1. Copnep:xanue yueOHOIro nmpeaMera, yaedOHOro Kypca (B TOM YHCJIe BHEYPOUHOM
NeATeJbHOCTH), Y4eOHOT0 MOYJIS.

8 KJIACC

IlepBoHayaibHbIe XMMHYECKHE MOHATHSA (20 YacoB)

[Ipenmer xumuu. Poib XUMUUM B KU3HU YesioBeka. Tena u BemiecTBa. GU3MYECKUE CBOMCTBA
BellecTB. ArperatHoe cocrostHue BemiecTB. [loHsiTHe 0 MeTojax MO3HAaHUS B XUMHUU. XUMHUS B
cucteme Hayk. Yuctele BemecTBa U cmecu. CriocoObI pa3ieieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMHUECKHX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi Gpopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocTtaBa BemlecTB. OTHOcHUTeNIbHAs aToMHasi Macca. OTHOCUTEbHAS MOJIEKYJIsipHas Macca. MaccoBas
JIOJIs1 XUMHYECKOTO 3JIEMEHTa B COeIMHEHUU.

®uznyeckue M XUMHYECKHE SBJICHMs. XHUMHUYECKass peakuuss U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelIeCTB. XMMHUYECKHe ypaBHeHus. Kiaccudukanus XUMHUYECKUX peaKuui
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XYUMUYECKUN IKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOH, C MpaBuUiaMH pabOTHI B
naboparopun u mMpuéMamMu OOpalleHUs ¢ JIADOPaTOPHBIM 00OPYJAOBAHUEM; M3yUEHUE U OTHMCAHHE
busznyecKux CBOKWCTB 00pa3Il0B HEOPTaHWYECKUX BEIIECTB; HaOmoaeHNe Qu3ndecKux (TUIaBleHUE
BOCKa, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE W KOHJIEHCALIUS BOJbI) 1 XUMUUYECKHUX
(ropeHue cBeuM, IPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE Mella C KUCIIOTON) SIBIICHUH,
HaOJIOZICHUE W OMHCAaHUE NPHU3HAKOB MPOTEKAHHMS XMMHYECKUX peakiuil (pas3jioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHAOM Oapusi, paznoxenue ruapokcuaa meau(Il) mpu
HarpeBaHUU, B3aUMOJICHCTBHE jKelie3a ¢ pacTBopoM coiu Meau(I1)); uzyduenue criocoOoB pa3aeiieHus
cMmeceil (C moOMOIIbI0 Maruurta, (UIBTPOBAaHUE, BbIApPUBAHME, AUCTUIUIALMS, XpomaTorpadus),
MIPOBEJICHUE OYMCTKH TIOBAPSHHOW COJIH; HA0JIFOICHUE U ONMCAHUE PE3YJIbTATOB MTPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl; CO3/IaHUEe MOJIENe MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:xuneiimue npeacraBuTe/ i Heoprannveckux Bemrects (30 yacos)

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3yeMEHT M IPOCTOE BELIECTBO.
Haxoxnenue kucinoposaa B mpupoje, (Gu3nyeckrue W XMMHUYECKHe CBOMCTBa (peakiuu TOpeHHs).
Oxcupnpl. Ilpumenenune kuciopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B JlabopaTopuu U
OpOMBIIIIEHHOCTH. KpyroBopot kuciopoja B mpupoae. O30H — amioTporHas MoAuQuKanus
KHCIIOpO/1a.

TennoBoil 3¢p¢dekT XuMHUUECKOM peakuuu, TEePMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMUYECKHE peakuuu. TOMIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3]yXa, YCHJIEHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — anement u npocroe BeuiecTBo. Haxoxnenue Bojioposa B npupoje, Gusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOcOObI oaydeHus. Kucnors u comnm.

KonuyectBo BemiectBa. Monbs. Momsipaast macca. 3akoH ABoraapo. MomsipHbiii 00bEM ra3osB.
Pac4€Tbl M0 XMMUUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Bonma kak pacrBopurens. PactBopel. HacelmeHHble H
HEHACBILICHHBIE paCTBOPBL. PacTBOpMMOCTH BeLIECTB B BoAe. MaccoBasi 10Jis1 BEIIECTBA B pacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust wHeopranmyeckux coeaunenuid. Oxcuasl. Krnaccuduranus OKCHAOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnknarypa
OKCHJOB (MEeXIyHapoaHas M TpuBUalbHas). PuU3nyeckue M XUMHYECKHE CBOMCTBA OKCHJIOB.
ITony4yenue okCUI0B.

OcHoBanus. Kiaccupukanus ocHoBaHMHA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHOBaHMI (MeXIyHapoAHAs U TpUBHAJIbHASA). DU3HUECKUE K XUMUYECKHE CBOMCTBA
ocHoBaHuH. [loryueHre OCHOBaHHM.



Kucnotsl. Knaccugukarms kucnot. HomeHkiiatypa KucioT (MeXIyHapoaHas U TPUBHATIbHAS).

dusnyeckre 1 XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTH MeTtaiuioB H. H. Bekerosa.
[lony4yeHue KUCIoT.

Comu. Homenkiatypa coseit (MexxayHapoiHas U TpuBuaibHas). Ou3nueckue 1 XUMHUYECKHe
cBoiicTBa conel. [lonyuenue coneil.

['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTaHUUECKUX COCAMHEHUM.

XHUMHUYECKUI 3KCIIEPUMEHT: KaYECTBEHHOE ONPEEIICHUE COLEPKAHUS KUCIOPOa B BO3AYXE;
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB KHUCJIOpOJa; HaOII0IeHUE
B3aMMOJICHCTBHS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHMS M IMPEKPAIllEHUS TOPEHUs
(moxapa); 03HaKOMJICHHE C 00pa3llaMu OKCHJIOB M ONMCAHHE UX CBOWCTB; MOJIydeHUE, COONpaHue,
pacro3HaBaHHE U W3YYEHHE CBOMCTB BOJIOpOJAa (TOpPEeHHE); B3aUMOJCICTBHE BOJOPOIa C OKCHIIOM
menu(IT) (BO3MOXXHO HCHOJB30BAHWE BHJEOMATEpHANOB); HaOmIoneHHEe O0Opas3IoB BEILECTB
KOJIMYECTBOM 1| Moub; HCCIEAOBaHHE OCOOEHHOCTEH pAcCTBOPEHHS BEIIECTB C Pa3TU4YHON
PacTBOPUMOCTBIO; ITPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA; B3aUMO/ICHCTBHE BOJIbI C METAJUIaMH (HATPUEM U KalibllueM) (BO3MOKHO HMCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); OIPEAEICHUE PACTBOPOB KHCIOT M IIENOYEH C IOMOIIBIO HMHIUKATOPOB;
uccienoBanre 00pa3loB HEOPraHUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB; HAOIO/IEHNE U3MEHEHUS
OKpPAaCKH MHAMKATOPOB B paCTBOpaxX KUCJOT U LIEI0Y€el; u3ydyeHue B3aumo ieicTBus okcuaa meau(Il)
C PacTBOPOM CEpPHOM KHCIOTHI, KUCIOT C MeTalUIaMH, peakUuid HeHTpaau3aluu; MOoJydyeHUue
HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METa/ula APYTMM U3 PAacTBOpa COJIM; PELIEeHUE
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHele Ki1acchl HeOPraHMYEeCKUX COSTUHEHUI.

IHepuoauyeckuii 3akon u Ilepunoanyeckas cucrema

xumudecknx iemeHToB . U. MenaeneeBa. CTpoeHue aToOMOB.

XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 yacos)

[lepBble MOMNBITKU KJIACCU(PHUKAIUKA XUMUYECKUX 3JeMEHTOB. [IoHATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IICJIOYHBIC M MIEIOYHO3EMEIbHBIE METaJUIbl, TAJIOTCHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEepPHBIC OKCHJIBI ¥ TUAPOKCHJIBI.

[Tepuonnueckuii 3akoH. [lepuoanyueckas cucrema xumuueckux smemeHToB J[. . Menneneena.
Koporkonepuognass w ummHHONEpUoAHAas (GopMbl [lepHogrdeckoll CHCTEMBbI XHUMHYECKHX
aneMeHToB JI. . MenneneeBa. Ilepuonsl u rpynmnsl. GU3HYECKUN CMBICT MOPSAKOBOIO HOMEPA,
HOMEPOB MEPUOa U TPYIIIHI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000510uek aTOMOB TepBbIX 20 XUMHUUYECKHX 3J1eMeHTOB [leproanueckoit cucremsl J. 1. Menpaeneena.
XapakTepucTuka XUMHUYECKOT0 3J€MEHTa Mo ero nosnoxeHuto B Ilepuoanueckoit cucreme /1. 1.
Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIE€MEHTOB, METAJUNIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO TpynmaM U mnepuojam. 3HadeHue lleproguyeckoro 3akoHa U
[lepnonnueckoid cUCTEMbl XMMHYECKUX 3JEMEHTOB JIA pa3BUTHS Hayku M npaktukd. . W.
MenpeneeB — y4€HbIN U TPakAaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (MOsipHAas ¥ HEMOJSAPHAS) CBSI3b. DIIEKTPOOTPULIATETHHOCTh
XHUMUYECKHX JIEMEHTOB. IOHHAS CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peaklnu. [Ipoliecchl OKUCIeHs U
BOCCTaHOBJICHHS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCIIEPUMEHT: H3ydyeHHue oOoOpa3I0OB BEHIECTB METAJIOB U HEMETAIJIOB;
B3aMMOJICCTBUE THAPOKCHJA IIMHKA C PACTBOpPaAMHU KHCJIOT W IIEJIOYeH; MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX DPEAKIMi (TOpeHue, peakluu
pa3I0kKEeHUs], COeTUHEHNUS ).

MexnpeamMeTHblie CBSI3U

Peanu3zanus MeXIIpeIMETHBIX CBsI3€H NIPU U3YYEHUH XUMHUH B § KJIACCE OCYLIECTBIISIETCS YEPE3
UCIIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAyUHbIX MOHSITHM, TaK W TOHATUN, SBISIOIIMXCS
CUCTEMHBIMU I OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO01mue ecTeCTBEHHO-HAYyYHbIC MOHSTHS: HAyYHBIA (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHaJN3,
CHHTE3, KiIacCUUKAIMs, TEePUOTUIHOCTh, HAOIIOJACHNUE, OKCIEPUMEHT, MOJCIHPOBAHHUE,
U3MEpEHHUE, MOJICTh, SIBJICHHE.

Odusuka: MaTepus, aroM, OIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKJIHI, HW30TOIIBI,
pPaOaKTUBHOCTh, MOJICKYyJa, OJJIEKTPUYECKHI 3apsj, BEIIeCTBO, Telo, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3nyecKre BEIUMYNHBI, CIUHUIBI H3MEPEHHUS, KOCMOC, IIJIAHEThI, 3BE3]IBI,
Conuue.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEPAIIBbI, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOIIAEMBIE,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 xumMnueckas peaxkuus (17 yacon)

Ilepuoanueckuii 3akoH. [lepuoanyeckas cucteMa xumuueckux 3yemeHToB 1. . Menneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kaius, KaJblus M MX COEAMHEHUH B COOTBETCTBUU C IIOJIO)KEHHUEM 3JIEMEHTOB B
[Tepuoanueckoii cucTreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewecTBa: BHUAbl XHUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAIINYECKON PEIIETKN U BU/Ia XUMUYECKOHN CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BellecTB (MEXIyHapoaHas U
TpUBUAJIbHAsA). XHMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHbBIM KjaccaM
HEOPraHWYECKUX COEAMHEHUI, TEHETUYECKas CBsI3b HEOPIaHMYECKUX BEIIECTB.

Knaccugukamuss XUMHUECKHX pEaKUUil M0 Pa3IMYHBIM IMpHU3HAKaM (10 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, [0 TEIUIOBOMY 3P dEKTy, 0 U3MEHEHHIO CTENEHEH OKUCIeHUS
XUMHUYECKHX 3JIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTaanu3aTopa). DK30- U SHIOTCPMHUICCKHE
peaklyy, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsitTue o cxkopocTH xuMmMuueckod peakuuu. lloHaTtne 00 0OpaTUMBIX M HEOOpaTHMBIX
XUMUYECKUX peakuusax. I[IoHsATHE O TOMOTreHHBIX M TETepOTreHHbIX peakuusx. [lonsarue o
XUMHUYECKOM paBHOBeCHH. DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOM PEaKIMK U MOJIOKEHNE
XUMHUYECKOIO0 PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKLMU, DSJIEKTPOHHBIM OajaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTENBbHON peakuuu. CoCTaBIE€HUE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust IIEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIMUTBI U HE DJIEKTPOIUTHL. KaThoHsI,
AQHUOHBI. MeXaHU3M JUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUJAaMH XUMUYECKOW cBsi3u. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuyu voHHOro obOmeHa. YciIoBHsS MPOTEKAaHUS PEAKIMl MOHHOTO OOMEHa, TMOJHbIE U
COKpAaIllEHHBbIE MOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHCIOT, OCHOBaHMM M COJIE B CBETE
MIPEICTABICHHH 00 AJIEKTPOIUTUUECKON nuccoruanuu. KauecTtBeHHbIe peakiuu Ha HOHBL. [loHsaTHe
0 TUAPOJIN3E COJIEH.

XVUMUYECKUH HSKCHEPUMEHT: O3HAKOMJIEHME C MOJENSIMH KPUCTANIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETayioB (rpadura M anMmasa), CIOKHBIX BEIECTB
(xJ0puaa HATpHs); UCCIIEAOBAHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakluu OT BO3JAEHCTBHS
pa3NuYHbIX (HAKTOPOB; MCCIIEOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JTUCCOLIMALlMU  KHUCIJIOT, Ienoyell u cojieil (BO3MOXKHO HCIIOJIb30BAHHE BHAEOMATEpUANIOB);
IPOBE/ICHUE OIBITOB, HWUIIOCTPUPYIOLIMX MpPHU3HAKK TMPOTEKAaHUS pPEaKUUid HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BblIEJICHHE ra3a, 00pa30BaHKE BO/IbI); ONBITOB, HILTIOCTPUPYIOLIUX PUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOPEHHE, PEAKIUH pa3IOKEHUS, COCIAUHEHUs);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIIM Ha MOHBI; pEeLICHHE
DKCIIEPUMEHTAJIbHBIX 3a/1a4.



Hemeranbl u nx coequHenns (24 yaca)

OO61mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucienus. CTpoeHne U (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKUE
CBOIicTBa Ha mpuMepe XJjopa (B3aUMOJEHCTBHE C MeTalyIaMH, HEMEeTalJlaMH, IIEJI0YaMu).
XnopoBogopoa. ConsiHasi KUCIOTA, XUMHUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpPraHW3M 4ejoBeka. BakHelmine XJIOpUAbBI M HX HaXOXJIEHUE B
IpUpOJIE.

OO6mas  xapaktepuctuka »djeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

Crpoennie u pu3nyecKre CBOWCTBA MPOCTHIX BEUIECTB — KHUCIOPOJa U CEPhl. AJUIOTPOITHBIC
Moau(UKAIMK KUCIOpOAa M cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOAOPOI, CTPOCHHE,
¢u3nueckue U XUMUYecKHe cBoicTBa. OKCHABI Cepbl KaK MPEACTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnueckue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kiacca KUCIOT
u crneuupuyeckue). XUMUYECKHE PEAKIMH, JIeXKAllde B OCHOBE IPOMBIIUIEHHOTO crocoba
nosiyueHus: cepHoit kucioThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KaYECTBEHHAsl peakilus Ha
cynbdar-uon. Haxoxnenue ceppl u €€ COCOUHEHHMH B TpUpoie. XHUMHUYECKOE 3arps3HEHUE
OKpYKarollel cpelibl COeMHEHUSIMU cepbl (KUCIOTHBIE TOK/IH, 3arpsi3HEHNE BO3yXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAIICHHUS.

OO0mass xapakTepucTuka odyieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTEIICHU OKUCIICHHUSL.

A30T, paciipocTpaHeHue B Ipupojie, puandeckue u XumMuueckue cBoiictsa. Kpyrosopor azora
B Iipuposie. AMMHAK, ero (pU3MUecKUe U XMMUYECKUE CBOMCTBA, MOIydeHue u npumeHenue. Conu
aMMOHHUS, UX (U3UYECKUE U XUMHUECKHUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha HOHbI
aMMOHUS. A30THasl KUCIIOTa, €€ IMoyiydeHue, (hU3MuecKue W XUMHUYECKHE CBOMCTBA (0OIIMe Kak
MpeJICTaBUTEINS Kilacca KUCIOT U crienupuyeckue). Mcnonb3oBanue HUTPATOB U COJECH aMMOHHUS B
KauecTBE MMHEPAIbHBIX  ynoOpeHuil. XHMHUYECKOe 3arpsA3HEHHE OKpYXarouled  cpenbl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, amnorponHbie MoauduKauu Gocdopa, Gu3ndecKrue U XUMIUIecKre cBoicTBa. OKCHI
dochopa™) u dochopnas kucinora, QuUMUECKHEe U XUMUYECKHE CBOIICTBa, MOIy4YEHHE.
Hcnonp3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUIA.

Ob6mas xapakrepuctuka sneMeHTOB IVA-I'PVIIIIBL. OcobGeHHOCTH CTpOEHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amnoTpomHble MOAU(DHKAIUHU, PACIPOCTPAaHEHHWE B TMpHpPoAe, (Qu3MYecKue u
XUMHUYecKkHue cBoiicTBa. Ancopouus. Kpyrosopor yriaepoma B mpupoae. Okcuisl yriepoja, HX
buznyecKkrue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI, TIOy4YE€HUE U IPUMEHEHHE.
DKoJIOTHYEeCKUEe TMpoOJieMbl, CBs3aHHbIE C okcujaoM yriepona(l'y); rumore3a TII00aIBHOTO
MOTETJICHUST KIIMMaTa; MapHUKOBBIA dPQekT. YronpHas kuciora u e€ coilu, ux (pusmdeckue u
XUMHUYECKHE CBOWCTBA, IMOJIyueHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonk3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO03SHCTBE.

[lepBoHavanbHblEe MOHATHS 00 OpPraHMYECKHUX BELIECTBAX KaK O COEAMHEHHUAX Yriepojaa
(MeTaH, ATaH, STUJICH, alleTUJICH, STAaHOM, TTUIEPUH, YKCYyCHas KUCIIoTa). IX cocTaB U XUMUYECKOE
ctpoenue. [ToHsATHE 0 OMOIOrMYECKH Ba’KHBIX BELIECTBAX: KHUPaAX, O€IKax, yriaeBojJax — U UX posiu
B YKHU3HM YeJoBeKka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUN.

Kpemnnii, ero pusnyeckue u XMuMUYECKHUE CBONCTBA, TIOJIy4eHHE U TpuMeHeHne. CoenHeHus
KpemHusi B mpupone. Obuue npencrasienus 06 okcuae kpemHus(I'Y) u KpeMHUEBOI KHUCIOTE.
CwMKaThl, MX MCTOIB30BaHKE B OBITY, MEIUIIMHE, TIPOMBIIINICHHOCTH. BajkHelme cTponTenbHbIe
MaTepuaibl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, kene300eToH. IIpobrmembr Ge3omacHOTO
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTEpUAIOB B TOBCEIHEBHOM JKU3HH.

XUMHUECKUH SKCIIEPUMEHT: N3yueHHe 00pa310B HEOPraHUYECKHUX BEIECTB, CBOMCTB COJITHON
KHCJIOTHI, TIPOBE/ICHNE KAaYECTBEHHBIX PEAKIUi Ha XJIOPHA-HOHBI W HAOMIOICHWE TPHU3HAKOB X
MPOTEKAHUS; OMbBIThL, OTpaXawinue (U3NUECKUe U XHUMHUYECKHE CBOWCTBA TallOTEHOB M UX
coeuHEeHUH (BO3MOKHO UCTOIb30BaHNE BUIEOMATEPHAIOB); 03HAKOMIIEHHE € 00pa3liaMy XJIOPHI0B
(raJloreHHI0B); O3HAKOMIIEHHE C 00pa3liaMH Cepbl U €€ COCTUHEHUIMHU (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB);  HAOJIOJeHWe  Tpolecca  OOyIJIMBaHWUA  caxapa MO JCHCTBUEM



KOHIICHTPUPOBAHHON CEpHOW KHCIIOTHI; M3y4eHHE XMMHUYECKHX CBOWCTB pa30aBICHHON CepHOM
KHCJIOTBI, IPOBEAECHUE KAYECTBEHHOW peakluu Ha Cyiab(paT-HOH W HAOJIOJEHHE NpHU3HaKa €&
NPOTEKaHUS; O3HAKOMJIEHHE C (U3NYECKHMMHU CBOMCTBaMHU a3oTa, (ochopa M UX COCAMHEHUH
(BO3MOXXHO HCIIOJIb30BAHKME BHUCOMATEPUAIOB), 00pa3laMu a30THBIX M (OCHOPHBIX YIOOpPEHUI;
NoJly4eHue, coOnpanue, pacro3HaBaHUe U U3y4eHHE CBOWCTB aMMHUAKa; MPOBEICHHE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (ochaT-uoH U U3yYEeHHE IPU3HAKOB UX MIPOTEKaHMs, B3aUMOJIEHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MeIbI0 (BO3MOXHO HCIOJB30BAHUE BUACOMATEPHAJIOB);
U3ydeHHe MOoAeed KpUCTAUIMYECKUX peIIETOK anMasa, rpadura, (yiuiepeHa; 03HAKOMIIEHHE C
IPOLIECCOM  aJICOPOLIMU  PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
IPOTHBOra3a; MOJy4YeHHue, coOMpaHue, pacrno3HaBaHWE M U3YyUEHHE CBOMCTB YIJIEKUCIIOTO rasa;
IPOBE/ICHUE KAueCTBEHHBIX peaklUil Ha KapOOHAT- M CUIMKAT-HOHBI U U3y4EHHE IPU3HAKOB HMX
NPOTEKaHMS; O3HAKOMJICHHE C TNPOAYKUMEH CHIMKATHOH TMPOMBIIUIEHHOCTH; pEILICHUE
9KCHEPUMEHTAJIbHBIX 3a7[ay 10 TeMe «BaxHele HeMeTaIbl U X COeAUHEHUS.

Meta/ibl ¥ uX coequHennst (20 yacoB)

OO0m1as xapakTepUCTUKAa XUMUUECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUM MX TOJIOKECHUS
B Ilepuomuueckoil cucreme xumudeckux siemeHToB Jl. M. MenpaeneeBa M CTpOEHHUS aTOMOB.
Crpoenne wmetaiwioB. Metamnyeckass CBSi3b M METaJUIMUECKash KPUCTAJUIMYECKash peméTka.
DJIEKTPOXUMHUYECKUHN P HAIPSHKEHUN MeTaI0B. PU3UYECKUE U XMMUYECKUE CBOMCTBA METAIJIOB.
OO0mme crmocoObl moxydeHus: MetauioB. [loHSATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI
3alUTHI UX OT Koppo3uu. CIuiaBbl (CTalb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX PUMEHEHHE B OBITY
Y TIPOMBIIIUICHHOCTH.

[llenounbie MeTasuibl: NooxkeHue B [leprnoanyeckoi cucremMe XuMuueckux 3emMeHToB /1. M.
MeHieneeBa; CTpOCHUE WX aTOMOB; HaXxOXJIeHHE B pupoje. Pu3nyeckre 1 XMMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCHIBI M TUAPOKCHIBI HATpHs U Kanus. [[puMeHeHHe MeI0uHbIX
METAJIJIOB U UX COCAUHCHHI.

[IlenoyHo3eMenbHbIE METAIBI MAarHUM W KalblMi: moJioxkeHue B llepuogmyeckoil cucreme
xuMuueckux snemMeHtoB [[. M. MenpaeneeBa; CTpOCHHME MX aTOMOB; HAXOXKJICHUE B IPHUPOJE.
®dusnvecKue 1 XMMUYECKUE CBOMCTBA MarHKs U Kajblvs. BakHelmre coeTMHeHNS KaTbIus (OKCHI,
TUAPOKCH, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonuueckoit cucreme xumuueckux a3nemeHtoB [, .
MeHneneeBa; CTpoeHHE aTOMa;, HaxoXKJeHue B mpuponae. Ousznyeckne U XUMUUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: nonoxxenue B [lepnoanueckon cucreMe xumuaeckux 3neMeHToB 1. 1. Menneneena;
CTPOEHHE aTOMa; HaxoXJeHue B npupoje. Gusnueckue u XMMUUYeCKrue cBocTBa xkene3a. OKCUIbl,
ruapokcuabl ¥ conu xenesza(Il) u xxenesa(1ll), ux cocras, CBOMCTBA U MOIyUYEHHUE.

XVUMUYECKUN OKCIIEPUMEHT: O3HAaKOMIIEHHE C o00pas3llaMH METaUIOB M CIUIaBOB, HUX
(U3UYECKUMHU CBOMCTBAMU; U3YUEHUE PE3YIbTATOB KOPPO3UU METANIOB (BO3MOYKHO UCIIOJIb30BAHNE
BUJICOMATEPHAIIOB), 0COOEHHOCTEHN B3aUMOICHCTBUS OKCU/IA KANBIIUS U HATPUS C BOJIOH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); MCCIEAOBAHUE CBOMCTB >KECTKOM BOJBI; Mpoliecca TOPEHUs
JKelne3a B KHUCIOpojae (BO3MOXKHO HKCIONB30BAHUE BHIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX pEaKIMi Ha MOHbI (MarHus, Kaiblus, aTFOMUHUS, HuHKA, kene3a(Il) u xenesza(LLl),
meau(I1)); HaGmroeHne U ONMCaHUE MPOIIECCOB OKPAITMBAHUS MJIAMEHU HOHAMHU HATPUS, KA U
KaJblMsl (BO3MOXKHO MCIIOJB30BaHUE BHJICOMATEPUAIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHUS W TUJIPOKCHJA LIMHKA; PEIIEHUWE JKCIEPUMEHTAIbHBIX 3a/lady 10 TeMe
«BasxkHenne MeTaiIsl 1 UX COSTMHEHH .

XuMus M OKpy:xkawomas cpeaa (3 yaca)

Hoseie maTepuansl 1 TexHONIOTMU. BemecTsa 1 Matepralibl B TOBCEIHEBHOM KU3HU YEIIOBEKA.
Xumus 1 310poBke. bezonacHoe UCIob30BaHNE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas
MOMOILb MPU XUMHUYECKHX O0XOrax M oTpaBieHusix. OCHOBBI 3KOJIOTMUYECKOM TIPaMOTHOCTH.
XUMHYECKOe 3arpsi3HEHHE OKpY Kalollei cpe/ibl (MpeaenbHas JOMyCcTUMasi KOHIEHTpaIUs BeLECTB
— [IJK). Pons xuMuu B pemieHuU SKOJIOTHIECKUX MTPOOIIEM.



[TpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB (Yroyb, MPHUPOIHBIA Ta3, He(TH), MPOIYKTHI HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIJICHHOCTH.

XVUMUYECKUH SKCIIEPUMEHT: M3Y4YCHHE O0pas3IOB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIC MaTEPUAIIHI).

MesxknpeaMeTHbIe CBSI3H

Peanu3zanus MeXIIpeIMETHBIX CBsI3€H IIPU U3YUEHUH XUMHUH B 9 KJIacCe OCYLIECTBIISIETCS Yepe3
WCIIOJIb30BaHWE KaK OOIMMX EeCTECTBEHHO-HAYYHBIX TOHITHH, TaK W TOHSATUH, SBIISIOIIMXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTecCTBEeHHO-HAYYHbIC TOHITHS: HAy4HBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHUHTE3, KiacCUpUKAIMUA, TEPUOJUYHOCTh, HAOIIOJEHNUE, OKCIIEPUMEHT, MOCIMPOBAHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJOTHSI, MaTePHAIIBL.

®dusnka: Marepusi, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHH 3apsi/l, IPOBOJIHUKH, TOJTYITPOBOIHUKH, JUJICKTPUKH,
($OTO37IEMEHT, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, pPacTBOP,
paCTBOpI/IMOCTB, KpI/ICTaJIJII/I‘-IeCKaSI peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IGCKI/IG BCJINYHMHBI, CIUHHUIIbI I/I3M€p€HI/I$I,
KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTe3, npixaHue, Owocdepa, IKOCUCTEMa, MHUHEPAILHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIC MTOPOJIBI, TIOJE3HBIC UCKOIIAeMEIE,
TOTLIIMBO, BOJHBIE PECYPCHI.



2. Ilnanmpyemble pe3yJIbTAaThl OCBOCHHS YU4eOHOI0 NMpeaMeTa, y4eOHoro Kypca (B ToM
4yKcJie BHEYPOUHOI AeSITeJIbHOCTH), Y4eOHOT0 MOIYJIsI

M3yueHre XMMHUU B OCHOBHOM IIKOJI€ HAIPABJIEHO HA JIOCTUKEHNE 00Y4atOIUMKCS TUYHOCTHBIX,
METaIpPeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIN4HOCTHBIE pPe3y/IbTAThI

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOT'O O0OIIEro 00pa3oBaHusl TOCTUTAIOTCS
B X0Ji¢ 00y4YeHUs] XMMHUU B €IMHCTBE y4eOHOW M BOCIHUTATENBbHON AestenbHOCTH OpraHusaiuu B
COOTBETCTBUU C TPATUIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSMHU, HPHUHATBHIMH B OOIIECTBE MpaBWIaMM M HOPMAMM TOBEACHHUS M CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLMATM3AIMH 00yJarOIIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
Ilampuomuueckozo éocnumanus

1) LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJICTUIO, TIOHWMAHUSl 3HAYCHUS XMMHUYECKONM HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOUM HHPOpManueil 0 MEepeNoBBIX JOCTUKEHHUSIX M OTKPBITHAX
MHPOBOM M OT€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHHIX 00 YCTPONCTBE MHpa
1 00IIEeCTBa;
I'pasxicoanckozo éocnumanus
2)rpeacTaBiIeHHs O COLMAIbHBIX HOPMaX M MPaBHIIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTUBE,
KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4EOHO-HCCIIEI0BATEIbCKOM,
TBOPUECKON U JApPYyruX BHJAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOl COBMECTHOMN
JIeATETLHOCTH TPU BBIIOJIHEHUH Y4€OHBIX, TMO3HABATEIbHBIX 3a7a4, BBIMOJHEHUM XMMHUYECKHX
SKCIIEPUMEHTOB, CO3/IaHUU YYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aHUMOIOHHMAHHUIO U
B3aMMOTIOMOIIM B TIPOLIECCE 3TOM Y4eOHOM NIeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE TIOBEICHHUE
Y TIOCTYIIKM CBOMX TOBApHILEW C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIE/ICTBHUM MOCTYIIKOB;
Llennocmu nayunozo noznanus
3)MUPOBO33PEHUECKUX TMPEICTABICHUNA O BEIIECTBE U XUMUYECKOW PEaKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM U COCTABIISIIOIIMX OCHOBY JUISl MOHMMAaHHUS CYIIHOCTHU
HAay4YHOW KapTHUHBI MHpPA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TMPUPOJIBI,
B3aUMOCBS35IX UYEJIOBEKA C IPUPOJHOMN CpeIoil, O pPOJIU XMMHUH B TO3HAHUHU ATUX 3aKOHOMEPHOCTEN;
4)no3HaBATEIbHBIX MOTHBOB, HAINpaBIEHHBIX Ha TMOJyYE€HHWE HOBBIX 3HAHUW 1O XHUMHH,
HEOOXOUMBIX JJIs1 OOBSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBICHUI;
5)no3HaBaTeNbHOM, HMH(DOPMALIMOHHOW W YWUTATENbCKOW KYJIbTYpbl, B TOM 4YHUCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM pPa0OThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOW JHUTEPaTypod, IOCTYITHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMAIITMOHHBIX TEXHOJIOTHIA;
6)uHTepeca K OOYYEHHMIO M TO3HAHUIO, JIOOO3HATENHbHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B IajbHEHIIEM;
Dopmuposanusn Kyibmypul 300p06bs
7)0cO3HaHUS IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
37I0POBBIN 00pa3 KU3HU, OCO3HAHUS MTOCJIEICTBUI U HEMPHUSATHUS BPEAHBIX MPUBBIYEK (YIIOTpEeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs), HEOOXOIUMOCTU COONIOACHHS MpaBWJI OE30MacCHOCTH MPHU
oOpaleHuu ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY M peabHOM KU3HU;
Tpyooeozo éocnumanus
8)uHTepeca K MPaKTUUECKOMY U3YUEHUI0 MPodecCruil U Tpyia pa3IundHOro pojia, YBOKEHHE K TPYIY
U pe3ylibTaTaM TPYAOBOU JEATEIbHOCTH, B TOM UKCJIE HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN
M0 XWUMHUHU, OCO3HAHHOTO BHIOOpA WHIWBHUAYATHHOW TPACKTOPUM MPOIOKEHUS 00pa3oBaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEeOHOCTEH; yCTIeIHON MTPOPECCHOHAIBHON JESTETPHOCTH W PAa3BUTHS HEOOXOIUMBIX YMEHUM;
TOTOBHOCTD aJJalITUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;



JKonozuueckozo 6ocnumanus

9)3K0JI0rMUECKH 11€7€CO00Pa3HOro OTHOIIEHHS K IPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMJIe, OCHOBE
e CyIIeCTBOBAaHHWS, IIOHMMaHMA LIEHHOCTH 3J0poBOoro u Oe3omacHoro oOpas3a JKU3HH,
OTBETCTBEHHOI'0 OTHOLIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3J0POBbIO, OCO3HAHUS
IIECHHOCTH COOJIIOZICHUS MpPaBWI OE30IIaCHOTO IMOBEJECHUS NPHU PaboTe C BEIIECTBAMH, a TAKXKE B
CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

10)criocoOHOCTH TIPUMEHSATh 3HAHUS, MOJTy4aeMble MPH M3YyYCHWH XUMHH, Ui pelieHHs 3aaad,
CBSA3aHHBIX C OKPYKAIOIIEH NPUPOJHOU CPENOM, MOBBILICHUS YPOBHS 3KOJOTMYECKON KYJIBTYPBI,
OCO3HaHMsI IN100ATBHOIO XapaKkTepa 3KOJOIMYECKHX MpPoOJeM M MyTel UX pelleHHs MOCPEICTBOM
METO/I0B XUMHUH;

11)3K0IOrMYeCcKOro  MBIIIICHUS, YMEHHUS PpPYKOBOJACTBOBATbCA MM B  I103HABaTEJbHOM,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

MertanpeameTHble pe3yJibTaThl

B cocraBe wMerampeaMETHBIX pE3YNbTATOB BBIICISAIOT 3HAYUMbIe Ui (QOPMHUPOBAHUS
MHUPOBO33pEHUsT OOIIeHAYyYHbIE TOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTe3a, (DaKT, cucrtema,
MPOLECC, JKCHEPUMEHT U [p.), KOTOpBIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJIIIOT HA OCHOBE 3HAHMU W3 THX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LEJIOCTHOW HAay4YHON KapTUHE MHpa, M YHHMBEpCalbHbIC Yy4eOHBbIC AeWCTBUSA (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE 00OecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI J1eATeTbHOCTH.

MeranpenmeTHble pe3yabTaTbl OCBOEHUS 0Opa30BaTEIbHOM IPOrpaMMbl 110 XMMHU OTPaaroT
OBJIaJICHHE YHUBEPCATbHBIMU [103HABATEILHBIMU JICUCTBUAMHU, B TOM YHCIIE:
ba3zoevimu nozuueckumu oeiicmeuamu
l)ymMeHreM HCHOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS [P OCBOCHUU 3HAHHI: PacKpbIBaTh
CMBICII XUMHUYECKUX MOHATUHN (BBIACIATH UX XapaKTepHbIE PU3HAKH, YCTAaHABIUBATh B3aUMOCBS3b C
JOPYTMMH TOHSTHSIMH), UCIOJB30BATh MOHATUSA Ui OOBSICHEHHUS OTIEIbHBIX (PAKTOB W SBIICHUH;
BbIOMpATh OCHOBAaHUS W KpPUTEpUU JUIsl KilaccCU(UKAIMU XMUMHUYECKHUX BEIIECTB U XUMHUYECKHX
peaxiuii; yCTaHaBIMBATh MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU H3y4EHUS; CTPOUTH
JIOTUYECKHE pacCyXACHMsI (MHAYKTUBHbIE, NIEAYKTUBHbIE, [0 AHAJIOIMM); JEJIaTh BBIBOJBI U
3aKIIIOUCHUS;
2)yMeHHEeM MPUMEHSATh B MpOILecCe MO3HAHUS NOHATHUS (IPEIMETHbIE M METalpEeJIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3YeMble B XUMHM, HpeoOpa3oBbIBATH IIHPOKO
IPUMEHSEMbIE B XMMUU MOJENbHbIE MPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (opMylia U ypaBHEHHE XHMMHUYECKOH peakuud -— TpU peleHHH YydeOHo-
MO3HABATEJIbHBIX 33J1a4; C YUETOM ITHX MOJENbHBIX MPEJCTaBICHUN BBISIBIATh U XapaKTepU30BaTh
CYIIECTBEHHBIE PU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMHMUYECKUX BEIIECTB U XMMUUYECKHX PEaKLIU;
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUMS B U3y4aeMBbIX
npoueccax M SBJICHMSX; IpEeAaratb KpPUTEPUM MJI BBIABICHUS OTHX 3aKOHOMEPHOCTEM M
MIPOTUBOPEUUH; CaMOCTOSITEIFHO BBIOMpATh CMOCOO pelieHus y4dyeOHOW 3amayu  (CpaBHUBATH
HECKOJIbKO BapMaHTOB pEIICHUs, BbIOMpaTh Hanbosee MOAXOIAIIMHA C y4ETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHEB);
ba3zosevimu uccnedosamensvckumu oeiicmeuamu
1)  yMEHHEM HUCIOJb30BaTh MOCTABICHHbBIE BOIIPOCHI B KAU€CTBE HMHCTPYMEHTA MTO3HAHUS, a TAKXKe
B KauecTBE OCHOBBI JUIsI ()OPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;
2)  npuoOpeTeHHe OmblTa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEJCHUIO YYEHHYECKHUX
JKCIIEPUMEHTOB: YMEHHME HaOJI0/laTh 3a XOAOM IIpOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (GopMynupoBaTh 000OILIEHHS W BBIBOJBI IO pE3ylbTaTaM MPOBEAEHHOTO OIIBITA,
HCCJIEIOBaHMSI, COCTABIISATh OTUET O MPOENIaHHOM padoTe;
Pabomoii c ungpopmayuen

1) yMeHHueM BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMUHBIX BUJIOB U
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAy4YHO-IIOMYIISpHAs JHUTEparypa
XUMHUYECKOTO COJAEpkKaHUsl, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa); KpUTUYECKH OLIEHUBAThH



MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;
2)  yMEHHEM IMPHUMEHSTh Pa3IMYHbIe METOABI M 3aIPOCHI MPHU TOUCKE M O0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX ISl BHITIOJHEHHS YU4E€OHBIX U MMO3HABATEIHHBIX 3a/1a4
OIPENEIEHHOTO THUIA; MPHOOPETCHUE OIbITa B OOJIACTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJAJICHWE KYJIbTYpOW aKTHBHOTO HCIOJB30BAHUS PA3THMYHBIX
MIOUCKOBBIX ~ CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHMAaJbHYIO (OpMYy IpeIcTaBICHUS
uH(bOpMAllMM W WLIIOCTPUPOBATh pEIIaeMbIe 3aa4d HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
IpyrumMu popmamu rpa@ UKy U UX KOMOMHAITUSMU;
3) YMCHHEM HCIOJb30BaTh M AaHAIM3MPOBATh B Ipolecce YYeOHOW M HCCIEI0BaTEIbCKOM
JESATEIIbHOCTH HH(POPMAIIHIO O BIUSHUY MPOMBIIUICHHOCTH, CEIbCKOTO X035HCTBA M TPAHCTIOPTA Ha
COCTOSIHUE OKPYKAFOIIEH MPUPOIHON CPEIIbL;
Yuueepcanvnvimu kommynukamuenvimu oeiicmeuamu
4)  yMEHHWEM 33aJ1aBaTh BOMIPOCHI (B XO/€ TUAJIOTa /WM JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOM
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI IPETIOKEHHON 3a/1a4;
5)  NpUOOpPETEHHE ONbITA MPE3CHTAI[MH PE3YJIbTATOB BBITOJHEHHUS XUMHUYECKOTO IKCIIEPUMEHTA
(;TabopaTtopHOTrO OmbITa, JTa0OPATOPHON PaOOTHI MO HMCCICIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);
6) 3aMHTEPECOBAHHOCTh B~ COBMECTHOM CO  CBEpCTHUKAMH  IIO3HABATEIBHOW  H
UCCIIEIOBATEIBCKON JICSITEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta 0OIIMX
MHTEPECOB U COIVIACOBaHUs MO3ULUHN (00CYX JE€HUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD»,
KOOPJIMHAIIMSI COBMECTHBIX JCUCTBUI, ONPE/ICIICHUE KPUTEPHUEB 110 OLICHKE Ka4eCTBA BBIMOJIHEHHOMH
paboTsl U ap.);
YHnueepcanvnovimu pecynamugnvimu oeiicmeusmu

1) yMEHHEM CaMOCTOSITEIIBHO OIPEICIATh LETH JISATCILHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIILHOCTh, BHIOMPATh HauboJee
3¢ deKTHBHBIE CTIOCOOBI PEIICHUST YYeOHBIX M TIO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIBHO COCTABIISTh
WIA KOPPEKTHPOBAThH TPEIJIOKCHHBIN alrOpUTM JCHCTBUN NPHU BBHIOJIHCHUHU 3aJIaHUil ¢ y4ETOM
MOJTyYeHUs HOBBIX 3HAHWA 00 W3ydaeMbIX OOBEKTAX — BEMIECTBAX W PEAKIMSX; OICHHUBATH
COOTBETCTBUE MMOJIYYEHHOTO pe3yJibTaTa 3assBICHHOM 1IN,

2) YMEHHUEM HCIOJIh30BaTh M AaHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJaHHM.

IIpeameTHbie pe3yabTaThl

B cocTtaBe npeAMETHBIX pe3ybTaToOB [0 OCBOCHUIO 0053aT€ILHOTO COJIEPIKAHUS, YCTAHOBICHHOTO
JAHHOW TpUMEpHOW pabodeil MporpaMMoi, BBIJCISIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAyYHBIC
3HAHMSI, YMEHHS U CIIOCOOBI NEHCTBUI, crienudpuieckue s TpeaMeTHOW 00nacTu «XUMHUS», BUIBI
JEATeTPHOCTH 1O TIOJYYCHHI0O HOBOTO 3HAHMS, €ro HHTEpPIpeTalii, TpeoOpa3oBaHUI0 H
MPUMEHEHHUIO B Pa3JIMYHbIX YUY€OHBIX U HOBBIX CHUTYaIlHsX.

[IpeameTHBIC pE3yIBTATHI MIPEACTABICHBI MO TOAaM OOYUYCHHS U OTpaxaroT CHOPMUPOBAHHOCTH Y
00y4aromuXxcsl CNEAYIONINX YMEHHIA:

8 KJIACC

1) packpvieams cMbic/l OCHOBHBIX XMMUUYECKUX ITOHITHNA: aTOM, MOJIEKYJIA, XUMUYECKHU I DJIIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOAHOPOAIHAs), BaJECHTHOCTH,
OTHOCHUTEJIbHASI aTOMHAsi M MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XMMHUYECKOTO 3JIEMEHTa B COEIWHEHUHU, MOJSPHBIH OO0BEM, OKCHJ, KHCIOTAa,
OCHOBaHHUE, COJb, DJJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaklus,
KJIacCU(UKaLMs peaKlMid: peaKkUu COEIWHEHUS, PEaKlUu pa3joKEHUs, pPeakluu 3aMelleHus,
peakuuu oOMEeHa, 9K30- U SHIAOTEPMUYECKHUE pPEeaKIMH; TeIIoBOi 3 (eKT peakuuu; siApo aroma,
AIIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOuTallb, paANyC aroma, XUMHYecKas CBs3b, MOJSpHas U
HENoJIsIpHasl KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas A0S
BelecTBa (MMPOIICHTHAS KOHIIEHTPAITUs) B PAaCTBOPE;

2)  unMIOCMpUpoams B3aUMOCBS3b OCHOBHBIX XMMHUECKUX NOHATUHN (CM. M. 1) M IPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;



3)  ucnonvb306amb XUMHUYECKYIO CHMBOJHKY JUIS COCTaBICHHMS (POpMyIN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;
4)  onpedensamsb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSIX; CTEIIEHb OKHCIICHHUS
JJIEMEHTOB B OMHAapHBIX COEIMHEHMSX; MPHHAUICKHOCTh BEIIECTB K OINpPEACIEHHOMY Kiaccy
coeHEeHu# 1o GopMynam; BUA XUMHUECKOW CBS3HM (KOBAJCHTHAs M MOHHAs) B HEOPTaHUYECKUX
COEJIMHEHUSX;
5)  packpvieams cmuicn llepuonnueckoro 3akona JI. . MeHnueneeBa: I€MOHCTPUPOBATh
IOHUMaHHUE MEePUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHMX 3JIEMEHTOB OT UX IOJOXKEHHUS B
[Tepuonuueckoil cucreme; 3aKOHOB COXPaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaIIpO; ONUCLIBAMb U XAPAKMEPU3068ams TaOIUIHYIO HOpMy
[Tepuonuyeckoil cuCTEMbl XUMHUECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJ1aBHas noAarpynna (A-
rpynna)» U «mnobounas noxarpynna (b-rpynma)», Manbsle M OonblliMe MHEPUOIBI; COOMHOCUMD
0003HaueHMsl, KOTopble UMeroTes B Tabnuue «llepruoauueckas cucremMa XUMHUYECKUX 3JIEMEHTOB /[,
W. MenaeneeBa» C UYUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XHMHYECKHX JIEMEHTOB
(coctaB M 3apsj s1pa, 0011ee YUCIIO NEKTPOHOB U PACHIPEEIICHUE UX 10 SJEKTPOHHBIM CIIOSIM);

1) xnaccuguyuposams XUMHUYECKUE OHIIEMEHTHI; HEOPTaHMYECKHWE BEUIECTBA; XUMHUYECKHE
peakuuy (1Mo YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEILIOBOMY 3 deKTy);
2)  xapaxmepu3zoeamys (onucvléamy) oOLIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB,
HOATBEPXK/asi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHMUYECKHX
peaKuuii;
3)  mpoeHno3uposams CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMUHbIX YCIOBHSIX;
4)  ebIYUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 10 (opMyJe COEAMHEHHUS; MAcCOBYIO JIOJNIO BEIIECTBA B PACTBOPE;
IPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;
5) NpUMeHAmMb OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATENbHOCTH — aHajJu3 U CHUHTE3,
cpaBHeHHe, 0000111IeHNe, CUCTEMATH3ALHI0, KJIaCCU(UKALIMIO, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUIsl U3yUYEHUS CBOWCTB BELIECTB M XUMUYECKHUX PEAKIUIl; €CTECTBEHHO-HAYYHbBIE METObI
NO3HAHUS — HAOJI0JICHNE, U3MEPEHHE, MOAETHPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIIEHHBIN);
6) c1e0oeamy TpaBUiIaM MOJIb30BaHUS XUMUUECKOHM TOCYA0N U JIAOOpaTOPHBIM 000PYIOBaHUEM,
a TaKKe MpaBujiaM oOpallleHHsl ¢ BEIeCTBAMU B COOTBETCTBHM C MHCTPYKLUSAMH IO BBIOJIHEHHIO
71a00paTOPHBIX XMMHMUYECKHUX ONBITOB IO MOJIYYEHHI0 M COOMpaHHMIO Tra3000pa3HBbIX BELIECTB
(Bomoposa W KHCIOpOJa), IMPHUTOTOBJIEHUIO PAacCTBOPOB C OINpENeNEHHOM MaccoBOM noneit
pacTBOPEHHOTO BEIECTBA; IUIAHMPOBaTb M  IMPOBOJUTh XUMHUYECKHE OKCHEPUMEHTHI IO
pacio3HaBaHMUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIIbIO HHAUKATOPOB (JIAKMYC, (heHOIPTaTIeHH,
METHUJIOPaHXK U Jp.).

9 KJIACC

1) packpwvieamsb cMbiCl OCHOBHBIX XUMUYECKUX ITOHATUI: XUMHUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTWOH, aHWOH, IIPOCTOE  BEUIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKAs PEaKIIMsl, XUMUYECKasl CBSA3b, TEIJIOBOU
3ppeKT peakuuu, MOJb, MOJSPHBIA 00BEM, PpacTBOP; AJIEKTPOJIUTHL, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIUs, pEeaKkIud HOHHOro oOOMEHa, KaTaliu3aTop, XHUMHUYECKOoe
paBHOBecHe, 0OpaTUMble 1 HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH,
OKHCIIUTEb, BOCCTAHOBHTEJb, OKHCIEHHE U BOCCTAaHOBJICHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUECKas CBSI3b (KOBAJIEHTHAs, NOHHASI, METAJUIMYECKAs), KpUCTAININYECKas PEIIETKA, KOPPO3Hs
METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKON peaKIiy, peeiabHo gonyctumMas koneHtpanus (I11K)
BEIIECTBA,

2)  unmIOCMpuposams B3aUMOCBS3b OCHOBHBIX XMMHUECKHUX MOHIATUH (CM. 1. 1) U IPUMEHATH 3TU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPALCHU;

3)  ucnonvb3oeamv XUMHUUYECKYIO CUMBOJMKY Ul COCTAaBICHHS (POpPMyJ BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKLIUN;

4)  onpedensimb BANEHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKHX DJIEMEHTOB B COEIMHEHUSX



pPa3IMYHOTO COCTaBa; MPUHAIC)KHOCTh BELIECTB K OMNPENCIEHHOMY KJIACCY COEOUHEHUU T
dbopMynaM; BHJI XUMHUYECKON CBS3M (KOBaJICHTHAasl, HOHHAs, METAJUIMYECKasi) B HEOPTaHMYECKUX
COCIMHEHUSX; 3apsij MOHA MO XUMHUYECKOW ¢opMmyle; XapakTep cpeibl B BOJHBIX pPacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5)  packpvieamv cmuica Ilepuonnueckoro 3akona J[. M. MengeneeBa u 1eMOHCTPUPOBATH €T0
MOHUMAaHUE: ONUCLIGAmMs U Xapakmepuzosams Tabmuunyto (opmy Ilepuonnyeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pPa3lMyaTh MOHSATHS «IJaBHas moArpynmna (A-Tpymnma)» u «mo0ovHast
noarpynna (b-rpynmna)», Mmanble U OOJbIIME MEPUOIBL, COOMHOCUMb O0O3HAUEHUS, KOTOpHIE
UMEIOTCS B MEPUOAMYECKON Tabiuie, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00Ilee YUCIIO JIEKTPOHOB U pacIpesieieHHe UX 1o
AIEKTPOHHBIM CJIOSIM); 00bACHAMb 00IE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3JIEMEHTOB M MX
COGI[I/IHCHI/Iﬁ B I[MpeACiIax MaJIbIX IICPUOJO0OB U I'NIABHBIX MOATPYIII C y‘-IéTOM CTPOCHUSA UX aTOMOB;,

1) kraccuguyuposams XUMUYECKUE OJEMEHTHl; HEOPraHWYeCKHe BEIECTBA; XHUMHUYECKUE
peaknuu (M0 YUCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIUIOBOMY 3P QEKTy, 1O
M3MEHEHUIO CTENIEHEeH OKHUCICHHSI XUMUYECKIX JIEMEHTOB);

2)  xapakmepuzoeamu (onucvlieams) oduMe U cnenuGuIeckne XMMUIECKHE CBOMCTBA IPOCTHIX U
CIIOXHBIX BEUIECTB, MOJATBEPKAasi ONMHMCAHHWE MPUMEPAMU MOJEKYJSPHBIX U HOHHBIX ypaBHEHUI
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

3) cocmaenams YpaBHEHUS SJICKTPOIUTUYECKON AMCCOIMAIMM KHUCIOT, IIEJIo4Yell M Ccojeil;
IOJIHBIE U COKpalI€HHbIE YpaBHEHHUS peaklUUid HOHHOrO OOMEHa; YpaBHEHMsI pEeaKlMid,
MOJTBEPKIAIOIINX CYIIECTBOBAaHHE FT€HETHUECKOM CBSI3U MEXK/1y BEIIECTBAMHU PA3IMYHBIX KIACCOB;
4)  packpvléamb  CYHIHOCTb  OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN  I[OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

5) NPOCHO3UpPO6aMb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHMS; BO3MOXKHOCTU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;
6) 8bIYUCAAMb OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChI BEIIECTB; MACCOBYIO JI0JII0

XMMHYECKOTO JJIEMEHTa IO (QOpMyJe COCTUHEHUS; MAacCOBYIO JOJIO BELIECTBA B PACTBOPE;
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

7) ciedoeams TIpaBUIIaM MOJIb30BAHMSI XUMUYECKOW MTOCY 10 U JIaOOpaTOPHBIM 000PYAOBaHUEM,
a TaKk)Ke MpaBUJIaM OOpalleHus ¢ BEIIECTBAMUA B COOTBETCTBHH C MHCTPYKIIUSMH IO BBITIOJHEHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB MO TIOJYYCHUIO W COOMPAHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuCiIoro rasa);

8) npo6oOums PEaKIMM, MOJTBEPHKAAIOLINEe KAueCTBEHHBIM COCTaB pa3iIMYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM ITYTEM XJIOpUI- OpOMU-, HOAU-, KapOoHaT-, pocdat-, cunukar-, cyabdar-
, THAPOKCUI-MOHBI, KATUOHBI aMMOHUS 1 HOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOILINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

9)npumensims OCHOBHBIE OIIEpAIlM MBICIUTENILHON JAEITEeIbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, CHCTEeMAaTU3aINI0, BBISBICHUE MPUYAHHO-CIECICTBEHHBIX CBSI3€H — ISl M3YYEHUS
CBOWMCTB BEIIECTB M XUMHMYECKMX pPEaKIMH; €CTeCTBEHHO-HAy4YHbIE METO/Abl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJISTTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH ).



3. Ta0aua TeMaTHYeCKOro IVIAHUPOBAHNS C VKa3aHHEM KOJIHYECTBA aKaJTeMHYECKHX

YacoB, 0TBOJMMBIX HA 0CBOEHHE KAXKI0H TeMbl, BO3MOKHOCTH HMCII0J1b30BAHMS 110 ITOM

Teme JOP u IIOP
8 kiacc

Ne Tema/pa3znen KoanuectBo JJIeKTpPOHHBbIe (HM(POBLIE) ®opma

n/ aKkajieMU4yecKd | y4yeOHO-MeToaHYecKHe MaTepuaJia peanuzanuu

n X 4acoB, BOCIUTATEJHLHOIO

OTBOTUMBbIX Ha NMOTEHIHAJIA
OCBOEHHUE TEMbI TEeMbI

1. XUMUS _ 5 yacoB https://resh.edu.ru/ Hcrons30BaHue
Ba)KHas http:/alhimik.ru BOCIIUTATEIBHBIX
obnactb https://hij.ru/ BO3MOKHOCTEH
€CTECTBO3HAHU http://cbooks.narod.ru/ https://1sept.r | comepaHus TEMBI
1 u u/ yepes moabop
TpaKTIHICCKON https://iu.ru/video-lesson COOTBETCTBYIOIIUX
JeSITETIbHOCTH sanad st
YeoBeKa

peleHus

2. | Bemecrsa 15 gacoB https://resh.edu.ru/ IpUMEHCHHUE  Ha
HeaK XUMHICCKHC http:/alhimik.ru ypoKe
peaKiiy https://hij.ru/ HWHTEPAKTHBHBIX

http://cbooks.narod.ru/ https://1sept.r | dopm paboThI

u/ yUaIIHXCs:

https://iu.ru/video-lessons HHTEIUIEKTYab-
HBIX urp,
CTUMYJIUPYIOLIUX
MO3HABATEILHYIO
MOTHBAIHIO
[IKOJIbHUKOB;
JIUCKYCCHUH,
KOTOpBIC JIAr0T
ydaiumces
BO3MOYKHOCTh
MPHOOPECTH  OTBIT
BEJICHUS
KOHCTPYKTHUBHOI'O
JIasora;

3. Bo3zayx. 5 4acoB https://resh.edu.ru/ HCIIOBE30BaHKE
Kucnopos. http:/alhimik.ru BOCIIMTATEIBHBIX
HonsTue 00 https://hij.ru/ BO3MOYKHOCTEH
OKcHAax http://c-books.narod.ru/ cozlepIKaHus

https://1sept.ru/ y4eOHOTO

https://iu.ru/videolessons npeaMera  4epes

http://www.periodictable.ru/ JIEMOHCTPAIIHIO
JeTsIM  [PUMEPOB
OTBC€TCTBCHHOTIO,
IPaXKIaHCKOTO
MIOBE/ICHHS,
MIPOABJICHUSA
YeJIOBEKOIO0UsT U
nobpocepaeuHoc-
TH, Yepe3 IMoadop
COOTBECTCTBYIOIIINX
TEKCTOB VTS

YTCHMA, 3a4a4 I




penieHus,
POOJIEMHBIX
CUTyalun st
00Cy)IeHUS B
KIlacce

Bonopon. Ilonsarue
0 KHCJIOTaX | COJISIX

5 gacoB

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/videolessons
http://www.periodictable.ru

IIpumenenue
TPYIIIOBOM
paboThI WK
paboTHI B

rapax, KOTOpbIe
y4dar
o0yJaromnxcs
KOMaHIHOH paboTe
u
B3aUMO/JIEVICTBUIO C
IPYTHUMUA
00yYaOIITUMUCS

KonnuecrBennrle
OTHOILIEHUS B
XUMHUHN

4 gaca

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/

https://1sept.ru/
https://iu.ru/video-lessons

BKJIFOUEHHUE B YPOK
HATPOBBIX
npouenyp,
KOTOpBIE
IIOMOTalOT
MOAJIePKATh
MOTHUBALIMIO JETEH
K MTOJTyYEHUTO
3HAHWMH,
HaJIa)KUBAHUIO
MO3UTUBHBIX
MEKINYHOCTHBIX
OTHOIIICHUM B
Kjacce, IOMOTarT
YCTaHOBIICHUIO
JIOOPOXKENATENEHO
i arMmocdepsl BO
BpeMs YpoKa;
VHUIMHPOBAHUE W
MOIISPIKKA
HCCIIEA0BATENhC-
KOH JeAITEIbHOCTH
IIKOJIbHUKOB B
paMkax
peanmzanud  UMH
WHIWBHUTYaITbHBIX
u TPYIIOBBIX
HCCIEI0BATENLC
KHX TIPOEKTOB.

Bona. PacrtBOpbl.
TTousitue 00
OCHOBAaHHUAX

5 yacoB

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

MIpUBJIEYCHHE
BHHUMAaHUS
LIKOJIBHUKOB K
LIEHHOCTHOMY
ACTeKTy
H3y4aeMbIX Ha
ypoKax  SIBICHMH,
OpraHM3anus WX
paboTsl c
[oJIyyaeMol  Ha
YpOKe COIHMAaIHHO
3HAYUMOM



http://c-books.narod.ru/

nHpopMaLmen - —
HWHULIMUPOBAHUE €€
00CyXICHMSI,
BBICKa3bIBAHUS
y4aIuMHUCS CBOETO
MHEHHS TI0 €€
MOBOAY,
BBIPAOOTKH CBOETO
K HEH OTHOIIICHHS,

OCHOBHBIE KITACCHI 11 gacoB https://resh.edu.ru/ Bxitouenue B
HEOPTaHUYECKUX http:/alhimik.ru YpOK
COeTMHEHMI https://hij.ru/ HUTPOBHIX
http://cbooks.narod.ru/ poLeayp st
https://1sept.ru/ MO ACPIKAHUS
https://iu.ru/video-lessons MOTHBAIIH
oOyJaronmxcs K
MOy YCHHIO
3HaHUU
[Mepuoanueckuii 7 gacoB https://resh.edu.ru/ NpUMEHEHHE  Ha
3aKOH " http:/alhimik.ru ypoKe
[Mepuonnueckas https://hij.ru/ MHTEPAKTUBHBIX
cucTeMa http://c-books.narod.ru/ bopm paboThI
XUMHYECKUX https://1sept.ru/ yUaIIHXCA:
anementoB J. U. https://iu.ru/videolessons WHTEIUICKTYalTb-
Memnnere eBa. http://mwww.periodictable.ru/ HBIX urp,
Crpoenue aToma CTUMYJIHPYIOIINX
TI03HABATEIIBHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JUCKYCCHUH,
KOTOpBIC JIal0T
yJaIumest
BO3MOXXHOCTh
PUOOPECTH  OTIBIT
BEJICHUSI
KOHCTPYKTUBHOT'O
JIMAJIOTa,;
XuMmudeckas 8 yacoB https://resh.edu.ru/ BKJIFOYCHHUE B YPOK
CBSI3b. http:/alhimik.ru HUTPOBBIX
OKHCIUTENBHO- https://hij.ru/ npoueayp,
BOCCTaHOBUTEIIbHBI http://cbooks.narod.ru/ KOTOpbIC
€ peakuuu https://1sept.ru/ ITOMOTAIOT
https://iu.ru/video-lessons MOJIJIEPIKATh
MOTHUBAIIMIO JETEH
K MOJTyYEHHIO

3HAHUU




