPeCOBAaHHOCTU B https://m.edsoo.ru/00add5d8
Tpe/iCTaB/ieHNH 00 3/IEKTPOTUTHUECKON HayYHBIX 3HaHUSAX 00 yCTpOMCTBE MUpa
JUCCOLIALIN
13 | XumHuecKHe CBOWCTBA COJIEN B CBeTe dopmMHpoBaHUe 3aMHTEPeCOBaHHOCTU B https://m.edsoo.ru/00add8b2
TIpe/ICTaB/IeHU 00 37IEKTPOTUTUYECKOH HayUHBIX 3HaHUSIX 00 yCTPOWCTBE MUpa
JMCCOLIMALIUM
14 | IloHsiTHe O TUApO/K3e Cofeid @dopmMUpoBaHue 3aMHTEPeCOBaHHOCTH B https://m.edsoo.ru/00add9d4
HayYHbIX 3HaHUsX 00 yCTpoKCTBe MHpa
15 | O6o01eHue U CUCTEMATH3AL[Us] 3HAHUI Pa3BuTre ymMeHUst BbIOUPATh CIIOCOO https://m.edsoo.ru/00addd12
peliieHus yuebHO-103HaBaTeTbHOM
3ajauu
16 | IIpakTHueckasi padora Ne 1. Permenne ®opMHpOoBaHe HaBbIKOB https://m.edsoo.ru/00addbfa
JKCIepHMeHTa/IbHBIX 33/|a4 110 TeMe HCCIIe/j0BaTeIbCKOM JeATelbHOCTH
«JJIeKTposITHYecKas aucconuanusi. Xumudeckue | CobofieHre IpaByI MOIb30BaHUS
peakijuu B pacTBopax» XUMHUECKOH 1ocy/10d 1 1abopaTopHBIM
obopy/i0BaHKEM, TTPAaBUJI 0OpalleHust C
XVMHYECKVMH BellleCTBaMH B
COOTBETCTBHUU C MHCTPYKIUSIMH T10
BBINOJTHEHUIO
[TpuobpeTteHue ombITa 10
T/IaHUPOBAHHUIO, OpraHU3aLuy U
BBINOJTHEHUIO 5KCIIePUMEHTOB, YMEHUIO
CTPOUTbD JIOTHUECKHE pacCy K/eHusl,
JleflaTh BBIBO/bI U 3aK/THOUEHUsI
Pa3BuTHeE HaBBIKOB CAMOKOHTPOJIS.
Pa3BuTHe yMeHHs CaMOCTOSITE/THHO
BbIOMpaTh Cr1ocob pelieHust yuebHo-
T103HaBaTeIbHOM 3a/1au
17 | KonrponbHas pa6ora Ne2 no Teme Pa3BuTHe HaBLIKOB CAMOKOHTPOJIS https://m.edsoo.ru/00addecO

«JJIEKTPO/IMTHYECKas Auccoruanysa. XuMHuecKue
PeaKiuu B pacTBopax»

Pa3BuTHe yMeHUS] CAMOCTOSITE/IEHO
BbIOMpaTh criocob pelieHus: yuebHo-
TT03HaBaTeIbHOW 3a/jaun
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18 | OO6uias xapakTepUCTHUKA rajloreHoB. XUMHUUECKHEe LleHHOCTHOE OTHOIIEHKE K https://m.edsoo.ru/00addfe2
CBOICTBA Ha NpUMepe XJIopa 0TeyeCTBeHHOMY Hay4YHOMY Hac/Ie[HI0
Tiepe/ioBbIX JOCTHKEHUI 1 OTKPBITUH B
XUMHU
dopmupoBaHUe 3aMHTePeCOBaHHOCTH B
HayYHbIX 3HaHUsX 00 yCTpOKCTBe MHpa
19 | XnopoBopopog. ConsiHasi KUC/IOTa, XUMUUeCKUe AKTUBUM3aLUs1 TO3HABaTe/IbHOMN https://m.edsoo.ru/00ade104
CBOICTBA, MOJTy4eHNe, TpruMeHeHe IesITeTIbHOCTH 00yYaroIuXxcsl,
(hopMHpOBaHHe HAaBBIKOB
CaMOCTOSATeIbHON paboThl € yueOHBIMU
TeKCTaMU
20 | IIpakTnueckas padora Ne 2 mo teme «Ilonyuenue | CobsrojieHNe MPABUIT MOTb30BAHUS https://m.edsoo.ru/00ade348
COJISTHOH KHCJIOTHI, H3yUeHHe eé CBOICTB» XUMHUECKOH 1MoCy/10¥ 1 1abopaTopHbIM
o0opyZioBaHKEeM, TIPaBU/T 0OpalieH s C
XVMHYECKVMH BeIlleCTBaMH B
COOTBETCTBHUU C MHCTPYKIUSMHU TI0
BBINOJTHEHUIO
21 | BbluMc/ieHuUs IO ypaBHEHUSIM XUMUUYECKUX peakiul, | Pa3Buthe ymeHus BbIOUpPaTh CIOCOO https://m.edsoo.ru/00ade488
€C/IM OZIMH U3 PeareHToB JjaH B U30BITKe peleHrs1 yueOHO-TI03HABATEIBHON
3ajauu
22 O6i11ast xapakKTepPUCTUKA 37ieMeHTOB VIA-rpyrirbl PopMHUpOBaHHe 3aMHTEPECOBAHHOCTH B https://m.edsoo.ru/00ade64a
HayYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa
23 | AnotponHble MoguurKaiuu cepsl. HaxoxxaeHue PopMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00ade64a
cepbl U eé coeIMHEHUH B IpUpo/e. XUMHUUeCcKre HayuHbIX 3HaHUsX 00 ycTpoHCcTBe MUpa
CBOMCTBA CephI
24 | CepoBozopof, CTpoeHHe, Gu3NUecKre U XUMUUYecKre | AKTUBU3ALMs TI03HaBaTe/TbHON https://m.edsoo.ru/00ade802
CBOICTBa ZiesITeTIbHOCTH 00yYaroIuXcs,
(hopMrpOBaHNe HAaBBIKOB
CaMOCTOSTETBHOM PaboThI C yueOHBIMU
TeKCTaMH
25 | Okcugpl ceprl. CepHasi KMCJIOTa, r3nyecKue U AKTHBH3a1[1s1 [T03HaBaTeIbHOM https://m.edsoo.ru/00adea28
XMMHUeCcKHe CBOMCTBa, IpUMeHeHue JlesTeIbHOCTH 00yYaroIuxcsl,
(dhopMupOBaHUe HABBIKOB
CaMOCTOSTe/TbHON PaboThI € yueOHBIMU
TeKCTaMH
26 | XuMHuecKue peakluy, jie)kalle B OCHOBe PopMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adec8a
TIPOMBIILIIEHHOT'0 Cr10co0a To/Iy4YeHNs: CepHOH HayuHbIX 3HaHUsX 00 yCTpOHCTBe MUpa
KHAC/IOThL. XMMHUUECKOe 3arpsi3HeHNe OKpYy Karolljel
Cpe/ibl COeJUHEHUSIMU CepEI
27 | BeluncieHre MacCOBOM JJO/M BBIXO/[a POAYKTA Pa3Butre ymMeHUst BbIOUPATh CIIOCOO https://m.edsoo.ru/00adec8a

peaKIiu

peliieHusi yueOHO-103HaBaTeIbHOU
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3a7auu

28 | OOmiast XxapaKTepUCTHKA 371eMeHTOB V A-TPYIITbL. ®opMHUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adeeab
A30T, pacripocTpaHeHue B Npupoje, ¢husnyeckre U HayYHBIX 3HaHUSAX 00 yCTpOMCTBe MUpa
XUMUYeCcKHe CBOMCTBa
29 | AMmuak, ero ¢pusMUeCKre U XUMUUYeCKre CBOUCTBA, AKTHBH3a1[1s TTO3HABATE/TLHOMN https://m.edsoo.ru/00adf004
TIO/Ty9eHre ¥ TIpUMeHeHre [iesTeTIbHOCTH 00yYaroIuxcs,
(hopMrpOBaHNe HaBBIKOB
CaMOCTOSITE/IBHOM PaboThI C yueOHBIMU
TeKCTaMU
30 | IIpakTuueckas padora Ne 3 mo Teme «[Tonyuenue | Cobo/ieHre TPAaBUII MOJIb30BAHUS https://m.edsoo.ru/00adf180
aMMHaKa, u3ydeHHe ero CBOMCTB» XUMHUECKOH 1oCcy /108 1 1abopaToOpHBIM
obopy/i0BaHKEM, TTPAaBUJI 0OpaLeHust C
XVMHYECKVMH BellleCTBaMH B
COOTBETCTBHUU C MHCTPYKIUSIMHU T10
BBINOJTHEHUIO
31 | A3oTHas KUC/IOTa, eé pu3nueckre U XMMHUUecKre ®opMUpOBaHUE 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00adf306
CBOMCTBa HaYYHBIX 3HaHUsIX 00 yCTpOMCTBE MUpa
32 | Ucnonb3oBaHue HATPATOB U COJiell aMMOHUS B LleHHOCTHOE OTHOILIEHNE K https://m.edsoo.ru/00adf518
KaueCTBe MUHEPA/IbHBIX Y00peHuit. XuMuueckoe 0TeueCTBEHHOMY HayYHOMY HaC/eUio
3arpsis3HeHue OKpY>Karolllel cpeJibl COeJUHEeHUsIMU repeioBbIX JOCTMXKEHU U OTKPBITUM B
asora XUMHU
33 | ®ocdop. Okcug pocdopa (V) u pochopHas kuciora, | PopMUpoBaHHe 3aMHTEPECOBAHHOCTH B https://m.edsoo.ru/00adf68a
¢du3ryeckre U XUMHAYeCKHe CBOMCTBA, IOAyUYeHUe HayYHBIX 3HaHUsIX 00 yCTpOICTBE MUpa
34 | Ucnonb3oBanue ocdaToB B KaueCcTBe MUHePaIbHBIX | AKTHBH3al[Usl I03HaBaTeIbHOM https://m.edsoo.ru/00adfc20
ynobpeHuti. 3arpsisHeHHe TIPUPOTHOM CPe/ibI ZIesITeNIbHOCTYA 00YYaroIIuXcsl,
¢docdaramu (hopMrIpoBaHNe HaBBIKOB
CaMOCTOSTe/TbHON PaboThI C yueOHBIMU
TeKCTaMH
35 | Yraepop, pacripocTpaHeHUe B ripupojie, dhusnueckie | dopMupoBaHUe 3aMHTEPECOBAaHHOCTU B https://m.edsoo.ru/00adfd9c
Y XMMUUeCKHe CBOMCTBa HaYYHBIX 3HaHUsIX 00 YCTPOMCTBE MUpa
36 | Okcuppl yrieposa, ux ¢py3ndeckre U XUMUUeCKue ®dopMUpoBaHHe 3aMHTEPeCOBAaHHOCTH B https://m.edsoo.ru/00adfebe
CBOMCTBa. DKOJIOTMUeCKHUe 1pob/ieMbl, CBsI3aHHBIE C HaYYHBIX 3HaHUsAX 00 yCTpOMCTBE MUpa
okcuiom yriepoza (IV)
37 | YronbHas KACJIOTa U e€ Cou PopMHUpOBaHUEe 3aMHTEPECOBAaHHOCTH B https://m.edsoo.ru/00ae006¢
HayYHBIX 3HaHUSIX 00 yCTpOMCTBe MUpa
38 | IIpakTnueckas padora Ne 4 o Teme «[Tonyuenne | Cob:ro/ieHYe TPaBUII MOJIb30BAHUS https://m.edsoo.ru/00ae027e

yriaekucioro ra3a. KauecrseHHas peakyus Ha
Kap0oHaT-HoH»

XUMHUECKOH 1ocy /108 1 1abopaTopHBIM
06opy/10BaHKEM, TTPAaBUJI 0OpalleHust C
XUMUYeCKVIMH BellleCTBaMU B
COOTBETCTBHH C MHCTPYKLIUSIMH T10
BBITIOTHEHUIO
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[TpuobpeTteHue omnbITa 10
I/IaHUPOBAHHUIO, OpraHU3aLuy U
BBINOJTHEHUIO 5KCIIEPUMEHTOB, YMEHUIO
CTPOUTB JIOTHUECKUE pacCy K/ eHus],
Jle/1aTh BbIBO/IbI U 3aK/IHOUYEHHs]

39 | IlepBoHauanbHbie TOHATUS 00  opraHuueckux | [[eHHOCTHOE OTHOIIEHHE K https://m.edsoo.ru/00ae054e
BellleCTBax KakK 0 COeJUHEeHUsIX yIiepofa 0Te4yeCTBeHHOMY HayYHOMY Hac/e[uro
Tepe/ioBbIX AOCTHMXKEHUM U OTKPBITUM B
XUMHUH
40 | KpeMHuii 1 ero coefuHeHuUs ®opMUpOBaHYe 3aMHTEPeCOBAaHHOCTY B https://m.edsoo.ru/00ae080a
HayYHbIX 3HaHUsX 00 yCTpoKCTBe MHpa
41 | Ilpaktnyeckas padota Ne 5. Pemenne CobroieHue TIpaBuUII MOJTb30BaHMs https://m.edsoo.ru/00ae0bf2
JKCIIEPUMEHTaIBHBIX 33/a4 Mo TeMe «BakHeiime | XUMUYeCKOM TIOCy10H U 1abopaTOpPHBIM
HeMeTa/l/Ibl ¥ HX COeHHEeHHs» o0opyZioBaHEM, TIPaBU/T 0OpaLLeHHsI C
XUMHWUYECKUMH BellleCTBaMU B
COOTBETCTBUU C MHCTPYKLUAMHU IO
BBIIOJTHEHUIO
[TpuobpeTteHue oMnbITa MO
I/TaHUPOBAHHUIO, OpPraHU3aLuM U
BBIIOJTHEHHIO SKCIIEPUMEHTOB, YMEHHIO
CTPOWTB JIOTUYeCKHe PacCyK/eHHUs,
JlenaThb BbIBOJbI U 3aK/IHOUEHUS
42 | KonrposbHas padora Ne3 o Teme «BakHeHue Pa3BuTue HaBBIKOB CAMOKOHTPOJIS https://m.edsoo.ru/00ae0el8
HeMeTa/l/Ibl M UX COeHEeHHs» Pa3BuTHe ymMeHUs CaMOCTOSITE/TbHO
BbIOMpaTh criocob pelieHus: yueOHO-
T03HaBaTebHOM 3a/jauu
43 | O6ias xapakKTepUCTHKA XUMUUECKUX 3/IEMEHTOB — ®opMuUpOBaHYe 3aMHTEPEeCOBaHHOCTH B https://m.edsoo.ru/00ae103e
MeTa/1I0B. MeTayinyeckas CBsI3b M MeTa/l/InuecKast HayYHBIX 3HaHUSIX 00 yCTpOWCTBe MUpa
KpUCTajyinJeckas peiiétka. Pusryeckre CBONCTBA
MeTanaoB
44 | XuMryecKre CBONCTBA METaJUIOB. ®opMuUpOBaHye 3aMHTEPeCOBAaHHOCTY B https://m.edsoo.ru/00ae1156
D/eKTPOXMMUYECKUH psiJi HarpsUKeHWH MeTaslJIoB HayUHbIX 3HaHUsX 00 yCTpOKCTBe MHpa
45 | Ob6uue crioco6bl nomyueHUst MeTa/uioB. CriaBbL. AxTHBM3aLMS TTO3HABATE/IbHOM https://m.edsoo.ru/00ae1156
Beruuc/ieHust IO ypaBHEHUSIM XMMHUECKUX peakul, | AesiTelbHOCTH 00YUaroIuXCs,
eC/IY OAIVH U3 peareHTOB COZep>KUT MpUMeCcH (hopMrpOBaHe HAaBBIKOB
CaMOCTOSTE/TbHON PaboThI C yueOHBIMU
TeKCTaMU
46 | IloHsiTME O KOPPO3UM MeTa/VIOB LJeHHOCTHOE OTHOLLIEHHE K https://m.edsoo.ru/00ae1278

OTeueCTBEHHOMY HayUHOMY Hac/e[uIo
TrepeJiOBbIX IOCTYKeHUH 1 OTKPBITHI B
XUMHN

AXTHBU3aLMS TTO3HABATEILHOM
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e

ZesTeIbHOCTH 00yYaroIuXcsl,
(opMHUpOBaHKE HABLIKOB
CaMOCTOSITe/ILHOM paboThI C yueGHBIMU
TEKCTaMu

47

IIlenounbIe MeTaIbI

dopmupoBaHUe 3aMHTePeCOBaHHOCTH B
HayYHBIX 3HaHUX 00 yCTpOWCTBe MUpa

https://m.edsoo.ru/00ae14b2

48

OKCI/I/:[I)I Y TUAPDOKCHUbI HaTPUA U KaJlusd

q)OpMI/IpOBaHI/Ie 3dMHTEPECOBAHHOCTU B
HAYYHbIX 3HAHUAX 00 YCTPOﬁCTBe MHpa

https://m.edsoo.ru/00ael4b?2

49

H_IEJIO‘—IHO3EMEIII>HLIE MeTaJlJIbl — Kaf[b].[I/Ii/JI W MarHum

dopmupoBaHUe 3aMHTePeCOBaHHOCTH B
HayYHbIX 3HaHUsX 00 yCTpOKCTBe MHpa

https://m.edsoo.ru/00ael5e8

50

BakHeiile coeJMHEHUS Ka/TbLs

AKTHBH3aLMs T03HABATE/IbHOM
ZlesTeTbHOCTH 00yYaroIuXcsl,
(opMHUpOBaHHE HaBBIKOB
CaMOCTOSTE/TbHON PaboThI C yueOHBIMU
TEKCTaMU

https://m.edsoo.ru/00ael5e8

51

O60611eHYe U cUCTeMaTH3alMsl 3HAHUH

dopMUpOBaHKe MUPOBO33pEHUYECKUX
TIpe/[CTaB/IeHU O BellleCcTBe U
XUMUYECKOHN peakiiu

52

JKécTKoCTb BOJBI U CIIOCOOBI €€ yCTpaHeHUs!

dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HaHUsAX 00 yCTpOMCTBE MUpa

https://m.edsoo.ru/00ae1886

53

IIpakTHueckas padora Ne 6 o Teme «)KécTkocTb
BO/BI M MeTO/bI eé yCTpaHeHus»

CobJroieHue TpaBu/I 6€30MacHOCTH TPU
o0pallleHny ¢ XMMUUeCKUMH BelljeCTBaMU
B OBITY U peasibHOM )XKHU3HU

Co0JrofieHue TIpaBuUII 10JIb30BaHMs
XUMHUECKOH 1oCcy /10 1 1abopaToOpHBIM
o0opyZioBaHWEeM, TIPaBU/T 0OpaleHust C
XUMWYECKVIMU BelleCTBaMU B
COOTBETCTBUHU C MHCTPYKLIUSIMH 10
BBITIO/THEHHIO

[TprobpeTtenye orbITa 110
T/IaHUPOBAHMIO, OpPraHU3aLy U
BBITIOTHEHHIO 3KCIIEPUMEHTOB, YMEHHIO
CTPOWTB JIOTHUECKHE PacCyKIeHus,
[leJ1aTh BBIBOJBI U 3aK/TIOUeHHUST

https://m.edsoo.ru/00aelae8

54

ATIOMUHUN

q)OpMI/IpOBaHI/Ie 3dMHTEPECOBAHHOCTU B
HAYYHbIX 3HAHUAX 00 YCTPOﬁCTBe MHpa

https://m.edsoo.ru/00aelc64

55

AwmcoTepHble CBOHCTBA OKCH/IA ¥ THAPOKCHAA

dopmupoBaHUe 3aMHTePeCOBaHHOCTH B
HayYHbIX 3HaHUsX 00 yCTpOKCTBe MHpa

https://m.edsoo.ru/00aelc64

56

XKeneszo

dopmupoBaHUe 3aMHTePeCOBaHHOCTH B
HayYHBIX 3HaHUX 00 yCTpOWCTBe MUpa

https://m.edsoo.ru/00ae1d86

57

Okcufipl, TMAPOKCHU B U couu xkesie3a (I1) u »kenesa

q)OpMI/IpOBaHI/Ie 3dMHTEPECOBAHHOCTU B

https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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(I1I) HAaYYHBIX 3HAHUIX 00 YCTPOWCTBE MUpa
58 | O6o0O1eHre ¥ cucTeMaTH3aLys 3HaHUH Pa3BuTre ymMeHUs BBIOUPATh CIIoCo0
peliieHust yueOHO-TT03HaBaTeTbHON
3aJauu
59 | IlpakTuueckas padora Ne 7. PemieHue CobsroieHre TIPaBUII MOJTb30BaHMs https://m.edsoo.ru/00ae3de8
JKCIEPUMEHTaIBHBIX 33Ja4 Mo TeMe «BakHelime | XUMUYeCKOU TIOCy10H U 1abopaTOpPHBIM
MeTa/l/Ibl M MX COeAHEeHUs» o0opy/ZioBaHKEM, TIPaBU/T 0OpallieHusl C
XVMHUYECKVMH BellleCTBaMH B
COOTBETCTBUM C UHCTPYKL[USIMU T10
BBITIO/THEHUIO
[TpuobpeTteHue oMnbITa MO
TJTAHWPOBaHUIO, OPraHU3al[iuu U
BBITIO/THEHUIO 3KCIIEPUMEHTOB, YMEHUIO
CTPOUTB JIOTUYECKHe PacCyX/eHUs,
JlenaTh BbIBOJIbI U 3aK/IHOUEHUS
60 | BeluncsieHHs IO ypaBHEHUSIM XUMUYECKUX peakiul, | Pa3Burtie ymeHus BoIOUpPaTh CI0COO https://m.edsoo.ru/00ae1750
€CJIM OJTUH U3 PeareHToB /laH B U30bITKe WU peliieHusi yueOHO-T103HaBaTeTbHON
COJep>KUT TIpUMecy. BrrunciieHrst MacCOBOM 10U 3aJauu
BBbIX0/Ia IPOJYKTA PeakI[uu
61 | O6oOIieHre ¥ CUCTEMATH3alMs 3HAHUI Pa3BuTHe yMeHUst BbIOUPATh CIIOCO0
peleHys yueOHO-TI03HABaTeTbHOU
3afauu
62 | KouTposibHasi padora Ne4 1o Teme «BakHeHIue PasBuTHe HaBBIKOB CAMOKOHTPOJISA
MeTa/UIbl M MX COeHEeHHUs» Pa3BuTHe yMeHHs1 CaMOCTOSITENTbHO
BbIOMpaTh criocob pelieHus: yuebHo-
T03HaBaTeIbHOW 3a/jaun
63 | BewecTBa 1 MaTepua’isl B MOBCEAHEBHOM XXKU3HU LleHHOCTHOE OTHOLLIEHUE K https://m.edsoo.ru/00ae3f50
yeJIoBeKa 0Te4YeCTBEHHOMY Hay4YHOMY Hac/ae[uro
Tiepe/ioBbIX JOCTHMXKEHUM U OTKPBITUM B
XUMUU
64 | XuMuueckoe 3arpsi3HeHHe OKpY>Karollieil cpebl BepesxHoe oTHOIIIeHHEe K HercuepriaeMbiM | https://m.edsoo.ru/00ae4270
TIPUPOJHBIM pecypcam
65 | Posib XUMKH B PEIIIEHUM 9KOJIOTHUECKUX MPobiemM Bepe>xHOe OTHOILLIeHWE K TTPUpoJie https://m.edsoo.ru/00ae4270
66 | Pe3sepeHbIii ypok. OO0OIIEHNE U CHCTEMATH3aLUS Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS https://m.edsoo.ru/00ae0d0a
3HaHUI
67 | Pe3epeHblii ypok. O600I1I€HNEe U CUCTEMaTH3aLUsl Pa3BuTre ymMeHHs BBIOUPATh CIIOCo0 https://m.edsoo.ru/00adb33c
3HaHUM peliieHusi yueOHO-TI03HaBaTeTbHON
3aJauu
68 | Pe3sepeHeIil ypok. O600IIIeHNe U CHCTeMAaTH3aLus Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS https://m.edsoo.ru/00ad9cb2

3HaHuii. IToroasi pabora

Pa3BuTHe yMEHUsI CAMOCTOSATE/THHO
BbIOMpATh Cr10cob pelieHust yuebHo-
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1103HaBaTe/IbHON 3da4a4un
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