[Tpunoxenue Nel

K OcHoBHOM o61ieobpa3oBaTe/TbHOM
TporpaMMe cpejHero o01ero oopa3oBaHus
MKOY AI'O «3apunckas COIL»

PABOYAS ITPOT'PAMMA
10 YYEBHOMY ITPEJMETY «XUMMUSI»
8 — 9 KJ/IACC
BA30BEI1 YPOBEHB
(c ucmosTb30BaHUEM CPeACTB 00yUeHHUsI U BOCIIUTaHUSA
[leHTpa 00pa30BaHUsl eCTeCTBeHHO — HAYYHO!M Y TeXHO/IOTMYeCKOH HanpaB/IeHHOCTe!

«Touka pocra»)

PaccMoTpeHo Ha neflaroruyeckoM CcoBeTe
MKOY AI'O «3apuHckas COII»
ripotokos Ne9 ot 30.08.2023 roza



INOACHUTEJIbHASA 3AIIMCKA

[Tporpamma 1o X¥MMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHuUs COCTaB/IeHa Ha OCHOBE
TpeboBaHWI K pe3y/bTaTaM OCBOEHHs OCHOBHOM 006pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOT'O
obiiero obpaszoBanus, mpexactaBieHHBIXx B @T'OC OOO, a Takke Ha OCHOBe (ezepanbHOM
paboueii porpaMMbl BOCTIUTaHUS U C YUETOM KOHLIETILIUM TIperiofiaBaHusi yueOHOTro TipeAMeTa
«Xumusi» B obpa3oBaTebHBIX opraHu3anusax Poccuiickoit ®epeparyu.

[lporpaMMa 1O XWMHUHM [JaéT TIpeAcTaBleHHe O Le/sX, oOLell cTpaTeruu o0yueHwus,
BOCITUTaHUS. M Pa3BUTUs OOYYalOL[UXCs CpeACTBaMU yueOHOTO TipeJMeTa, YCTaHaBIMBaeT
o0s13aTeslbHOE TIpeIMEeTHOE COJiep)KaHue, MpeAyCcMaTpyBaeT paciipefie/ieHre ero 1o Kjaaccam |
CTPYKTYPHpPOBaHue 10 pa3fiesaM U TeMaM NporpaMMbl M0 XUMUH, OTipejiesisieT KOIUYeCTBeHHbIe
M KaueCTBEeHHble XapaKTePUCTUKHU COJiepP)KaHHUsl, PpEKOMeH/AyeMyl [10C/e[0BaTeIbHOCTh
M3yueHUs] XUMHUU C YUETOM MEXIIPeJMEeTHbIX U BHYTPUIIPEIMETHBIX CBsi3eid, JTOTUKU yueOHOTo
Tporiecca, BO3paCTHBIX 0COOEHHOCTeH 00yJaroIuXxcsl, orpe/iesisieT BO3MOKHOCTU TpeMeTa JJist
peanu3aluy TpebOBaHUI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTe/bHOM MPOrpaMMbl Ha
YPOBHe OCHOBHOT0 00111ero o6pa3oBaHusi, a Takke TpeOOBaHMI K pe3y/ibTaTaM 00yueHUss XUMUU
Ha YypOBHe Ijefieli W3ydeHUs] TIpeaMeTa W OCHOBHBIX BHZIOB yueOHO-TIO3HaBaTeJbHOU
JeATeIbHOCTA 00YJaroIerocs Mo 0CBOeHUI0 YUeOHOT0 COZiepyKaHMUsl.

3HaHMe XUMHU CJTY)KUT OCHOBOH /17151 YOPMHPOBaHMSI MUPOBO33peHHsT 00yJaroIIerocs, ero
Tipe/iCTaB/eHU O MaTepuaJbHOM eIMHCTBE MUPA, B&XKHYIO POJIb UTPatoT opMHpyeMble XUMUel
TIpe/ICTaB/IeHHsI O B3aUMOTIPEBPAILleHUSIX YHEPTUH U 00 BOJIIOL[UM BeIeCTB B MPUPO/IE, O MYTAX
peileHus1 T00anbHBIX TPOOJEM yCTOWYMBOTO pa3BUTHSI UYelOBeUeCTBA — ChIPbEBOW,
JHEPreTUYeCcKOM, MUIIEeBON W FKOJIOTUYeCKOU 0e30T1acHOCTH, MPo0h/IeM 3jpaBOOXpaHeHusl.

N3yueHue xumuu:

CrIoCcOOCTBYeT peanu3allii BO3MOXKHOCTEM /il  camMopa3BUTHS U (hopMHpOBaHUS
KYJIbTYPbI JIMYHOCTH, €€ 00111eli 1 (GyHKI[MOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJ/IaZ, B (hOpMHUPOBaHKEe MBILUIEHHUS ¥ TBOPYECKHUX CIIOCOOHOCTeH 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJIbHOW  yueOHOW  [esiTe/IbHOCTH,  YKCTIePUMEHTa/llbHBIX U
WCC/IeIoBaTe/IbCKUX  YMEHHWM, HeoOXOAMMBbIX KaK B TIOBCEJHEBHOW JKM3HH, TaK W B
npogeCcCUOHa/ILHOM J1esiTeIbHOCTH;

3HAaKOMHUT CO CIeLjU(UKONM HAyYHOTO MBbIILJIEHUs], 3aK/IaibiIBaeT OCHOBBI LIeJIOCTHOTO
B3IJIsi[la HA eJUHCTBO MPUPO/bI U UesioBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM 3TaroM B GOpMHPOBaHUH
eCcTeCTBeHHO-HayuHOW TPAMOTHOCTH 00yuaroImmxcs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHWs K eCTeCTBEeHHO-Hay4HbIM
3HaHUsM, K TIpUpoJie, K 4Ye/OoBeKYy, BHOCUT CBOM BK/IaZ, B 3KoJioruueckoe oOpa3oBaHue
00yyJaroImxcs.

IaHHble HarpaBjieHWss B 00yueHWHM XUMHWU 00eCrieurBaroTCs Creli(UKON Cozep KaHus
yueOHOTO TIpeZiMeTa, KOTOPBIM SIB/ISIeTCS TlearoriyecKd aJanTHPOBaHHBIM OTpa’KeHHeM
6a30Boii HAYKX XUMHUM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 0O0Ijero oOpa3oBaHMsI OPHEHTUPOBAH HAa OCBOEHHE
00yUaroIMMHUCS CUCTEMBI TTIePBOHAYAbHBIX TIOHATUA XUMHH, OCHOB HEOPTaHUYeCKOH XUMHUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMBIX TIOHATHH OPraHWYecKoW XUMUH.

CTpyKTypa cojiep)KaHusi TIPOrpaMMbl 10 XMMUK COPMHUPOBaHAa Ha OCHOBE CHUCTEMHOIO
nozaxoza K eé usyueHuro. CojepkaHue CK/IaZbIBae€TCSl U3 CHUCTEMbl MOHSATHUN O XUMHYECKOM
JjIeMeHTe W BeIeCTBe U CUCTEMbI TOHATHH O XWMWYecKoW peakiuu. OOe 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl [0 TNPUHLMITY [0C/Ie[0BaTe/IbHOTO Pa3sBUTHSI 3HAHWKW Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHU Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/ISIDHOTO yUeHUs1 KaK OCHOBBI BCETO eCTeCTBO3HAaHUS;

— Ilepuoguueckoro 3akona [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHAa XUMUU;

— YUYeHMsI O CTPOEHUM aTOMa U XMMUUeCKOU CBSI3U;

— MpeJCTaB/IeHU 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMN BeIlleCTB B paCTBOpax.

TeopeTnueckre 3HaHUSI pacCMaTpUBAalOTCS Ha OCHOBE SMITMPUYECKU TOIyYeHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS T[10C/Ie[OBATebHO OT OJHOTO YPOBHS K JIPYyrOMY,
BBITOJIHSAS (DYHKLUMK OObSCHEHWS] W TIPOTHO3WPOBAHUSI CBOWCTB, CTPOEHUsI M BO3MOXKHOCTeH
MPaKTUUeCKOr0 MPYMeHeHUsI U T0/TyueHHs U3yuaeMbIX BeIleCTB.

OcBoeHre TIpOrpaMMbl TI0 XHUMUH CHOCOOCTBYeT (DOPMHPOBAaHHIO TIpe/CTaBIeHUSI O
XMMHUYEeCKOW COCTaB/sitollleldd HayyHOM KapTHMHBI MHpa B JIOTHKe e& CHCTeMHON IpUPO/IbI,
L|EHHOCTHOT'O OTHOILIeHHKSI K HAYYHOMY 3HaHUIO U MeTo/laM T103HaHus B HaykKe. M3yueHre XUMUMU
MPOUCXOJUT C TIPUBJIEUYEHWEM 3HAHWUK W3 paHee U3yUeHHbIX YueOHbIX IPeJMETOB:
«Okpyxarowmui Mup», «bronorus. 5-7 knacce» u «®dur3uka. 7 Kaace».

[Tpu “3yueHUH XUMUM NPOMCXOAUT (HOPMUPOBaHKe 3HAHWM OCHOB XMMUUECKOM HayKU Kak
00/1acTH COBPEMEHHOTO eCTeCTBO3HAHUsI, TIPAKTUUYECKOH [IesiTeJTbHOCTH UesioBeKa M Kak OJJHOTO
13 KOMIIOHEHTOB MUPOBOW KY/IBTYpHI. 3a/lada y4eOHOro mpegMeTra COCTOWUT B (JOPMHUPOBAHUM
CHUCTeMbl XUMHYECKUX 3HAaHUM — Ba)KHEWIIUX (DAKTOB, MOHSTHM, 3aKOHOB M TEOpPETHUeCKUX
TI0JIOYKeHUHM, [IOCTYIHBIX 0000IeHHiI MHUPOBO33pEHUECKOr0 XapakTepa, s3blKa HayKd, B
NpUOOIIIeHNH K HayYHBIM METOZaM TTO03HaHUS TIPY M3YUeHUU BelleCTB U XUMHUECKUX peaklvi, B
(hOpMHUpPOBAaHMM W Ppa3BUTHM TI03HABaTe/NbHBIX YMEHMM M WX TPUMEHEHHMM B yueOHO-
T03HaBaTe/IbHOU U y4eOHO-UCCIIe/I0BaTeIbCKON AeATe/TbHOCTH, OCBOGHUH TIpaBU/ 6e301macHOro
oOpalIieHusI C BelljeCTBaMH B TIOBCEIHEBHOW >KU3HU.

[Mpy M3ydyeHWU XMMHK Ha ypOBHE OCHOBHOrO 00I1jero oOpa3oBaHUs BaXKHOe 3HaueHHe
NprUoOpesy Takue e/, Kak:

— (opMupoOBaHMe WHTE/IEKTYaJlbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITeIbHOMY TIPDHUHSTHIO PpeIleHrH, CrocOOHOM aflanTHPOBAThCA K
ObICTPO MEHSIFOIUMCS YCJIOBUSIM JKU3HH;

— HarpaB/eHHOCTh OOyYeHWs Ha CUCTeMaTH4ecKoe TMpUOOIIeHre O00yJaromuxcs K
CaMOCTOSITE/IbHOM ~ [103HaBaTe/lbHOM  [1eATe/IbHOCTH, HayuyHbIM  MeTOJaM  I[103HaHuf,
(hopMUPYOIUM MOTHBALIAIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

— obecrieueHue yCJIOBUM, CITIOCOOCTBYHOIIUX TPUOOPETeHHI0 OOYYarOL[UMUCS OIIbITa
pa3HOO0Opa3HOU ZeATeNbHOCTH, TIO3HAHUS U CaMOIIO3HAHMS, K/TFOUEBBIX HABBIKOB (K/IFOUEBBIX
KOMITeTeHLIUN ), UMEeIOIINX YHUBePCa/lbHOe 3HaueHue [i/isl pa3/IMUHbIX BUIOB [1eATe/TbHOCTH;

— (hopmupoBanue o61Ielt HYHKIMOHATBHOW W eCTeCTBeHHO-HayUHOW TPAMOTHOCTH, B TOM
yKcjie YMeHWM OOBSICHSTh W OLIeHWBATh SIBJIEHWS OKPY’KaloIlero MUpa, WCIOJb3ys 3HAHUS U
OTIBIT, TIOMyYeHHblEe TIPH W3yUeHWH XUMHH, TPUMEHSTh WX TIpU pellleHuH MpobsemM B
TIOBCeJHeBHOM XKU3HU U TPY/JOBOU /lesITe/IbHOCTH;

— (hopMupoBaHue y 00yUarOIUXCS TYMaHUCTUUECKUX OTHOIIIEHWH, TTOHUMaHUs 1[eHHOCTU
XUMUYECKUX 3HAHUU [ji1 BBIPAaOOTKM SKOJIOTUYECKU 1ie/1eco00pa3HOro ToBe/leHUs] B ObITYy |
TPYZOBOM [JesiTe/IbHOCTU B L|eSIX COXPaHEHWs] CBOEro 370pOBbsl U OKpY)Karollel MpHUpOJHOU
cpefibl;

— pa3BUTHe MOTHBALIUK K 00yUYeHHI0, CTIOCOOHOCTeM K CAaMOKOHTPOJII0 ¥ CAMOBOCITUTAHHUIO
Ha OCHOBe YyCBOeHMs O00IIleue/loBeYeCcKMX I[€HHOCTed, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
nipodusisi U HarlpaB/IeHHOCTH AajbHelero o0yueHus.



OO011jee YKMC/I0 YACOB, OTBEAEHHLIX /I U3yUeHUs XMMUU Ha YPOBHE OCHOBHOTO 0OIIero
obpa3oBanus, cocraBseT 136 yacoB: B 8 kyacce — 68 yacoB (2 uaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HejleJlio).



COJEPXAHME OBYUYEHUSA

8 KJIACC

IlepBoHauya/ibHbIe XMMHUYeCKHe MOHATHSA

IIpegmer xumuu. Posib XMMUM B >KU3HU UesioBeKa. XWMHUS B CUCTeMe HayK. Tema u
BemjectBa. du3nueckue CBOMCTBA BelecTB. ArperatHoe cOCTOosiHWe BelecTB. [loHsiTue o
MeTo/|aX TI03HaHUs B XMMUH. YuCThIe BeljecTBa U cMecH. CriocoObl pasziesieHus: cCMecei.

ATomMBbl W MoOneKy/bl. XUMUYeCKHe 371eMeHTbl. CHUMBOJIbI XWUMUUECKHUX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckass ¢opmyna. BajneHTHOCTb aTOMOB XMMHUYECKMX 3/1eMEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BelljecTB. OTHOCHTe/IbHAs aTOMHast Macca. OTHOCUTe/TbHasi MOJIeKYy/IsipHast
Macca. MaccoBasi 1011 XMMUUeCKOI0 3jIeMeHTa B COeZJUHEHUH.

KonuuectBo BemjectBa. Mosib. MosisspHass macca. B3aMMOCBSI3b KO/IMUeCTBa, MacChl U
yKC/ia CTPYKTYPHBIX eIUHUL] BelljecTBa. Pacuéthl o hopMyiaM XMMUUeCKUX COeUHeHUM.

dusnyecke U XUMUUECKHe SIBJIeHUs. XUMHUecKas peakius U eé TIpU3HaKu. 3aKoH
COXpaHeHUsI MacChl BelllecTB. XuMHUeckue ypaBHeHUs. Knaccudukaiys XMMUYecKuX peakLuil
(coemuHeHusl, pa3I0XKeHUs], 3aMell[eHus, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HAKOMCTBO C XMMHYeCKOW TIOCYZIOH, MpaBWIaMy paboThl B jabopaTopud W MpUéMaMu
obpatrienus ¢ abopaTopHbIM 000pyJOBaHMEM, H3yueHHe U OIucaHue (GU3NuecKuX CBOWCTB
00pa31oB HeopraHMUeCKUX BellecTB, Hab/oeHre hu3ndecKux (T1aB/ieHre BOCKa, TasiHUe JIb/a,
pacThpaHue caxapa B CTYyIKe, KATIeHHWe U KOH/IeHCAlUsl BOJbl) U XUMUUeCKUX (rOpeHue CBeuw,
TpPOKa/IMBaHWe MeJHOM MPOBOJIOKH, B3aMMO/IEHCTBHE MeJla C KUC/IOTOMN) sSIBJIeHUH, Hab/IojeHre
YW OMNMCaHWe TIPU3HAKOB TIPOTEeKAaHWsS XHMMUUEeCKMX peakuuid (pas3/iokeHuWe —caxapa,
B3aMIMO/IEMICTBHE CEPHOM KHMCJIOTHI C XJIOPHIOM bGapwsi, pasioykeHue Tuapokcuga meau (II) mpu
HarpeBaHWH, B3aMMO/IEMCTBHe »keje3a C pactBopoMm comu meau (II), m3yueHue criocoboB
pa3fiesieHHsi CMeceli: C TIOMOILbIO MarHuTa, (WIbTPOBaHWe, BbillapMBaHUe, AUCTHILISLINS,
xpomarorpadusi, TIpOBe/leHHe OUWUCTKH TIOBapeHHOW Coiu, HaOMogeHrne U OrMcaHue
pe3y/bTaTOB TIPOBEJEHUsT OIbITa, WUIHOCTPUPYIOLLET0 3aKOH COXpaHeHWs] MacChl, CO3/aHue
Mozesield MosieKy (11apOCTepP>KHEBBIX).

BakHeiiue npejCTaBUTe/ T HEOPraHUYECKUX BelecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kucinopog — 371eMeHT M IIPOCTOe BellleCTBO.
HaxoxxzaeHue Krciopojia B ipupoje, pusnueckre U XUMUUeCKre CBOWMCTBA (peakLyy TOpeHus).
Okcugpl. TlpumeHenue kuciopoga. CriocoObl ToydeHHs] KUCIOpoJa B jabopatopuu u
npombiiieHHOCTU. KpyroBopot kuciopoja B mpupoze. O30H — a/ioTporiHasi MoAUQUKaLys
KHUC/IOpOAaA.

TennoBoii 3PQeKT XUMHUUYeCKOW peaklud, TepMOXMMHYeCKHe ypaBHeHHUs, 93K30- U
3H/I0TepMUUEeCKHe peaklyd. TOMIMBO: Yroib W MeTaH. 3arps3HeHde BO3/lyXa, yCHJIeHHe
TapHUKOBOT0 3¢ deKTa, pa3pyilieHre 030HOBOT'O CJIOSI.

Bopoposg — »snemeHT U TmipocToe BeljecTBO. HaxoskaeHue BoJopoja B TIpUpoje,
(bu3nyeckre U XUMHUECKHe CBOMCTBA, MPUMeHeHHe, CrIoCo0bI TIoTydeHust. KUC/IoThI U COMH.

MovisipHbIii 00BEM ra30B. PacuéThl 110 XUMUUECKHUM YPaBHEHUSIM.

dusnueckue CBOMCTBa BOJbl. Bozma kKak pactBopuTenb. PactBopbl. HackiiljeHHble U
HeHachlll|eHHbIe pacTBOpbLI. PacTBOpMMOCTHL BellleCTB B BoJe. MaccoBasi [0/ BelllecTBa B
pacTtBope. XuMU4eCcKue CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpPOB B NPUPOJE U B KU3HU



yesioBeka. KpyroBopoT Bobl B IpUpoZe. 3arpsi3HeHue MpUPOAHBIX BoJ. OxpaHa Y OUYMCTKa
MPUPOJIHBIX BO[.

Knaccudukanus Heopranvueckux coefuHeHud. Oxcugpl. Knaccudukaiys OKCHAOB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
OoKcuz0B. PU3nyeckre U XMMUUeCKre CBOMCTBA OKCH/OB. [loyueHre OKCUIOB.

OcHoBanus. Kiaccudukaliiss OCHOBaHMWi: IE€710YM U HepacTBOPHUMbIe OCHOBaHWUS.
Homenknarypa ocHoBaHui. ®Pu3nueckre M XUMHUYeCKHe CBOMCTBa OCHOBaHWU. Ilosyuenue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucinor. HomeHknatypa KUcIoT. @u3nueckue U XUMUUECKUe
cBoricTBa KMCIOT. Psig aktuBHOCTU MeTasiioB H. H. BekeroBa. [TonyueHue KUc/orT.

Comu. HomeHknarypa coned. @usnueckye U XUMHYeCKHe CBOMCTBa coseld. [TonyueHue
coJiei.

['eHeTHyecKasi CBSI3b MeXAY K/aCcCaMU HeOPraHUUeCKUX COeJMHEHUM.

Xumuueckuii 3kcnepumeHm:

KaueCTBEHHOe OTpeZie/ieHre COJiep>KaHusi KUCIopo/ja B BO3/yxe, TIOyueHre, cobupaHue,
pacrio3HaBaHWe U W3yueHHWe CBOMCTB KHCJIOpOJia, HaOJo/ieHre B3avMOJENCTBUS BEILeCTB C
KHUC/IOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusl ropeHusi (ro)kapa), 03HaKOMJIEHUe C
oOpasljaMM OKCHZOB M ONWCaHWe WX CBOMCTB, IOJydyeHHe, COOMpaHWe, pacro3HaBaHWe |
H3yueHHe CBOMCTB BOZoOpoAa (ropeHue), B3auMojeicTBHe Bogopoda c okcugom meau (II)
(BO3MO>KHO MCITI0/Tb30BaHUEe BHZieOMaTepUasioB), HabmogeHrne 00pa3i[oB BelleCTB KOJTUYeCTBOM
1 monb, uccienoBaHre 0COOEHHOCTEH pacTBOPEHHsI BeIeCTB C pa3/IMUHON PaCTBOPUMOCTHIO,
[IPUTOTOBJ/IEHWE DACTBOPOB C ONpeJeIéHHOM MacCOBOM [i0/lell PacTBOPEHHOIO BeleCTBa,
B3aMMOJIEMCTBHE BOZAbl C MeTa//laMd (HaTpueM W KajblyeM) (BO3MOXXHO HCIIO/b30BaHUE
BH/IeOMaTepUasoB), MCC/efoBaHUe 00pa3lioB HEeOPraHWUeCKHWX BeIeCTB Pa3/IMYHbIX KJ/IAacCoB,
Hab/rofleHre M3MeHeHUsI OKpacKu WHAWKATOPOB B PacTBOpax KUC/IOT W IIlesioueld, u3ydeHue
B3auMogelcTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KMCIOT C MeTajl/laMu,
peakiLui HeWTpa/iv3alyy, I[I0JyYeHHe HepacTBOPUMBIX OCHOBAHWM, BBbITECHEHHE OJIHOTO
MeTasula JpyruM M3 pacTBOpa COJIM, pellieHre SKCIepUMeHTa/IbHbBIX 3a/ay 10 TeMe «BakHeliime
KJIaCChbl HEOPraHUYEeCKHUX COeJMHEHUN».

Ilepuopnueckuii 3akoH M Ilepnosuyeckas cucreMa XuMuuyeckux sjiementos [I. U.
MenpeneeBa. CTpoeHye aToMOB. XuMHueckKasi CBsi3b. OKHC/IMTE/TIbHO-BOCCTaHOBUTE/IbHbIE
peakiuu

[TepBble TOMBITKA KAacCUPUKALMKA XUMUUECKUX 37ieMeHTOB. [loHsiTue o rpynmnax
CXOZHBIX 3/1IEMEHTOB (11leJIOUHbIE U 11jeJIoUHO3eMe/bHble MEeTasl/bl, rajJoreHbl, MHEPTHBIE rasbl).
OneMeHTbI, KOTOpbIe 00pa3ytoT aMoTepHbIe OKCUBI U THIPOKCU/bI.

[Tepuoanueckuit 3akoH. [lepuosnueckasi cucTemMa XUMUYeCKUX >jemeHToB [, U.
MenpeneeBa. KopoTkonepuogHasi U [JAuHHONepuoAHasi ¢opmbl [leproguueckoil CUCTeMbl
xumMuueckux 3nemeHToB [I. W. MengeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC/
MOPsIJKOBOT0 HOMepa, HOMEPOB epro/ia U TPYIIIbI 37IEMeHTa.

Crpoenne aroMmoB. CocraB aroMHbIX sfep. HM3otonbl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB MepBbIX 20 XUMUYECKUX 71€eMEHTOB [lepruouecKoil CUCTeMbI
O. WN. MenpeneeBa. XapakTepuCTUKa XUMHUUECKOTO 3JIeMEHTa [0 €ro T0JIOKEHHWIO B
[Tepuoauueckoii cucteme [I. V1. MeHieneeBa.

3aKOHOMEpPHOCTH M3MeHEeHUs paZinyca aTOMOB XUMHUUYECKUX 3/IEMEHTOB, MeTa/UIMUeCKUX U
HeMeTa/l/TMYeCKUX CBOMCTB M0 TPYIIaM U Mepruoam.



3unauenue [leproguyeckoro 3akoHa U Ileproanueckoil CCTeMbl XUMUYECKUX 3JIEMEHTOB
[J1s1 pa3BUTHS HayKU U NpakTuKU. [1. V. MeHgeneeB — yuéHbli U rpaKjaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonsipHast 51 HeroJIsipHast) CBSI3b.
OJIeKTPOOTPULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBfi3b.

Crenenb  okuOieHHs.  OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE — peakiuu. IIpowecchl
OKUCJIEHHS] ¥ BOCCTaHOB/IeHHs. OKUC/IUTeNN U BOCCTAHOBUTEIN.

Xumuueckuti 3kcnepumeHm:

u3yueHre 00pasL[OB BeILeCTB MeTa/VIOB M HeMeTa/JioB, B3aUMOZEWCTBHE THUAPOKCHA
L[MHKa C pacTBOpaMHU KHWC/OT W 1le/l0uel, NpoBeJjeHue OMbITOB, WIIHCTPUPYIOLUMX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peaklyui (fOpeHue, peakliuy pas3/ioKeH s, COeJUHEHUS]).

MescnpedmemHble cessu

Peanu3anusi MeXXrpeIMeTHbIX CBsi3el MPU U3yueHUM XMMHU B 8 Kjlacce OCYIeCTB/ISIeTCS
yepe3 HCIOAb30BaHWe KaK OOMIMX ecTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U TIOHSATHMH,
SIBJISIFOLLMXCS] CACTEMHBIMU /11 OTZle/IbHBIX PeZIMEeTOB eCTeCTBeHHO-HAYYHOI0 LIUKJ/Ia.

OOmye ecTeCTBEeHHO-HayuHble TIOHATHS: HAy4HBIA (aKT, TUIOTe3a, Teopusi, 3aKOH,
aHa/mM3, CHUHTe3,  Kjlaccu(UKalusi,  TepUOAWYHOCTh,  HaOMo[eHWe,  SKCIePUMEHT,
MO/Ie/IMpOBaHue, U3MepeHre, MOJiellb, SIBJIeHUe.

@dusuka: MaTepus, aTOM, »5JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IW[, W30TOMbI,
PaJM0aKTUBHOCTb, MOJIEKY/a, 3JIeKTPUUECKHWd 3apsifi, BelLecTBO, Teno, 00bEM, arperatHoe
COCTOSIHME BeLleCTBa, ras, (U3nuyeckue BeJWUYMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€31b1, ComHIIe.

Buonorusi: poTocunTes, apixaHue, buocdepa.

leorpadusi: artmocdepa, rugpocdhepa, MUHepaabl, TOpPHbIe TOPOJbI, IOJEe3HbIE
VICKOIlaeMble, TOIJIMBO, BOJHbIE PeCypChI.

9 KJ/IACC

BemjecTBo 1 XuMHUecKas peakijus

[Teprognueckuii 3akoH. Ilepuopnueckass cucreMa XuUMUYecKuX »sjemeHToB [ U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTM B HW3MEHEHWM CBOWCTB XUMHUYECKUX
37IeMEHTOB TIepPBBbIX TPEX IEepPUOJOB, Kalus, KajJbLUs U WX COeJVUHEHUWM B COOTBETCTBUM C
T10JI0’KeHreM 371eMeHTOB B [leprojueckoli cucteme U CTpPOEHMEM UX aTOMOB.

CrpoeHuve BellecTBa: BH/Jbl XUMHUECKOM CBSI3U. TUIbI KPUCTa/UIMYECKUX PELIETOK,
3aBUCMMOCTb CBOWCTB Bell[eCTBA OT THUMA KPUCTA//IMYECKOU DElIETKM U BUJA XUMHUUYECKOU
CBSI3U.

Knaccugukanyss ¥ HOMeHK/IaTypa HeOpraHWyecKHxX BelllecTB. XMMHYeCKHe CBOMCTBa
Bel|eCTB, OTHOCSIIMXCS K pas/MuUHbIM K/jJaccaM HEeOpraHhyecKux COeJVHEHWM, reHeThyecKas
CBSI3b HEOPraHWYeCKHUX BeLeCTB.

Knaccudukanyss XuMUUeCKUX peakijyil 10 pa3/MuHbIM Mpu3HakKaM (10 YMC/Iy M COCTaBy
yUaCTBYIOLMX B peakLUu BellecTB, IO TeljaoBOMYy 3(@eKkTy, M0 H3MEHEeHUIO CTeleHen
OKHCJIEHUS] XUMHUeCKUX 3/IeMEeHTOB, 10 00paTUMOCTH, MO yuaCTUIO KaTa/iu3aTopa). JK30- U
SHJ0TEPMUYECKUE PeaKLui, TePMOXUMHUYECKHe YPaBHEHUSI.

[ToHsiTHEe O CKOPOCTH XUMHUecKoi peakuuu. [ToHsiThe 006 oOpaTUMbIX M HeOOpaTHMMbIX
XUMUUECKUX peakiusix. [loHsiTue O rOMOreHHbIX M TeTeporeHHbIx peakuusx. [loHstue o
katanu3e. IloHATHe 0 XUMHUUECKOM paBHOBecHMH. @akTOpbl, BHWSIOLME Ha CKOPOCTh
XMMHYECKOM pPeakldy Y MOJI0KeHe XUMUYeCKOTr0 paBHOBECHS.



OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE  PeAKIMM, 3JeKTPOHHBIA 0anaHC OKUC/IUTeNTbHO-
BOCCTAHOBUTE/NBbHOM peakiuu. CocTaB/eHWe YpaBHEHUM OKHUCIUTeTbHO-BOCCTAHOBUTEIbHBIX
peakiii C MCTOIb30BaHMeM MeTo/la 37IeKTPOHHOTO OastaHca.

Teopusi 5/1€KTPOIUTUUECKON AWCCOLMALIMUA. JJIEKTPOIUTBI U HE3/IeKTPOJIUThL. KaTHOHBI,
aHUOHBI. MexaHW3M [WCCOLMALMM BeLeCTB C pa3lMYHbIMM BHJaMHA XUMUUECKOUN CBSI3U.
Crenenb auccotyaryiv. CUbHbIE U C/1a0ble 3/1I€KTPOUTHI.

Peakui MOHHOTO OOMeHa. Y C/IOBHSI TIPOTeKaHWsI peakl[Mii HOHHOTO O0OMeHa, TOJTHbIe U
COKpallléHHble MOHHble ypaBHeHUsi peakuui. CBONCTBa KHC/IOT, OCHOBaHWW U COJell B CBeTe
nipe/icTaB/ieHuid 00 37eKTPOMTUUECKOW [Juccoruauyu. KadecTBeHHble peakl[UM Ha HOHBL
[TonsiTe o rUAposM3e COoMen.

Xumuueckuti 3kcnepumeHm:

03HaKOMJIEHHE C MOZEe/SIMA KPUCTA//IMUeCKUX PeIIETOK HEeOpPraHWYecKHWX BeleCTB —
MeTa/UIOB U HeMeTa/yioB (rpagura M anmasa), CAO0XKHBIX Bell[eCTB (XJ0puJa HaTpus),
HcceJoBaHUe 3aBUCUMOCTH CKODOCTHM XUMHWUECKOW peakiid OT BO3JeHCTBUSI pa3/MUHbIX
(akTOpOB, HCC/IefOBaHUE 371eKTPOIPOBOAHOCTHA PACTBOPOB BELLECTB, TpoLjecca AUCCOLMALUN
KUCJIOT, liesioueld W cojieli (BO3MOXXHO HCIIO/Ib30BaHWE BH/Ie0 MaTepuasioB), MpPOBejleHHe
OTbITOB, WITFOCTPUPYIOIIUX TPU3HAKU TIPOTeKaHUs peakyii MOHHOTo obMmeHa (oOpa3oBaHue
0CaZika, Bble/leHHMe Tra3a, oOpa3oBaHHe BOAbI), ONBITOB, WUIIOCTPUPYIOIIUX TPUMEPEI
OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIX peakluid (ropeHue, peaki[iu pa3/ioXKeHUs, COeJUHeHUs),
pacrio3HaBaHWe HeOpraHWYeCKUX BeIeCTB C IOMOILbI0 KaueCTBEHHBIX peakluil Ha MOHBI,
pellieHre SKCrepuMeHTabHbIX 3a/au.

HemeTtanibl 1 MX COeJUHEHHUSA

OOmiasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTM CTPOEHHsI aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe U (pu3MuUecKWe CBOMCTBA MPOCTHIX BEIECTB — TajOreHoB.
XyUMUUeCcKre CBOWCTBa Ha TpuMepe XJiopa (B3auMMojleliCTBUe C MeTajjlaMM, HeMeTa/l/laMH,
mesioyamu).  XsiopoBogiopoZ. ConsiHasg — KMC/IOTa, XWMHUUeCKHWe CBOWCTBa, TIOJyuyeHHe,
npuMeHeHue. [leficTBUe xjiopa U XJIOPOBO/IOPO/la Ha OPraHM3M uesioBeka. BaykHell1e X10pU/ibI
Y X Haxo)KJeHue B TIpUpo/ie.

OO6miass xapaktepucThka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapakTepHble CTerleHW OKHcieHUs. CTpoeHue W (U3HUecKue CBONCTBA MPOCTHIX BeIECTB —
KUCJIOpOJla U Cepbl. AJIZIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa M Cepbl. XUMHUUeCKHe CBOMCTBA
cepbl. CepoB0/i0pO/l, CTpoeHUe, GuU3UuUecKWe U XUMHUUecKue cBoucTBa. OKCHIbI Cepbl Kak
Tpe/iCTaBUTeIM KUCJIOTHBIX OKCHJO0B. CepHasi KUCI0Ta, ¢pU3NUecKre U XMMUYecKue CBOMCTBa
(oOmme kak TIpeACTaBUTeNs Kjaacca KHUCAOT W crierududeckue). XUMHUUECKHe peakLUH,
Jie)kalllie B OCHOBe TIPOMBIIJIEHHOTO criocoba rMosiyueHusi CepHOM KWCIOThl. [IpuMeHeHue
cepHO K1cnoThl. Conmu CepHOM KUCIO0ThI, KaueCTBeHHasi peakliys Ha CyabdaT-uoH. HaxoxaeHue
cepbl U €€ coelWHeHUN B Tpupofe. XUMHUUeCKOe 3arpsi3HeHHe OKpY’Karolleil cpejibl
COeZIMHEeHUSIMU Cepbl (KUCJIOTHBIe [OXKAW, 3arps3HeHre BO3[yxa W BOJOEMOB), CIIOCOObI ero
TIpe/IoTBPALLeHHsl.

OOmiasi xapakTepucTvka 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHs aTOMOB,
XapakTepHble CTelleHW OKHUC/IeHus. A30T, paclpocTpaHeHWe B TIpuUpojie, (usnuyeckue u
XUMHUUecKHe cBoiictBa. KpyroBopot a3orta B mipupojie. AMMUAK, ero ¢pu3ndeckrie U XuMUUecKue
CBOMCTBa, MomydeHue u npuMeHeHre. Co/ii aMMOHUS, UX (H3UUeCKre U XUMUUeCKUe CBOMCTBA,
rnpuMeHeHue. KauecTBeHHasi peakliUsi Ha WOHbl aMMOHUSI. A30THasi KUC/IOTa, €€ ToJiyueHue,
¢usnyeckre W XUMHUYeCKWe CBOHCTBa (0Ol[Me Kak TIpeACTaBUTEeNs Kjaacca KHCJIOT W
crieruduryeckue). Vicrmosmb30BaHWe HUTPATOB U COJield aMMOHUSI B KaueCTBe MHHEpPaTbHBIX



ynobpenuii. XvMyuyeckoe 3arpsisHeHWe OKpyyKarollled cpefibl CoeIMHEeHUsIMUA a30Ta (KHUC/IOTHbIe
JOXK/IM, 3arpsi3HeHHe BO3[yxa, MOuUBbl U BOAOEMOB). Pocdop, anaoTporHble MOAUPUKALUU
tdocdopa, dbusznueckue u xuMmuueckre cBoiictBa. Okcug ocdopa (V) u dbocdopHas Kuciora,
(dbusnueckie W XUMUUYeCKWe CBOWMCTBa, mosiyueHue. Mcrnosb3oBaHue ¢ochaToB B KauecTBe
MHUHepaJIbHbIX y100peHuH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHble CTeNeHU OKUC/IeHUs. YT/epo/, all0TpornHble MouHKalu1, paclipocTpaHeH!e B
npupoze, pusnueckue U XUMUUecKre cBoucTBa. Azcopbuus. KpyroBopoT yriieposia B pupoge.
Okcuapl yriepoja, ux Gusnueckue U XUMHUYeCKUe CBOWCTBA, [eMCTBHE Ha )KUBbIe OPraHU3MBI,
ToJIy4eHre W TIpUMeHeHre. DKOoJIoruyecKre Tpo0sieMbl, CBsi3aHHbIe C okcugoM yriepoga (IV),
TUroTe3a ra00aMbHOTO TIOTeIVIeHUs] K/IMMaTa, TTApHUKOBBIN 3¢ (deKT. YTo/mbHas KUAC/IOTa U eé
conmy, WX (u3MUecKue W XUMHUUYeCKHe CBOMCTBA, TOydeHHe W TipuMeHeHue. KauecTBeHHas
peakiusi Ha KapbOoHaT-MoHBL  Mcmonb3oBaHue KapOOHaToB B OBITY, MeAMIMHE,
TIPOMBIIILJIEHHOCTH U CeJTbCKOM X035 CTBe.

[TepBOHaua/sbHBIE TIOHATHS 00 OPraHWUYECKHMX BeIIeCTBaX KaK O COeAWHEHHUsX yrjepoja
(MeTaH, 3TaH, 3TW/IeH, aleTW/eH, 3TaHOJ, TJIMLEPUH, YKCYCHas KuCIoTa). IIpupojHbie
WCTOYHUKU YTJIeBOAOPOZAOB (yrojb, MPUPOJAHBIA ra3, He(Tb), MPOAYKTHl WX TepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [TOHSITHE O OMO/IOTHUYECKH Ba)KHBIX BEI[ECTBAX:
Kupax, Oefkax, yrjieBojlax — W WX POMM B JXM3HU 4YejioBeKa. MaTepwajbHOe eIUHCTBO
OpraHWYeCcKUX Y HeOpPraHMUeCKuX COeMHEeHHM.

Kpemnuii, ero ¢@usmyeckue M XUMHUUECKUe CBOWCTBA, MOJy4YeHWe U TPUMEHeHHe.
CoenuHeHusi KpeMHHsi B mipupoje. OOume mpenctaBieHuss o6 okcuzge kpemuusi (IV) u
KpeMHHeBO# kuciote. CUTUKAThl, UX MCII0/Ib30BaHKUE B OBbITY, B IPOMBIIIIEHHOCTH. BakHeHiIHe
CTPOUTE/IbHbIE MaTepHasibl: KepaMHKa, CTeK/IOo, IieMeHT, OeToH, >keyme300eToH. I[Ipobiembl
6e30MacHOTO UCIOJTb30BAHMS CTPOUTETbHBIX MaTePUasiOB B TIOBCEIHEBHOM YKU3HM.

Xumuueckuti 3kcnepumeHm:

u3yueHHe 00pasL[0B HEOpPraHWUYeCKUX BelleCTB, CBOWCTB COJITHOM KHUC/IOThI, TIPOBe/leHre
KaueCTBEHHBIX PeaklUii Ha XJIOPWZ-UOHBI U HaOJII0JieHre MPU3HAKOB WX MPOTEKaHUs, OIIbITHI,
oTpakaroiue (Gpu3NUecKre U XUMHUYeCKHe CBONCTBA TajlOTeHOB U WX COeAWHEHWH (BO3MOXXHO
WCTIO/b30BaHUe BUJleOMaTepHaioB), O3HaKOMJieHHWe € obpasiamMu XJIOpUAOB (ra/JioreHHU/oB),
O3HaKOM/IeHHe C obpasyamMu ceppl M €€ coeJUHeHUsIMU (BO3MOXXHO HCIIO/Ib30BaHKe
BUJeOMaTepuaioB), HabirozeHue Tiporjecca OOyrivMBaHUSI —caxapa TOf  JIeHCTBUEM
KOHI[eHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3yUeHHe XUMHUUeCKHUX CBONCTB pa30aB/ieHHOW CepHOU
KWC/IOThI, TIPOBe/leHNe KaueCTBeHHOW peaklMU Ha Cy/jbhaT-WOH U Hab/toJieHre TIpU3HaKa eé
MpOTeKaHusl, 03HAaKOMJ/IeHHe C (U3MUeCKMMH CBONCTBaMH a30Ta, ¢ocdopa U uX coeJuHeHUN
(BO3MO>KHO MCIT0/Tb30BaHKEe BHZIeOMAaTepHUasioB), oOpasiiaMu a30THBIX U pochopHBIX yaoOpeHuH,
rnosiyueHre, cobupaHue, paclio3HaBaHWe W UW3yueHWe CBOWCTB aMMMaKa, TIPOBe/ieHHe
KaueCTBeHHBIX peakluid Ha WOH aMMOHHsA U ¢ocdar-uOH U U3ydyeHHe TIPU3HAKOB UX
TIPOTEKaHHs, B3aMMOJENCTBUEe KOHLIEHTPUPOBAHHOW Aa30THOM KHC/IOThI C MeJbi0 (BO3MOXKHO
WCTO/Ib30BaHME BUZEOMATePUAsIoB), U3ydeHHe Mo/iesiell KPUCTa/UTHUeCKUX PeIéToK aamasa,
rpaduTa, Gys/ulepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aZicOpPOIMM PacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM IPOTHBOrasa, rojiyyeHue, cobrupaHre, pacrio3HaBaHue
Y U3yuyeHHe CBOMWCTB YTJIEKHMCJIOTO ra3a, NpoBefieHHe KaueCTBEHHbIX peakldii Ha KapboHaT u
CWIMKaT-WOHbl W W3y4yeHWe TIPU3HAKOB WX TIPOTeKaHWs, O3HAKOMJIEHHWE C TMPOJYKLMekH
CWIMKATHOW TIPOMBIIIJIEHHOCTH, PellleHHe 3KCIIePUMEHTa/bHBIX 3a7lau 1o TeMe «BakHewime
HeMeTaJlsTbl U UX COeIUHEeHUsI».



Mertanibl 1 MX COeAMHEHHS

OOmiasi XapakTepuCTHKa XHUMHAYEeCKHUX 3/IeMEHTOB — MeTa//IoB Ha OCHOBAaHUM WX
rosiokeHus B [Teproanueckon cucteme XUMAYeCKux 371eMeHTOB []. V. MeHzenieeBa v CTpoeHuUs
atoMoB. CTpoeHue MeTa/uIOB. MeTaniiMueckass CBs3b U MeTa//IMyecKas KpUCTaIdyecKast
peliéTka. J/IeKTPOXMMMUUECKUM psifi HanpsbkeHWM MeTa/uioB. Pusnueckue U XUMHUYeCKHe
cBolicTBa MeTasioB. OO1Me criocoObl ToMyueHUss MeTa/uioB. [IoHATHEe O KOPPO3WM METaslIOB,
OCHOBHBIE CITI0COOBI 3aIUTHI UX OT KOppo3un. CriiaBbl (CTajlb, UyTyH, JOPaTIOMUHIN, OpOH3a) 1
UX TIpUMeHeHre B ObITY U TIPOMBILIIEHHOCTH.

[IenouHble MeTan/bl: M0JI0KeHUe B Ilepruoguueckoil cucTeMe XMUMUUECKUX 3/1eMeHTOB /1.
U. MeHneneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHHe B Npupofe. Pusnuyeckue U XUMUYECKHe
CBOMCTBA (Ha npuMepe HaTpus U Kanus). OKCUbl U TUAPOKCUABI HaTpUs U Kanus. IIprmeHenue
11leJI0YHBIX METa/UIOB U UX COeJUHEHUM.

[[leiouHO3eMe/bHbIe MeTa/l/Ibl MarHUW W Kanblui: mosiokeHWe B [lepuoguueckoit
cucrteMe XuMuyeckux syeMeHTOB [I. V1. MeHgeneeBa, CTpoeHHWe UX aTOMOB, HaxOK[eHUe B
npupogie. dusnueckre U XMMHUUECKHe CBOMCTBA MarHus M Kaiblivsd. BakHelillve coefvHeHUs
KanbLusi (OKCUJI, TUAPOKCH, CoH). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHeHUs.

AmomuHuii: TonoxkeHue B [lepuoauueckol cucTeMe XUMUUeCKUX 3nemeHToB [I. U.
MeHnzieneeBa, CTpoeHHe aToMa, HaxoKJeHue B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA
anoMuHusi. AMOoTepHbIe CBOMCTBA OKCH/A U TUJIPOKCHA aTFOMUHUSI.

JKene3o: mnonoxenve B Ilepuoanueckoi cuUcTeMe XWUMHUeCKHUX 3jieMeHToB [. U.
MeH[ienieeBa, CTpOeHHe aTOMa, HaxoXKJeHue B npupofie. Pusnueckue U XMMHUYeCKHe CBOMCTBA
kese3a. Okcuppbl, ruapokcugsl U comu xenesa (II) u xenesa (III), ux cocraB, CBOWCTBa U
TIo/IyueHue.

XumuuecKuti 3Kkcnepumenm:

O3HaKOMJIeHHe C oOpas3liaMd MeTa/yioB M CIUVIaBOB, WX (DU3MUECKMMH CBOMCTBaMH,
V3yuyeHre pe3y/bTaTOB KOPPO3WM MeTa/lJIoB (BO3MO)KHO MCIIO/b30BaHUE BH/leOMaTepHasoB),
0Cco0eHHOCTeH B3aMMO/IEMCTBUSI OKCHZA KasTbLsl M HATPUsI C BOJOM (BO3MOXKHO HCIIO/Tb30BaHUE
BHJleOMaTepuasloB), HCC/Ie[loBaHUe CBOWMCTB >KECTKOM BO/bl, Ipoliecca TOpeHus jkeje3a B
KMC/IOpOZie  (BO3MOXKHO — MCIIO/b30BaHWE  BUJEOMarepuasoB), IPU3HAKOB  IIPOTEKaHUs
KaueCTBEHHbIX peakLUii Ha WOHBbI: MarHus, KajbLiUs, aJltOMUAHUS, LIMHKa, kene3a (II) u xenesa
(III), memu (II), HabrOI€HWE W OTTMCAHHWe TPOLIeCCOB OKPALMBAHUS TJIAMEHU MOHAaMH HaTpHS,
Ka/Msl M Kanbliysl (BO3MOXKHO MCIO/Ib30BaHME BHeOMaTepuasioB), UCC/aeloBaHhe aM(pOTepHbIX
CBOMCTB I'MJIPOKCH/Ia a/IFOMUHUS U THUAPOKCH/IA LIMHKA, pellleHre SKCIIepUMEeHTA/IbHBIX 3a/ay 1o
TeMe «BakHelil1e MeTasibl U UX COeIMHEHUSI».

XuMHA U OKpyKawluas cpeja

BemectBa 1 MaTepuansl B [I0BCeJHEBHOW >XW3HU UesiOBeKa. be3omacHoe MCIo/nb30BaHKe
BeIleCTB M XUMWYeCKHWX peakiuid B ObiTy. [lepBasi momoljp NMpU XWMHUECKUX OXKOTaxX U
OTpaB/IeHUSIX.

XuMuryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TpefiesibHasi JOMyCTUMas KOHLeHTpaLys
BeIecTs, Aanee — [1/1K). Poib X¥uMuM B pemieHnH K0JIOTHUeCKUX MPo0sieM.

Xumuueckuti 3kcnepumeHm:

n3yueHre 00pa3lj0B MaTepUasoB (CTEKJIO, CTlyIaBbl METAJIIOB, MOJIMMEepPHbIe MaTepUaJbl).

Mescnpedmemuble ces3u

Peanusanusi MeXXIripeIMeTHBIX CBsI3eM IPU U3yYeHUM XMMHUM B 9 Kjacce OCYILeCTBJISIeTCS
yepe3 WCIO/b30BaHMe KakK OOIMX ecTeCTBeHHO-HAayYHbIX TIOHSATHH, TaK W  TIOHSTHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU /11 OT/le/IbHBIX PeJIMEeTOB eCTeCTBEHHO-HAYYHOI0 LIUKJ/Ia.



OO1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIA (akT, THUMOTe3a, 3aKOH, Teopus,
aHanu3,  CHMHTe3,  KjlaccuuKauys,  TepuoJU4YHOCTb,  Hab/ofieHHe,  JKCIEePHUMEHT,
MOZieTMpOBaHKe, U3MepeHue, MO/ielb, siB/leHNe, TapHUKOBLINA 3P deKT, TeXHOIO0THsI, MaTepHUaslbl.

duspka: MaTepusi, aroM, O3/eKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/WZ, HW30TOIIb,
DaZM0aKTHBHOCTb, MOJIEKY/a, 9JIeKTPUUeCKUi  3apsif, TPOBOJHWKH, TIIOJYIPOBOJHUKH,
JW37IeKTPUKY, (OTO3/7IeMeHT, BelljecTBO, Telo, 00bEM, arperaTHoe COCTOSIHHE BeIlleCTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KpPUCTa/UIMUecKasl peméTKa, CIUIaBbl, (U3UYecKue BeTUUMHBI,
e JHULIbI U3MepeHHsl, KOCMHUUeCKOe TIPOCTPAHCTBO, I/IaHeThl, 3Bé3/b1, COJHLIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, 3KOCHCTeMa, MUHepasbHbIe yHIoOpeHws,
MHKPO3/IeMeHTbI, MAaKPO3JIeMeHTbI, TUTaTe/IbHbIe BeIeCTBa.

leorpadus: armocdepa, ruzapocdepa, MuHepasibl, TOpPHble TIOPOJbI, TIOJ€3HbIE
WICKOTIaeMble, TOTUIUBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMUWUNU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
OcBoeHre yueOHOro mpeaMera «XHWMHSI» Ha ypOBHE OCHOBHOTrO 00Iero o6pa3oBaHUs
JOJDKHO 00eCrieunTh JOCTIKEHHE CIeAYIOMINX 00yUYaroIUMHUCs THUHOCTHBIX, MeTarpeJMEeTHBIX
Y TIPeIMETHbBIX Pe3y/IbTaTOB.
[1naHupyeMble pe3y/bTaThl OMUPAIOTCS HA BeAyIHe Ie/ieBble YCTAaHOBKH, OTPaXarolijue
OCHOBHOM CYIIIeCTBEHHBIM BK/IJ, W3y4yaeMOW IpOrpaMMbl B pa3BUTHE OOYUaOIIUXCS, HX
Cr1oco6HOCTel € UCTOIb30BaHKUEM 000pyI0BaHuUs LieHTpa «Touka pocTanr.

JIMYHOCTHALIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHsI TIPOTPAaMMbl OCHOBHOTO 00Iiero obGpa3oBaHus
JIOCTUTAIOTCS B X0Zle 00y4yeHUs] XMWY B eJUHCTBe yueOHOUM U BOCITUTATeTbHOM /IeATeIbHOCTH B
COOTBETCTBMM C  TPAJULMOHHBIMH  POCCUMCKUMH  COLMOKYJIbTYPHBIMA U  JYXOBHO-
HPABCTBEHHBIMH 1I€HHOCTSIMH, TIPUHSATBIMU B OOIIIeCTBe TMpaBWIaMM M HOPMaMH TOBeeHUs U
CTOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHMs, CAMOPA3BUTHS M COLIMAM3AL[A 00YJarOIIUXCSI.

JINUHOCTHBIE Ppe3y/bTaThl OTPaXKAIOT TOTOBHOCTb O0OYyUarOIIUXCS PYKOBOCTBOBAThCS
CUCTeMOW TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMi U PaCIIMpeHHe OMbITa AesTe/TlbHOCTU Ha eé
OCHOBe, B TOM UHCJIe B UaCTH:

1) naTpUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OTeUeCTBeHHOMY KY/IbTYPHOMY, UICTOPUYECKOMY U HayUHOMY
Hac/ie/Iio, TIOHUMaHUs 3HauyeHWsT XUMHUYeCKOM HayKu B JKW3HM COBpPEMEHHOro OOIIecTBa,
CroCcoOHOCTH BJIa/IeTh [OCTOBEPHON WH(OPMAI[Hel O TMepefioBbIX JOCTHMKEHUSX U OTKPBITHSIX
MHUPOBOW M OTE€UEeCTBEHHON XMMMWH, 3aMHTEPEeCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBe
Mupa 1 obIrecTBa;

2) rpa)KJaHCKOr0 BOCTIMTAHHUA:

TIpe/ICTaB/IeHUsT O COI[Ma/IbHBIX HOpMax M TIpaBWIaX MEX/IMUHOCTHBIX OTHOIIIEHUNA B
KOJ/IEKTUBe, KOMMYHUKaTUBHOH  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIe3HOM,
yueOHOUMCC/Ie[OBaTeIbCKOM, TBOPUECKOW U JIDYTUX BHJAX [JesSTeTlbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM [1esiTe/TbHOCTH TTPH BBITIOJTHEHWH yueOHbBIX, TO3HaBaTeTbHbBIX 33/[ad,
BBITIOJTHEHUM XUMHWUYECKUX JKCTIePUMEHTOB, CO3[laHMM YueOHBIX TPOEKTOB, CTPeMJIeHUs K
B3aMMOITIOHMMAHWIO ¥ B3aMMOIIOMOILI[M B TpOLiecce 3TOH yueOHOMW JesTebHOCTH, TOTOBHOCTH
OLIeHWBaTh CBOE TIOBe/leHHWe W TIOCTYIKA CBOWUX TOBApHINed C TIO3WIMA HPAaBCTBEHHBIX U
TPABOBBIX HOPM C YYE6TOM OCO3HAHMSI MTOC/Ie/ICTBUI ITOCTYIIKOB;

3) HeHHOCTH HayYHOT0 MO3HAHMA:

MHUDOBO33peHUeCKHe  TIPeJCTaBleHHWs O BeleCTBé UM  XUMUUECKOW  peakIuH,
COOTBETCTBYIOII[iE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKU U COCTABJISIFOIIME OCHOBY [I/Ist
MOHUMaHWs  CYIIHOCTA HAyuyHOW KapTHUHBI MHpa, TIpeAcTaBieHWss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aMMOCBS3SIX UesioBeKa C MPUPOAHON Cpefioi, O poJr
XUMUH B MIO3HAHUUY ITUX 3aKOHOMEPHOCTel;

To3HaBaTe/IbHbIe MOTUBBI, HarpaB/ieHHble Ha IIOJIyueHWe HOBBIX 3HAaHUN 110 XUMHH,
HeoOXofMMble /i OOBSICHEHWsI HaOJII0/laeMbIX TIPOLIECCOB U sIBJIEHWM, T103HABATEebHOM,
WHGMOPMALMOHHON 1 UYMTATeTbCKOM KY/IbTYPhI, B TOM UKC/Ie HaBBLIKOB CaMOCTOSITe/IbHOM PabOThI
C yueOHBIMU TEKCTaMM, CIIPAaBOYHOM JMTepaTypoM, JOCTYMHBIMHA TeXHUUYECKUMU CpeJCTBaMH
MH(MOPMAIMOHHBIX TEXHOJIOTHIA;



WHTepeCc K 00yueHMIO W TIO3HaHUIO, JIF0003HATENHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, TTPOEKTHOW M MCC/Ie[0BaTebCKOM JesaTelbHOCTA, K 0OCO3HAHHOMY BHIOODY
HampaB/IeHHOCTH U YPOBHS 00y4eHUs B Ja/ibHeHIIIeM,;

4) hhopMuUpOBaHUA KYJIbTYPbI 3/[0POBbSI:

OCO3HaHWe IIeHHOCTHM JKW3HH, OTBETCTBEHHOTO OTHOIIEeHHsS K CBOEMY 3[J0POBBIO,
YCTAHOBKM Ha 3/]0POBbIM 00pa3 >KW3HU, OCO3HAHWE TIOC/IeICTBUN W HETPUSITHEe BPeIHbIX
NpuBbIYeK (yroTpeO/ieHUs] ajKOroJisi, HapKOTHKOB, KypeHHs), HeoOXOAMMOCTU COOJIIOJeHUs
npaBun Ge3omacHOCTH TIpU oOpalljeHMd C XUMWYeCKMMU BellleCTBaMU B OBITY U peabHOMN
YKU3HU;

5) TPy/A0BOr0 BOCIIUTAHUA:

HHTepecC K MpakTUYeCKOMY U3yueHHI0 podeccuii U TpyZAa pa3/inyHoro poja, yBakeHue K
TPyAy W pe3y/ibTaTaM TPYZOBOM [esiTeIbHOCTH, B TOM UKC/Ie Ha OCHOBe TIpUMeHeHHs
NpeJJMeTHbIX 3HAaHWM 110 XWMHM, OCO3HaHHBI BBHIOOD WHAWBUAYAJLHOW TPAeKTOPUU
TIPOZIO/DKEHUST 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX MHTEPECOB W CHOCOOHOCTH K XUMUH,
00IIIeCTBEHHBIX MHTEPECOB U MOTpebHOCTeH, ycrnenrHod MmpodecCHOHaIbHON /eATeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMeHUM, TOTOBHOCTh aJJalITUPOBAThCs B MPO(deCcCOHaILHON Cpefie;

6) 3K0/I0rHUeCcKOro BOCIIUTAHUS:

9KOJIOTUYECKH LiesiecooOpa3Hoe OTHOILEHHWe K MPUPO/ie KaK MCTOUHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyIIleCTBOBaHMs, TIOHMMaHHe L[eHHOCTH 3[0pOBOro u Oe3oracHoro obpasa >KW3HH,
OTBETCTBEHHOe OTHOIleHHe K COOCTBeHHOMY (U3MUeckoMy U TICUXWUECKOMY 370DOBbIO,
0CO3HaHHe LIeHHOCTH COOMI0IeHHsI TIpaBU/ 0€301acHOTo MTOBeZIeH s TIpU paboTe C BelljecTBaMH,
a TaK>Ke B CUTYaLUsX, YTPOXKAIOIIMX 3ZI0POBbIO U JKU3HU JTIO/Iel;

CNOCOOHOCTH TIPUMEHSITb 3HAHWSA, T0JydaeMble TPU H3YyUEHWW XUMHH, JJI pelleHus
3a/ja4, CBSA3aHHbBIX C OKPY’Karolllel IPUPOJIHOM Cpefjoi, AJis MOBbIIIeHNs] YPOBHS 3KOJI0TMUYeCKOH
Ky/IbTYPbl, 0CO3HaHUs I7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX mpobsieM U TyTel UX pelleHust
TOCPeICTBOM METO/[OB XUMUU, IKOJOTMUECKOTO MBIIIIEHUs], YMeHUs] PYKOBO/ICTBOBAaTHCS UM B
T03HaBaTe/IbHOM, KOMMYHUKATUBHOM U COLIMATLHOM TIPaKTHKe.

METANIPEAIMETHBIE PE3YJ/IbTATHI

B cocraBe MeTarpefMeTHBIX DPe3y/bTaTOB BBIJE/AIOT 3HAUMMble /i1 (POPMUPOBAHUS
MHPOBO33peHHs1 O0IleHayuHble MOHSATHS (3aKOH, TeOpHsi, MPUHIUI, TuroTre3a, ¢akT, CUCTeMa,
TIPOL[eCC, IKCTIePUMEHT U JIPyTroe.), KOTOPble MCTIOJIb3YIOTCS B eCTeCTBeHHO-HAayUHbIX y4eOHBIX
TpeiMeTax | MO3BOJISIOT Ha OCHOBEe 3HAHWW M3 3TUX TPeAMeTOB (JOPMUPOBATh NPeICTaBIeHHE O
L[e/IOCTHOM Hay4yHOW KapTHHe MHUpa, U yHUBepcajbHble yueOHble AelCTBUS (TTO3HABaTesbHbIE,
KOMMYHUKaTUBHbBIE, PEry/ATHBHbIE), KOTOpble oOecreurBalOT (OpMUPOBaHHE TOTOBHOCTU K
CaMOCTOSITe/ILHOMY TJIAHUPOBAHUIO M OCYIL[ECTBJIEHUIO YUeOHOM /e TeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBepPCAa/IbHbIEe yueOHbIe AeiiCTBUS

Ba3oBble 1oruyecKue JefiCTBUA:

YMeHUsI UCTIO0/b30BaTh TIPUEMBI JIOTUYECKOTO MBIIIEHUSI TIPU OCBOEHWHM 3HAHUM:
pacKpbiBaTb CMBICT XUMWUECKUX TIOHATHM (BBIJENATb WX XapaKTepHble TPH3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMH TOHSTUSMH), UCTIONb30BaTh TIOHATHS [7isi OOBSICHEHUS
OTJe/NbHBIX (DaKTOB U sIBJIEHWM, BBIOMpaTh OCHOBAHWS W KPUTEPUU /s Kaaccudukaiuu
XUMHUUECKUX BEIeCTB U XMMUUECKUX peaki[ii, yCTaHaB/IWBaTh MPUUMHHO-C/IeJICTBEHHBIE CBSI3U
MeXy 00BeKTaMH U3yueHus, CTPOUTh JIOTUUeCKHe pacCyxaeHus: (MHAYKTUBHbIE, 1eJyKTUBHbIE,
TI0 aHAJIOTHH), ZieJlaTh BBIBO/BI M 3aK/TFOUEHMS;

yMeHHe TPUMEHSATh B TMpolLiecce TO03HAHUS TOHATHS (TIpeAMeTHbIe M MeTarpeJMeTHbIEe),
CUMBOJIMUECKHe (3HAKOBbIE) MOJIe/H, WCIIOMb3yeMble B XUMHH, IPeo0pa30BbIBAaTh IITMPOKO



TipUMeHsieMble B XUMHUM MO/e/ibHbIe TIpe/|CTaB/IeHUs] — XUMHAYeCKU 3HakK (CMMBOJ 3J/ieMeHTa),
XUMuueckass ¢GopMyna YW ypaBHEHHE XWMHUUECKOW peakl[ud — TIpU pellleHnd y4ueOHO-
MO3HABaTe/bHBIX 3a7lau, C YUYETOM 3TUX MO/IeNIbHbIX TIPeACTaB/eHUN BBIABIATh U
XapaKTepr30BaTh CYILeCTBEHHbIE TPHU3HAKK H3yuaeMbIX OObEKTOB — XHMHUECKHX BeIeCTB U
XUMUAYECKUX DeakLWH, BbISIBIATH OOIIMe 3aKOHOMEepPHOCTH, NPUUMHHO-C/Ie[ICTBeHHbIE CBSI3U U
MPOTUBOPEUUS B U3yU4aeMbIX MPOLIeCCaX U SBJIEHUSIX.

ba3oBble uccieoBaTe/IbCKHe JeCTBUA:

yMeHHe WCTIO0/b30BaTh IOCTaBeHHbIe BOIMPOChl B KaueCTBe WHCTPYMEHTa TO3HaHUS, a
TaKkke B KayeCTBé OCHOBBI [ijid (POPMUPOBAHUSI TUIIOTe3bl TI0 TPOBEPKe TPaBUIBHOCTU
BBbICKA3bIBAEMbBIX CYXK/E€HHIA;

NproOpeTeHre OIbITa TI0 TJIAHMPOBAHHWIO, OPraHW3allid W TIPOBEIEHUI0 yUYeHWUYeCKHX
9KCTIepUMEHTOB, YMeHUe Hab/oaTh 3a X0/[0M IPOoLiecca, CaMOCTOSATeIbHO TIPOTHO3UPOBATh €0
pe3y/nbTat, GopmyaupoBath 0000IeHHsT W BBIBOABI IO pe3yJjbTaTaM IIPOBEIEHHOIO OIIbITa,
WCCJIeJOBaHMS, COCTAB/ISITh OTYET O MPOAeTaHHOM pabore.

Pa6ota c uaopmanueii:

yMeHHe BbIOMpaTh, AHATM3UPOBAaTh U UHTEPIIPeTUPOBATh MH(OPMAIMIO Pa3/TUUHBIX BUIOB
¥ GopM TipeiCTaB/IeHs], TIOJy4aeMy0 U3 pa3HbIX UICTOUHUKOB (HayYHO-TIOMY/IsIpHAast InTepaTypa
XUMUYECKOTO COZIep>KaHUs, CIIpaBOYHbIE T[10COOMs, pecypchl VIHTepHeTa), KPUTUUYECKU
OLIEHUBaTh NTPOTUBOPEUHBYIO U HEJJOCTOBEPHYIO HHGMOPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHbie METOZbI U 3alPOChI IPH TIOMCKe U 0TOope HHPOpPMaLUU 1
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX ZIJis1 BBITIOJTHEHUST yueOHBIX U 03HaBaTe/IbHBIX 3a/1au
OTpe/le/IEHHOr0 THUTIA, TPHOOpeTeHHe OrbiTa B 00/1aCTH HMCMO/Ib30BaHUS WH(OPMAL[OHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTWH, OB/Ia/leHHe KY/JbTYPOH aKTHBHOT'O MCIO/Ib30BaHUS Pa3/TMUHbIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITe/TbHO BBLIOMpaTh ONTHUMAaNbHYIO (HOpPMYy TMpe/CTaBIeHUs
uHbOpPMALIMKM U WIUTIOCTPUPOBAThL pelllaeMble 3a/laud HeC/0XKHBIMM CXeMaMH, JAuarpamMaMH,
Apyrumu (opmamu rpaduku ¥ UX KOMOUHALUSMU;

yMeHHe WCIO0Ib30BaTh W aHAJIM3UPOBaTh B TIpoljecce yueOHOW U MCCIe0BaTeIbCKON
JesTeTbHOCTH MH(GOPMALIUIO O BIUSHUY IMPOMBIIIIIEHHOCTH, Ce/TbCKOT0 X0351MCTBa ¥ TPAHCIIOPTA
Ha COCTOSIHME OKPY»KaroLlel IPUPOJHOU CpeJbl.

KoMMyHHKaTHBHbIE yHHBePCa/IbHbIe yUeOHbIe [[eHCTBHA:

yMEHHUsl 3aJjaBaThb BOMpPOChkl (B Xoze auanora W (WIM) [AWCKYCCHH) TIO CYIIECTBY
obcyxmaemoli TeMbl, (HOPMYJHUPOBATb CBOM TIPEIJIOKEHUSI OTHOCHUTE/IbHO BBITIOJTHEHHUS
Mpe/I/IOKEeHHOM 3a/lauy;

YMEHHUSsI TIPeZICTaB/ISTh MOJyUeHHbIe Pe3y/IbTaThl T03HABATEIbHOM [IeSITE/TbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; /[le/laTh [PEe3eHTAl[UI0 Ppe3y/lbTaTOB BBITOJHEHUS XWUMHUUYECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OMbITa, JIAOOpPaTOpPHOM pabOTHI MO HMCC/IEeAOBAHUIO CBOWMCTB
BeIIleCTB, yueOHOTO TIPOeKTa);

yMeHHUs1 yueOHOro COTPY/JHUUECTBA CO CBEPCTHHMKAMH B COBMECTHOH IMO3HABATe/bHON U
WCC/IeJOBATe/IbCKOM [/lesATe/TbHOCTH TIPH peIlleHUM BO3HUKAIOIIUX MpobjieM Ha OCHOBe yuéTa
O0IIMX WHTEpPecoB U COTJIaCOBaHWS TO3uLMK (00CyXaeHus, 0OMeH MHEHUsSMH, «MO3TOBbIE
IITYPMbI», KOOP/IMHAIMSI COBMECTHBIX JIEHCTBHM, OTpe/ie/ieHre KPUTEPHUEB TI0 OL[eHKe KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHe).

Pery/isTMBHBbIE yHHBepPCa/IbHbIe yUeOHbIe el CTBHUA:

yMEHHEe CAMOCTOSITe/IbHO OTIPe/IeNSITh LIe/d JesTeTbHOCTH, T/IAHUPOBaTh, OCYIIIECTBIIATH,
KOHTDPOJIUPOBaTb W TIPU HEeOOXOJAMMOCTU KOPPEKTHPOBaTh CBOK) [IeSITelIbHOCTb, BBIOMpAThb
Haubonee S¢deKTHBHbIE CMOCOObI  pelleHHss yueOHBIX U TI03HABaTe/IbHBIX  3a7iad,



CaMOCTOSITE/IbHO COCTaB/ATb WM KOPDPEKTUPOBAThb Mpe//I0KEeHHBbIM aJrOpuTM [IeHMCTBUM MpU
BBLITIOJTHEHWUM 3aJlaHUM C YYETOM TIIOJIyYEeHUS] HOBBIX 3HAaHWM 00 H3yuaeMbIX OOBEKTax —
Bell[eCTBaX U peaki[usix, OlleHUBaTh COOTBETCTBUE TO/IyUeHHOTO pe3y/bTaTa 3asiBJIeHHOM 1ie/y,
yMeHUe WCI0/1b30BaTh U aHA/IM3UPOBaTh KOHTEKCTHI, Mpe/ijlaraeMble B YCJIOBUU 3a/JaHUM.

INPEJMETHBIE PE3YJ/IbTATHBI

B cocraBe mpegMeTHBIX pe3y/lbTaTOB TI0 OCBOEHHWIO 00s53aTesTbHOTO —COJiepKaHus,

YCTAaHOBJIEHHOTO [JaHHOM (ezepaibHONM pabouell TMPOrpamMMoOM, BBIJENSAIOT: OCBOEHHBIE
oOyuarol[MUCsl HayuyHble 3HAHHUS, YMEHMS U CIOCOObI [elCTBUM, crieludyuyuecKkye /s
TpeMeTHOM 00s1IacTh «XUMUs», BUZbI [eITeJbHOCTH TI0 TIOJyUYeHWI0 HOBOT'O 3HAHUS, ero
WHTepIIpeTaryy, Mpeodpa30BaHMI0 U TIPUMEHEHHUIO B PAa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaIUsIX.

K xoHily obyueHuss B 8 Kjacce mpe/jMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJDKHBI

oTpakaTb CHOPMUPOBAHHOCTH Y 00YUarOLUXCST YMEHUI:

® pacKphIBaTh CMbBIC/T OCHOBHBIX XWUMWYECKUX TOHSITUM: aTOM, MOJIeKy/a, XUMUUYeCKUU
3/IEeMEHT, TIPDOCTOe BeIleCTBO, CJIOXKHOe BelLecTBO, CMechb (OJHOpOAHas U
HEOJHOPO/Hasi), BaJeHTHOCTb, OTHOCUTe/bHasi aTOMHasi U MoJIeKy/isipHas Macca,
KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpDHAsi Macca, MaccoBasi [0Jii XUMHUEecKoro
jjIeMeHTa B COeIMHEHWM, MOJISIPHbIM OO0BEM, OKCHZ, KHC/IO0Ta, OCHOBaHUeE, COJIb,
3/1eKTPOOTPULIATE/TbHOCTD, CTeleHb OKHUCIeHUSs], XMMUUecKast peakiysi, KJacCupuKaus
peakiuii: peak[uy COeIMHEHUs], peakL[uu pa3/ioXKeHUs], peakliuy 3aMellleHus], peakLiiu
oOMeHa, 9K30- ¥ SHOTePMUYECKHe PeaKLiH, TerIoBoi 3P deKT peakiuu, SApo aToMa,
3JIEKTPOHHBIN C/IOM aToMa, aTOMHas OpOWTanb, paJuyC aToMa, XUMHUecKas CBSI3b,
ToJisipHasi M HeroJisipHasi KOBaJleHTHasi CBs3b, WOHHAasi CBsi3b, MOH, KaTHMOH, aHWOH,
pacTBOp, MaccoBasi 1018 BelllecTBa (MPOLIeHTHast KOHL|eHTpaLs) B paCTBOPE;

® WUTIOCTPHUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TIOHSATUM W TIPUMEHSITb 3TU
TIOHSITUS TP OTMCAaHWU BeIlleCTB U UX TIpeBpallieHUi;

® ICIO/b30BaTh XUMHUYECKYI0 CHUMBOJIUKY [Jii COCTaB/ieHusi (OpMyJl BeIeCTB WU
yPaBHEHUM XUMUYEeCKUX peakLui;

e ormpefieNiiTh Ba/eHTHOCTh aTOMOB 3/IeMEHTOB B OWHAPHBIX COEJWHEHHSIX, CTereHb
OKHC/IEHHsI 3/IEeMEHTOB B OWHaApHBIX COeMHEHUSX, TIPUHA//IE)KHOCTh BeI[eCTB K
orpezieIEHHOMY K/acCy coeAMHeHWM 110 QopmynaMm, BUJ XUMUUYECKOW CBSI3U
(KoBasileHTHast U MOHHasi) B HEOPraHUUeCKUX COeJUHeHUSIX;

e packpbiBaTh CcMbICa [lepuoguueckoro 3akoHa /I. V. MeHpeneeBa: [eMOHCTPUPOBATh
TOHUMaHUe TepUOoJUYeCcKO 3aBUCUMOCTH CBOMCTB XWMHUUYECKHX 3/IEMEHTOB OT MX
noJsiokeHusi B Ilepuoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MacChl Bell[eCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4YeHHsl, 3aKOHa ABOra/ipo;

e OMUChIBAaTH M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckodi CHUCTEMbI
XUMHUUECKUX 3JIEMEHTOB: pa3/iiuaTh TOHSTHSI «T7IaBHas moArpyrma (A-rpymma)» u
«mobouHass moarpynmna (b-rpymma)», Masble W OOJbIME TI€PUO/BI, COOTHOCHTH
0003HaueHMs], KOTOpble UMetoTCsl B Tabimie «[leprosuyeckass cucTeMa XMMHUECKUX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMU XapaKTePUCTUKaMH CTPOEHHSI aTOMOB
XUMAYECKMX S/IeMeHTOB (COCTaB M 3apsifi siipa, oOljee UWCIO 37€KTPOHOB U
pacripefiejieHle UX 10 JIeKTPOHHBIM CJI0SIM);

e KkjaccuuUIMpoBaTh XMMUUECKUe 3/IeMeHThbl, HeOpraHuueckue BelllecTBa, XMMUYecKue
peakiuu (M0 YKMCAYy W COCTAaBYy YYaCTBYIOL[UMX B peaklUU BeIlecTB, M0 TelJIOBOMY

abdekty);



XapaKTepr30BaTh (OMUChIBATh) 0O0IIMe XUMHYeCKhe CBOMCTBA BeIeCTB DPa3/IMUHbIX
K/IacCOB, TIOATBep)KJasi  OMWCaHWe T[pUMepaMd  MOJIEKY/SPHbIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUUECKUX pPeaki[uii;

MPOrHO3UPOBATh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT WX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH TIPOTeKaHUsI XUMHUUYEeCKUX TIpeBpalljeH!i B pa3/IMUHbIX YC/IOBUSIX;
BBIUUC/ISITh OTHOCUTETbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BelljeCTB, MaCCOBYIO
JI0/IF0 XMMHAYECKOr o 371eMeHTa 1o (opMyJsie coeJuHEHUsl, MaCCOBYIO JIO/IO BelllecTBa B
pacTBope, TTPOBOAUTH PAaCUEThI 110 YPaBHEHUIO XUMHUUYECKOU peakiuy;

MIPUMEHSATb OCHOBHbIE Ofepaliy MbICUTE/NbHOU [1eiTeIbHOCTH — aHa/lu3 U CHHTe3,
cpaBHeHHe, 0000IIeHre, CUCTeMaTH3aluio, KacCU(UKALMIO, BbIsSBIeHWe TPUYUHHO-
C/Ie[ICTBEHHBIX CBSi3el — [l M3Y4YeHUs CBOWMCTB BeLeCTB U XMMHUYECKUX peaKLUi,
eCTeCTBEHHO-HayuHble ~ METO/Ibl  TO03HaHWs  —  HaO/rofieHHWe,  W3MepeHWe,
MO/ieJIMpOBaHue, SKCIepUMeHT (peasibHbIN U MbIC/IEHHBIN);

C/lefioBaTh TIpaBU/IAM  TO/Tb30BaHUSI XUMHYECKOW TIOCyod U JlabopaTOpHBIM
obopyzioBaHHEM, a Tak)Ke TpaBWIaM OOpalljeHHs] C BelleCTBaMH B COOTBETCTBUU C
WHCTPYKLUSIMH TIO BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUECKUX OTBITOB TI0 TOTyYeHUI0
1 cobupaHHi0 ra3000pa3HbBIX BellecTB (BOAOpPO/JAa U KHUCJIOPOJA), TPUTOTOBJIEHHUIO
pacTBOPOB C OmnpeZie/IEHHON MacCOBOM /l0/ieli paCTBOPEHHOI'O Bell|eCTBa, MJIaHUPOBaTh
Y TIPOBOJUTh XMMHUUeCKHe JKCIIePUMEHTHI 10 Paclio3HaBaHUIO PacTBOPOB Irjesioueii u
KHCJIOT C TIOMOILbI0 UH/AWKATOPOB (JIakMyc, peHodTanerH, METUIOPaHX U Apyrye).

K xoH1y obyuenus B 9 KJiacce rpeJMeTHble pe3y/ibTaThl HA 6a30BOM ypOBHE [O/DKHbI
oTpakaTh CHOPMUPOBAHHOCTb Yy 00yUaIOIUXCsl YMEHUM:

PacKpbIBaThb CMBIC/I OCHOBHBIX XMMWUYECKUX TMOHSATHN: XUMUYECKUM 3/1eMeHT, aToM,
MOJIeKyJ1a, NOH, KaTUOH, aHUOH, TIPOCTOe BeLeCTBO, C/I0XKHOE BeLeCTBO, BaJIEHTHOCTD,
3/IeKTPOOTPULIATE/IbHOCTL, CTeNeHb OKUCJ/IeHWS, XMMHUUYecKas peakLys, XUMUJecKas
CBsI3b, TEIUIOBOM 3(deKT peak[iH, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, 3/1€KTPOJIUTHI,
HE3JIeKTPO/IUTHI, 3/IEKTPOJIUTHYeCKas: IWMCCOLMALs, peaklUydd HMOHHOTO OOMeHa,
KaTajM3aTop, XUMUYeCKOe paBHOBecHe, oOpaTuMble UM HeoOpaTUMble peakIWH,
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  DeakLuM,  OKUC/IUTeIb,  BOCCTAHOBUTEJIb,
OKHMCJIeHWe U BOCCTaHOBJIEHMe, a/lJ0TpOnus, am(OTepHOCTb, XHWMHYeCKas CBS3b
(koBaseHTHasi, MOHHAas, MeTa/ulMyeckKas), KpUCTa/uinyeckas pelléTka, KOppOo3us
METa/l/IOB, CIIaBbl, CKOPOCTb XUMMWUECKOM peakLuu, IIpefieflbHO [OMyCcTUMast
KoHLeHTpauus 11K BerjecTBa;

W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMWUYECKHUX TOHATUM W IPUMEHSTb 3TU
TIOHSATHS [PU ONMCAHUM BelLeCTB U UX TIpeBpalleHNl;

WCIO0/Ib30BaTh XMMHUYECKYH) CHMBOJIMKY /Il COCTaB/eHUs (OpMys BelecTB U
YPaBHEHUM XUMUYECKUX peakLui;

ornpefiesiiTb  Ba/leHTHOCTb M CTelleHb OKWC/AeHWs XUMUYeCKMX 3/71eMEeHTOB B
COeJMHeHMSIX Ppa3/IMYHOIO COCTaBa, INPUHA/JIEXHOCTb BeLeCTB K OIpefe/léHHOMY
KJIacCy coefiMHeHUM 1o ¢opMysaM, BUJ, XUMUUYECKOW CBsi3u (KOBajsieHTHasi, MOHHasl,
MeTa/l/Invyeckas) B HeOpraHM4yeCKMX COeIMHEHUsIX, 3aps[, MOHa M0 XUMHUUYeCKOH
(opmysne, xapakTep cpefibl B BOAHBIX pacTBOpax HEOPraHWYEeCKUX COeJVHEeHWM, TUI
KPUCTa/VINYeCKOW PeléTKA KOHKPeTHOIO BelllecTBa;

packpeiBaTh cMbIC [lepuoauyeckoro 3akoHa /[l. V1. MeHjeneeBa U J,eMOHCTPUPOBATh
ero NMOHMMAaHKe: OMKChIBaTh U XapaKTepu3oBaTb TabmunHyro ¢opmy Ilepropndeckoit
CUCTeMbl XUMMUYECKHUX 3JIEMEHTOB: pa3/InuaTh TOHATUS «r/aBHas nogrpynna (A-



rpyrmna)» U «mobouHas mogrpymnma (b-rpymma)», manbie u  Oosibllve TIepUOH,
COOTHOCUTb 0003HaueHWs, KOTOpble WMEIOTCSI B TIepHOAWYeCKOr Tabmuie, C
YKMCJOBBIMU XapaKTePUCTUKaMHM CTPOEHMsI aTOMOB XMMHUUECKMX 3/1eMeHTOB (COCTaB U
3apsiz si7pa, oblijee UKC/IO /IEKTPOHOB U pacripe/iesieHre UX T0 3/IeKTPOHHBIM CJIOSIM),
00BSICHATL 00LI[e 3aKOHOMEPHOCTH B W3MEHEeHWM CBOWCTB 3/7€MEHTOB U UX
COeZIMHEeHUH B MpefiesiaXx MasibIX Mepuo/OB U TJIaBHbIX MOATPYII C YYETOM CTPOEHUS
VX aTOMOB;

KJIaCCU(ULIMPOBaTh XUMUUYECKHEe 3/IeMeHThbl, HeOpraHuueckre BellecTBa, XUMHUYeCKue
peakiuu (M0 YMC/Iy M COCTaBy Y4yacCTBYIOLIMX B PeakLUM BeLIeCTB, IO TEIOBOMY
3¢ deKTy, 10 U3MeHeHUIO CcTeTleHel OKHUC/IeHUsI XMMUYeCKHX 3JIeMEeHTOB);
XapaKTepu3oBaTh (OMMChIBaTh) 00U[Me U crienudruyeckue XWUMUYeCKHe CBOWCTBA
MIPOCTBIX U CJIOXKHBIX BELLeCTB, MOATBep)K/asl ONrcaHue NpuMepaMy MOJIEKY/ISIPDHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX peakiui;

COCTaBJISITh YPaBHEHUSI 3/IEKTPOJIMTUUECKOW AUCCOLIMALIMM KUC/IOT, 11ie/IoUeid U CoJlel,
TOJTHbIE ¥ COKpAILéHHbIe YPaBHEHUsI PeaklMii HOHHOTO 0OMeHa, ypaBHEeHUs peakLvH,
MO/ TBEP)KAAIOLINX  CYILL[eCTBOBaHME TeHeTUUeCKOW CBSI3M MeX[y BelleCcTBaMU
pa3/IMUHbIX K/1aCCOB;

pacKpbiBaTh CYIIHOCTb OKHUC/IWTEIbHO-BOCCTAHOBUTE/bHBIX peakluil I0oCpeCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO 0OasiaHCa 3TUX peakLui;

TPOrHO3MPOBaTh CBOMCTBA BeIleCTB B 3aBUCMMOCTH OT MX CTPOEHHS, BO3MOXXHOCTU
TPOTeKaHUs XMMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCI0BUSX;

BBIUMCJIATE OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BellleCTB, MaCCOBYHO
JI0JIF0 XMMHUYEeCKOTro 3jieMeHTa 1o (opMysie coeJuHeHUs, MaCCOBYIO [IO/II0 BelllecTBa B
pacTBope, NMPOBO/IUTh PacuéThl 110 ypaBHEHHIO XUMUYeCKOM peakivu;

coOsroiaTh  TIpaBW/Ia  TI0/Ib30BaHUSI XMMHUECKOW TMOCYJod U 1abopaTOpHBIM
obopyzioBaHHEM, a TaK)Ke TpaBWa OOpalljeHHsi C BeIeCTBaMM B COOTBETCTBHU C
VMHCTPYKLIMSIMU TI0 BBITIOJTHEHUIO 71a00paTOPHBIX XUMHUUECKUX OTBbITOB 110 MOTyUYeHHI0
1 cobrpaHMIo ra3000pa3HbBIX BellecTB (aMMHaKa M YTIeKUC/I0ro Ta3a);

TPOBOJUTh PeakluM, MOATBepKJatolie KaueCTBeHHbIN COCTaB pa3/IMUHBbIX BelleCTB:
pacrio3HaBaThb OMBITHBIM TyTéM XJI0pUfi-, Opomupa-, woaua-, Kapbonar-, docdar-,
CUMUKaT-, Cy/ib(dar-, TUJPOKCU[-UOHBI, KAaTHOHbI aMMOHUS M MOHBI H3YyUeHHBIX
MeTaJUIOB, IPUCYTCTBYIOILIME B BOJAHBIX PACTBOpaxX HeOPraHMUeCKuX BellleCTB;
TIPUMEHSITh OCHOBHbIE OMepalid MBICJIUTE/NLHOM /1eaTeTlbHOCTH — aHalu3 U CUHTe3,
cpaBHeHue, 0000I[eHMe, CHUCTeMATH3alMi0, BBISBJEHHE TPUYMHHO-CJ/IE/ICTBEHHBIX
CBsA3€M — [UIs M3Y4YeHUs CBOMCTB BeIlleCTB M XUMHUUYECKHUX peakLWid, eCTeCTBeHHO-
HayuyHble MeTOJbl TI0O3HAHWUS — HaOJOJeHWe, W3MepeHHe, MO/IeIMPOBaHue,
5KCIepUMEHT (peasibHblM U MbICTIEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHMUE

8 K/IACC
KonnuyecTBo yacos
No HaumeHoBaHMe pa3/ie/ioB U OnekTpoHHbIe (U(POBbIE)
n/n TeM NMPOorpaMmabI Bcero Konrponsuere Ipakruueckue oOpa3oBaTe/bHbIE PeCYPChI
padoThI paboTsI
Pa3pgen 1. IlepBoHavya/ibHbIE XUMHUYECKHE TOHATUSA
Xumust — Ba)kHasi 00/1aCTh
11 €CTeCTBO3HaHUS U 5 ) bubnmmoreka [JOK
TPaKTUUeCKOU J1eATe/TbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BelljectBa 1 XxuMHueckue 15 1 BubmoTeka LIOK
peakiLu https://m.edsoo.ru/7f41837c
Wroro no pa3peny 20
Pa3zpgen 2. BaxkHeliue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB
)1 Bospgyx. Kucnopog. Ilonsatue 6 bubnmoreka [JOK
’ 00 okcuzax https://m.edsoo.ru/7f41837c
29 Bopgopoa.Ilonsitie o Kuciorax 3 1 bubnuoreka IIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBoptl. [ToHsiTHe 06 c 1 1 bubnuoreka IIOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ/1aCChI 1 1 1 bubnmroreka [JOK
HeOpraHU4eCKUX COeUHeHUU https://m.edsoo.ru/7f41837c
Nroro no pazgeny 30

Pa3pen 3. Ilepuopanueckuii 3akoH u Ilepuopgnueckas cucreMa XuMuueckux 3/ieMeHToB [I. 1. MenjeneeBa. CTpoeHne aTOMOB.

XuMuueckas cBa3b. OKHC/INTETBHO-BOCCTAHOBUTE/IbHbIE peaKiuu
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[Tepyoarueckuii 3aKOH U

31 [Tepuiogrueckas cucrema 7 bubmoreka LJOK
XUMHUYeCKUX snemeHToB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aToma
XuMHUecKasi CBS3b.

3.2 OkucMTebHO- 8 Bubmiorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE peaKIu1
bubmoreka IIOK
Hroro ro paspery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemst 3 Bubmiorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KVIACC

KosnuecTBo yacos J/IeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m Kourpoibaeie IIpakTHueckue
NMporpaMmsbI Bcero obpa3oBare/bHbIE
paboTsI paboThI
pecypchbl
Pa3pgen 1. BeiecTBo U XMMHUYeCKHe peaKkiiuu
11 [ToBTOpEHUe U yrayb/eHre 3HaHUM 5 1 Bbubmoteka LIOK
' OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmorteka LJOK
' peakiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKast JUCCOLaLHs. 3 1 1 bubmoreka IIOK
' XyMUUecKue peakijui B pacTBoOpax https://m.edsoo.ru/7f41a636
WNtoro no paspeny 17
Pa3pgen 2. HemeTa/uibl M UX COeUHEHMSA
51 OO1jast XapaKTepPUCTUKA XUMHUUECKHX 4 1 bubmorteka LJOK
) sneMeHTOB VIIA-rpymmsl. ['anorenst https://m.edsoo.ru/7f41a636
06
2| S — 6
' PYTIHBL- ©-€p https://m.edsoo.ru/7f41a636
coeJlHeHUsI
06
23 onewertron VA-rpynm, Asor, dochopuix 7 , Brmomea LOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
CoeIHeHUSs
06
24 snewertron IVA-rpymmt. Yrnepos ; 1 ,  Bubworea LK
) . PYIHIRL. POA https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeMHEeHHs
WNroro no paspeny 25
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Pa3pgen 3. MeTta/l/ibl U UX COe{UHEHHS

3.1 06 i 4 bubnuoreka LIOK
. e ERpEIRA METEE https://m.edsoo.ru/7f41a636
3.2 B % 16 Bubaroteka LIOK
. aKHeHNIIe MeTaslTbl ¥ UX COeMHeHUsT bitoes/m.edsoo.ru/7E4 14636
Nroro no paspeny 20
Pa3pen 4. Xumus 1 oKpyxamwujas cpeja
4.1 B Ll ———— 3 Bbubnuoreka LIOK
. T
R i TR https://m.edsoo.ru/7f41a636
Nroro no pa3peny 3
p 3 bubmiorteka LJOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIOYPOYHOE INTAHUPOBAHUME
8 KVIIACC

Ne

KosmmuecTBO yacos

J/1IeKTpOHHBIe I{U(POBbIE

Tema ypoka KonTponbabie IIpakTHueckue
n/n Bcero oOpa3oBaTe/bHbIE PeCYPChI
padoThI paboTsI

1 IIpegmeTt xumMun. Posib XUMUHU B JKU3HU 1 bubmoreka LJOK
yesioBeKa. Tesa v BelljecTBa https://m.edsoo.ru/ff0d210c

2 IToHsTHe 0 MeTOZax MO3HAaHUS B XUMUU 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «I[IpaBumna

3 paboThI B 1abopaToOpyy U MPUEMBI 1 bubnoreka IIOK
obpaiijeHusi ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHueM»

4 Yuctele BewjectBa u cMec. CriocoObl 1 Bubmoreka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
ITpaktrueckast pabora Ne 2 «Pa3zenenuve

5 cnlfljeceﬁ (Ha npnlgl)\/[epe OYMUCTKH HC')E:SaPEHHOﬁ 1 Bubmiorexa LOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnmoreka [JOK

6 AATOMBI It MOJIEKYTbI 1 https://m.edsoo.ru/ff0d2a6c

. XvMHyeckue 3/1eMeHThl. 3HaKU (CUMBOJIbI) 1 Bbubmoteka LIOK
XAMHUUECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U C/10KHbIe BeljecTsa 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE yUYeHue 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BellleCTB. 1 bubnuoreka LIOK
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Xumuueckasi popmysna. BaseHTHOCTb aTOMOB
XUMUUECKUX 3JIeMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTe/IbHAas aTOMHas mMacca. Bbubmoreka LIOK
OTHOCUTebHAsE MOJIEKYJIsIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi [0/11 XUMHAUeCKOTr0 3/1eMeHTa B bubmoreka LJOK
CoeIMHEeHUU https://m.edsoo.ru/ff0d350c
13 Kosmuectso Betectsa. MoJsis. MosisipHast Bbubmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 ®du3nyecKue 1 XuMUYecKue sIBJIeHUs. bubmoreka IIOK
XuMHuecKasi peakLusi https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku v yc/10BUS NIPOTEKaHUS bubnmoreka [JOK
XUMHUECKHUX PeaKIvid https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHWsI MaCChl BellleCTB. bubnoreka IIOK
XuMHUUecKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
17 BbluncieHus KonmyecTBa, Macchl BelljeCcTBa BubmoTeka LIOK
10 YpaBHEHUSIM XUMUYeCKUX peakLui https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMruueckKux peakuui
18 (COE,I[I/IHCI;HHHI,_IPaSJIO)KEHI/IH, 3a15emeL1Im;1, Bubmorexa LIOK
https://m.edsoo.ru/ff0d3{34
obMeHa)
M. B. JIoMOHOCOB — yUéHbIN-
19 SHLIUK/IOTIeIUCT. O6og:ueHHe u Bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CcUCTeMaTr3aLus 3HaHUM
20 KonTtposbHast pabota Nel 1o Teme bubnuoreka LIOK
«BelijecTBa 1 XUMHUUeCKHe peakiin» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3jyxa.
21 Kuci}:]_:()o,q — 3JIEMEHT U IIPOCTOoe Be?uy:CTBO. Bubnworexa [OK
https://m.edsoo.ru/ff0d448e
O30H
22 ®u3nueckre U XMMUUeCKre CBOMCTBA bubmoreka LIOK
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KUCI0poia (peaki[uy OKUC/IEHUS], TOPEHHE).
ITonsTHE 00 OKCHAAX

https://m.edsoo.ru/ff0d4614

Crioco0bl 1osTy4yeHust KUCI0pOo/ia B

Bbubmoreka LIOK

23 0 .
/1abOpATOPHH 1 MPOMBILIIEHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucaoposa
T i 2 )
24| manwmis o epuarmGEERaN SEASHERT binorera LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHI0TEPMHUYECKUX PEAKIIUIX
T .
55| Sanpasmensi soye enocotu e biorera LIOK
P AYX, https://m.edsoo.ru/ff0d4c4a
TIpeJ0TBpallleHUsT
I1 6ota Ne 3
% dlonyuerie n cobmpasve Kucnopos BiGioreka LOK
«
4 . P poAd, https://m.edsoo.ru/ff0d4ae2
H3yueHHe ero CBOHCTB»
97 Bogopog, — s/1eMeHT U IIpoCTOe BelecTBO. Bubmoreka LIOK
HaxoxxgeHue B mpupoe https://m.edsoo.ru/ff0d4dd0
)8 ®du3rueckKue U XuMHUuecKre CBOUCTBA bubnmoreka [JOK
Bogopoza. [IpumeHenne Bogoposa https://m.edsoo.ru/ff0d4dd0
bubnuoreka IIOK
29 1
OFFITHE O KHCTOTaX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI rosiyueHHst BOIOpO/ia B bubnuoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
3 dlonyuere n codupasme sooposa Brmorera LOK
«
i . P AOPOA, https://m.edsoo.ru/ff0d4f42
M3yueHHe ero CBOHCTB»
bubmoreka [IOK
32 M i1 00BE .3 A
OJIAPHbIM ODBEM Ta30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Bbruncienusi 06b6Ma, KOMuecTBa BelljecTBa bubmoreka [JOK
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rasa 1o ero U3BeCTHOMY KOJIMUeCTBY
BeII[eCTBa WK 00BEMY

https://m.edsoo.ru/ff0d55a0

BbruncsieHust 00bEMOB ra30B 10 YpaBHEHUIO

34 peakivy Ha OCHOBE 3aKOHA 00bEMHBIX Bubmmorexa LIOK
OTHOLLICHIH Ta308 https://m.edsoo.ru/ff0d5708
35 ®du3ruecKre U XMMHUUeCKHe CBOMCTBA BO/IbI Bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHHH. [ToHSITHE 00 bubnmmoreka [JOK
HMHWKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesnb. HackllljeHHbIe U
37 HeIfaCLILuepHHLIe II))aCTBOPI:I. MaLCHCOBaH JoJig Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BelllecTBa B paCcTBOpe
[Mpaktrueckast pabora Ne 5 1o Teme
38 «I?IpI/IFOTOBHeHIEe PacTBOPOB C OMNpeie/IEHHON Bubmorexa LIOK
. . .. https://m.edsoo.ru/ff0d5eba
MacCOBOM fio/ieli paCTBOPEHHOTO BelljeCTBa»
39 KonTponbHasi pabota Ne2 1o Teme bubnmoreka [JOK
«Kucnopoga. Bogopon. Bozna» https://m.edsoo.ru/ff0d6342
40 Okcuppl: cocTaB, Knaccudukalus, bubnuoreka IIOK
HOMeEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHre U XUMHUUYECKHE CBOMCTBA
41 KHCJIY:THLIX OCHOBHBIX Y aM()OTepHBIX Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHMS: COCTaB, K1acCU(pUKaLUs, bubmoreka [IOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyueHre ¥ XUMHUUYECKHE CBOMCTBA bubmioreka [JOK
OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaius, bubmoreka [JOK

HOMEHKJ/IaTypa

https://m.edsoo.ru/ff0dfee2
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bubmmoreka [IOK

45 [Tonyuenve 1 XuMHU4eckye CBOMCTBA KUC/IOT hitps://m.edsoo.ru/f0dfee?
46 Cosu (cpeHUEe): HOMEHK/IaTypa, CIIOCOOBI bubmoreka IIOK
TMOJIyueHusl, XUMAYeCKre CBOMCTBa https://m.edsoo.ru/00ad9474
ITpakTrueckasi pabota Ne 6. PerieHne
47 3KCIIepUMeHTabHbIX 3aJau 0 TemMe bubmoreka LJOK
«OCHOBHBI€ K/IaCChl HeOpraHMYeCcKux https://m.edsoo.ru/00ad9b7c
CcoeIMHeHU»
48 ['eHeTHueckas CBSI3b MeX/y KjlacCamu bubmoreka LIOK
HeopraHuueCcKux CoeMHeHUM https://m.edsoo.ru/00ad9a50
. bubnoreka IIOK
49 O6o01eHre 1 cucTeMaTr3alyst 3HaHUH https://m.edsoo.ru/00ad9ch?
KonTtpospHast pabota Ne3 1o Teme
50 "OCHEBHbIe KJIIE)ICCLI HeopraHuyecKux Bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
coeZIMHeHUI
[TepBbie MOMBITKY K/IaCCUPUKALUU
51 XI/Il\l:/)II/IquKI/IX 3/IeMEeHTOB. lq)IOHH]”jI/Ie O rpymmnax Bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3/IEMEHTOB
[Teproanueckuii 3akoH u [Teproanueckast
52 CI/I(E)TEM’E:‘:I XUMUUECKUX 3JIeMEII;TOBA . N. Bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MeHngeneeBa
53 [Tepuoapbl, rpymnmnel, OATPYIIIIbI Bubmmorexa IOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CoCTaB aTOMHBIX s/iep. bubmoreka LIOK
G ETo}0)ni S| https://m.edsoo.ru/00ada34?2
CTpoeHue 3/1eKTPOHHBIX o6vonoqu aTOMOB Bu6miorexa LOK
55 snemeHTOB [lepuoauueckont cucrtemsl 1. 1.

MenpieneeBa

https://m.edsoo.ru/00ada6bc
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XapakTeprCTHKa XUMUUECKOr0 3/IeMeHTa 10

N bubmoreka IIOK
56 ero 1osiokeHuto B [leppuoanueckon cucreme
https://m.edsoo.ru/00ada824
. . MenpeneeBa
3nauenue [leprogrueckoro 3aKoHa Jijist
pa3BUTHS HAyKU U MpakTuku. 1. U. bubmoreka IIOK
57 .o
MeHpeneeB — yuéHbll, Miejaror u https://m.edsoo.ru/00ada96e
rpaXkiaHuH
58 OJIEKTPOOTPHLIATE/IbBHOCTh aTOMOB bubnoreka IIOK
XUMHUUECKUX 3/1eEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
>9 VomHast XUMHeCKast CBsb https://m.edsoo.ru/00adac34
60 KoBaneHTtHas nosisipHast Xumuyeckasi CB3b Bubmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HernosipHast XMMUYeCcKasi CBS3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 (CTererh OKNCIeHHA https://m.edsoo.ru/00adae28
63 OKUC/IHUTe/IbHO-BOCCTAaHOBUTE/IbHbBIE PeakLIuU Bubworexa [{OK
https://m.edsoo.ru/00adb076
64 OkucuTeNM U BOCCTAaHOBUTE/IA Bubmmorexa IOK
https://m.edsoo.ru/00adb076
65 KonuTponbHasi pabota Ned 1o Teme bubnmoreka [JOK
«CTtpoeHne aTomMa. XuMHYeCKasi CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epeHbiit ypok. O600I11IeHKE U bubnuoreka LIOK
cUcTeMaTHr3alusi 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O600111€HIE U bubmoreka LIOK
cucTeMaTHr3alusi 3HaHUM https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001I€HIE 1 bubmoreka LIOK
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cUCTeMaTr3aLus 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KosmmuecTBO yacos

J/1IeKTpPOHHBIe I{U(POBbIE
Ne i/l Tema ypoka KonTponbabie IIpakTHueckue
Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI paboTsI
[Tepuoaunueckuii 3akoH. [Teproanueckas
1 CI/ICPTEM'qa XAMUYECKUX SHEMEHT('Z)LB . 1. 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEPHOCTU B U3MEHEeHUH CBOMCTB
2 XI/IMI/IquKiX 3/IEMEHTOB MEePBbIX TPEX 1 Brbmiorexa LOK
https://m.edsoo.ru/00adb6b6
Mepuo/oB

3 Knaccudukaiiys 1 HOMeHK/IaTypa 1 bubmoreka [JOK
HeopraHUuecKrXx BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHUUeCcKo# CBSI3U U TUIIBI 1 bubmoreka [JOK
KPHUCTa/VINYeCKUX PelfTOK https://m.edsoo.ru/00adbac6
KonTponbHast pabota Nel o Teme

5 «[ToBTOpEHME U yryTyOIeHre 3HaHUH 1 1
OCHOBHBIX pa3ziesioB Kypca 8 kaacca»

6 Knaccudukaimss XuMuueckux peakiym no 1 bubmoreka [JOK
Pas3/IMYHbIM MPH3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOU peakiuu.

7 [TousTue o FOMI())FeHHbIX 15 I‘eTepoerHbIL)l( 1 Bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peakLusixX
[ToHsITHe 0 XUMUYECKOM PAaBHOBECHH.

8 @DaKTOophl, BIUAIOLe Ha CKOPOCTh 1 bubnuoreka LIOK
XUMUUECKOM peakliy U MOJI0KeHUe https://m.edsoo.ru/00adc28c
XUMHYECKOT0 paBHOBeCHS

9 OKuCIMTe/IbHO-BOCCTAHOBUTE/IbHbIE 1 bubmmoreka LIOK
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peakiuu

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

10 Teopust 3/1IeKTPOIUTUUECKOU TUCCOLMALHH. bubmoreka [JOK
CuibHbIe U c1abble 37IeKTPOTATHI https://m.edsoo.ru/00adcd68
11 WoHHble ypaBHeHUsI peakiui Bubmorexa LIOK
P peaxy https://m.edsoo.ru/00add448
X ecKre CBOWC CJIOT ¥ OCHO 7
I
PeAcTaBIer https://m.eds0o.ru/00add5d8
3/IEKTPOJTUTHUECKOU JMCCOLIAALIUM
x . .
13 npexcrasnenit o6 snextpomimsecio biorera LIOK
beA P https://m.edsoo.ru/00add8b?2
JIUCCOoLMALin
14 [ToHsTHE O THUIPO/IK3e COoelt Brbmiotexa LOK
AP https://m.edsoo.ru/00add9d4
bubmoreka [JOK
15 0606 %
ODILEHHE H CHCTEMATHIARIA SHAHMH https://m.edsoo.ru/00addd12
16 [MTpakTnueckast pabota Ne 1. «PemieHue BubmoTeka LIOK
5KCIepUMeHTabHbIX 3a/au» https://m.edsoo.ru/00addbfa
K 6oTa Ne2
17 cOnextponmiseckan anccomatyn Brorera LIOK
« .
P A HHat https://m.edsoo.ru/00addecO
XvMryeckue peakiiiid B PaCTBOPax»
13 OO0111ast XxapaKTepUCTHKA raJioreHoB. bubmmoreka LIOK
XrMHUUeCcKre CBOMCTBA Ha IIPUMeEpe Xj10pa https://m.edsoo.ru/00addfe2
X .C )
19 xumcce cooficrma, nonyuer bitbmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
rpUMeHeHue
ITpa eckast pabora Ne 2 110 Teme
paKTiecKas p TU Mo TeM bubmoreka [JOK
20 «[losnyyeHue COIIHOWU KUC/IOTBI, U3y4YeHHe

eé CBOMCTB»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Briuricnenus no YPaBHEHUAM XUMHUUECKHUX

bubmoreka LJOK

21 peakiuii, eC/ii OJUH U3 peareHToB /laH B https://m.edsoo.ru/00ade488
130BITKe
9 OO0r1iast XxapakTepyuCTHKa 371eMeHTOB VIA- bubmoreka LJOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKALIN CEPBI.
23 Haxom[,)quHe ceplflL H(l:eé C(])-Ie,qHHeiMﬁ B Bubmorexa LIOK
M https://m.edsoo.ru/00ade64a
npupozie. XuMHu4eCcKue CBOMCTBA Cephl
24 CepoBoziopo/i, cTpoeHue, (husnyeckre 1 bubnmoreka [JOK
XWMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupp! cepbl. CepHast KMC/IOTa
25 (1)I/I3I/I§ECKI/IIE) 51 XI/I]\I/I)I/IlIECKI/Ie CBOI"/’ICTBa Bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
rpUMeHeHHe
XyMHYecKue peakliiy, JieXkallie B OCHOBe
%6 TIPOMBILIEHHOTO CIIOC00a TOTyYeHHsI Bubmoteka LIOK
CepHOM KUC/IO0Thl. XUMHUYeCKoe 3arpsi3HeHre https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeibl COeIMHEHUSIMU CepPbl
57 BrruricsieHue MaccoBoM 1011 BBIXOZa bubnmoreka [JOK
MPO/IYKTa peakLiuu https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTepyCTHKa 371eMeHTOB VA-
)8 rpyImmbl. A30T, paclipoCTpaHeHue B bubnmoreka [JOK
npupoze, hrsnueckrie U XMuMHUUYeCcKue https://m.edsoo.ru/00adeea6
CBOMCTBa
79 AMMUak, ero ¢pusnueckre U XuMuyeckue bubmoreka LIOK
CBOUCTBA, II0JIy4YeHre U [IpUMeHeHne https://m.edsoo.ru/00adf004
IMpaktuueckast pabora Ne 3 o Teme Bu6mioexa LIOK
30 «[TonyueHve aMMuaka, U3yueHue ero

CBOUCTB»

https://m.edsoo.ru/00adf180
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A3oTHas KUCoTa, eé pusnueckue U

bubmoreka LJOK

31 XWMHUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Wcnonb30BaHre HUTPATOB U CoJiei
39 aMMOHHUS B KaueCTBe MUHepabHbIX bubmoreka LJOK
yao0peHuii. XuMHUUeCKoe 3arpsi3HeHre https://m.edsoo.ru/00adf518
OKpY’Karolller cpefibl COeIMHeHNsIMU a30Ta
®ocdop. Oxcug docedopa (V) u pochopHas
33 KI/ICﬂ(l())TE (1)143141?}(142) pru(lvujqeine(b " Bubworexa LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBa, TI0/IyueHue
Ncnonb3oBanue ocdaToB B KauecTse
34 MUWHepa/IbHbIX y,qqz)6p¢e)ﬂm71. 3arpsisHeHue Brbmiotexa LOK
N https://m.edsoo.ru/00adfc20
MPUPOJHOM cpefibl hocdaTamu
35 Yrnepog, pacripocTpaHeHue B Ipupoe, bubnmoreka [JOK
(dbu3nyeckre U XMMHUUeCcKre CBONCTBa https://m.edsoo.ru/00adfd9c
Oxkcupsl yrieposa, ux pusudeckue u
36 XUMHYeCKHe CBOMCTBA. DKOJIOruyecKre bubmoreka [JOK
1po6JiemMbl, CBsI3aHHBIE C OKCHZIOM YTJiepo/ia https://m.edsoo.ru/00adfebe
av)
37 YrosibHas KMCI0Ta U €€ CoMu Bubmmorexa LIOK
https://m.edsoo.ru/00ae006c¢
IIpakTrueckast pabora Ne 4 110 Teme
38 "l'lljonyquI/Ie yF];)IEKI/ICJIOFO rasa. Bubmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiiyst Ha KapOoHaT-HOH"
[TepBoHaua/bHBIE TIOHSATHS 00
39 oprpaHI/IquKHX BellleCTBax Kak 0O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COoeJMHeHUsIX yraepoa
40 Kpemuuii 1 ero coejiHeHust Bubmmorexa LIOK

https://m.edsoo.ru/00ae080a
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[MTpakTrueckast pabota Ne 5. Perienue
SKCIIepHMeHTa/TbHBIX 3a7la 110 TeMe

bubnmmoreka [JOK

41 «BaykHelMe HeMeTa/lIbl ¥ X https://m.edsoo.ru/00ae0bf2
COeJHeHUs»

KoHTposibHas Ta Ne3 11

42 «];)ami(:;m;e giiIOETEElUIJISI I/IolzlieMe Bubmorexa LIOK

https://m.edsoo.ru/00ae0el8
COeJHeHUs»
OO0111ast XapaKTepUCTHKa XUMUUECKHX

43 3/1eMeHTOB — MeTa/lJIoB. MeTanyeckas BubmoTeka LIOK
CBSI3b U MeTa/yInyecKasi Kpucrajinueckas https://m.edsoo.ru/00ae103e
periéTka. ®usnueckre CBOMCTBA METa/JIOB
XrMHYecKue CBOMCTBa MeTaslIoB.

44 ONeKTPOXUMUUECKUM s/l HarpshKeHU! Bubmmorexa LIOK

https://m.edsoo.ru/00ael1156
MeTaJl/IoB
OO61me criocoObI TIOTyYeHUsI METaJIIOB.

45 CrniaBbl. BerunciieHus 1o ypaBHeHUSAM bubmoreka LIOK
XUMUYECKHX Peaklyi, ecivi OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COZIEP)KUT TIpUMecH

46 ITonsiTHe O KOPPO3UHX META/IJIOB Brbmiotexa LOK

https://m.edsoo.ru/00ae1278
bubmoreka LJOK

47 Ienourere MeTa/b: https://m.edsoo.ru/00ae14b2

48 OKcupl ¥ TUAPOKCUBI HATPUS U Ka/lAsl Bubmmorexa LIOK

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

49 [ITesrouHO3eMesTbHBIE MeTa/lIbl — KanbLUK U bubmoreka LIOK
MarHum https://m.edsoo.ru/00ael5e8

50 BakHeliivie coefiuHeHuUs1 KalbLUs bubmorexa LOK

https://m.edsoo.ru/00ael15e8
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51 O06o0111eHMe U cUCTeMaTH3als 3HAHUH
bubmoreka [JOK
52 Ke OBl eé
6CTKOCTb BOJbI U CIIOCOOBI €8 yCTpaHeHUs https://m.edsoo.ru/00ae1886
I1 6orta Ne 6
53 “crcocs som nverogui cé Brinorera LIOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
bubmoreka LJOK
54 Ao 7
TOMHIHH https://m.edsoo.ru/00aelc64
AwmcoTepHble CBOICTBa OKCH/IA U Bubmoteka LIOK
55
TU/IPOKCHUA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
56 XK
e1e30 https://m.edsoo.ru/00ael1d86
57 Oxkcuppl, TUAPOKCUAbI U conu xene3a (II) u bubmoreka [JOK
»kene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o0111eHMEe U CUCTeMAaTH3als 3HAHUH
1 6ota Ne 7. P
59 3K€:11T1th§1§i§niilb§1a au ns L:ee;le/l ) Brbmiorexa LOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelI1I1ie MeTasUTbl ¥ UX COeMHEHUS»
BbruricsieHusi 0 ypaBHEHUSIM XUMUUECKUX
o | Do comosspren
ACP . P ’ https://m.edsoo.ru/00ae1750
BbIuric/ieHust MacCOBO# /10/TH BBIXO/A
TIPOZIYKTa peaKIuu
61 O06o006111eHre ¥ cUCTeMaTH3alvs 3HaHUH
62 KontponbHas pabora Ne4 1o Teme
«BakHelI1I1e MeTasUTbl ¥ UX COeMHEHUS»
63 BeljectBa 1 Matepuasbl B MIOBCeJHEBHOU bubmmoreka LIOK

JKHU3HU 4yejioBeKa

https://m.edsoo.ru/00ae3£50
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XUMHUEeCKOe 3arpsi3HeHHe OKPY Karoleu

bubmoreka LJOK

b4 cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posib XMKH B pellieHUr 3KOJI0TUYeCKUx 1 bubmioteka LIOK
npobJieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbliit ypok. O606ITIeHME U 1 bubmoreka [JOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIii ypok. O6001eHMe 1 1 bubmioTeka LIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. O6001eHMe 1 1 Bubmoteka LIOK
CcUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA30OBATEJ/IBHOI'O
ITPOLJECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA
H.E.Ky3nenosa,JI.M.Turosa, H.H.I'apa «Xumus»

METOJUYECKUWE MATEPHUAJIBI /11 YUUTEJIA

OVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETA UHTEPHET

bubmiorteka LJOKhttps://m.edsoo.ru
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