MyHuIHnatsHoe O10LKETHOE 001e00pa3oBaTebHOE YIPEKIACHHE
«Cpenusist mkosa Ne 55»

VTBEPXKIEHO
MBOY «CIII Ne 55%»
5] HUTMOHAC T.A.

33:0 ot
a 2023 r.

I[TPUHATO

Tlemaroruueckuii Coset

IIpotoxon Ne 1 ot

- 7—3 R 3
«30» aBrycta 2023 T. ABLYCT

PABOYAS IIPOTPAMMA
(ID 348570)

yuebHoro npeamera «Xumus. bazosblil ypoBeHb

1uIst 00y garoruxcst 8 — 9 Kiaccos

r. IBanoBo
-~ 2023 .



ITIOACHUTEJ/IbBHASA 3AIIMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 0011jero 06pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeGOBaHUII K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTebHOM IPOrpaMMbl OCHOBHOTO
obmiero obpasoBanwus, TipeactaBieHHbIx B @T'OC OOO, a Takke Ha OCHOBe (hefepanbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YYETOM KOHLIETILIMU TperiofiaBaHusi yueOHOTo mpeamMeTa
«XumMusi» B 00pa3oBaTebHBIX OpraHu3anusx Poccuiickoit @eseparyu.

[MporpaMma Mo XHMHUM [JaéT TIpefCTaBleHHe O Lefsx, oOieil cTpaTeruu obOyueHwus,
BOCITUTAHUSI W Pa3BUTHsA O0ydYarOIMXCsl CpeACTBaMM Y4eOHOro mpegMeTa, YCTaHABIMBAeT
o0si3aTesibHOe TpeIMeTHOe CojiepKaHue, TipelyCMaTpUBaeT pacripeZiejieHle ero 1o Kjaccam U
CTPYKTYpHpPOBaHHe I0 pasfiesiaM U TeMaM IporpaMMbl 110 XMMUY, OIpefiesisieT KOIMYeCTBeHHbIe
VM KaueCTBEeHHble XapaKTEpPUCTUKU COJEep)KaHWs, DPEKOMEHJYeMyl0 [O0C/e/0BaTe/IbHOCTh
M3yUYeHHs] XUMHUU C YIETOM MeXKIPeJIMETHBIX U BHYTPHUIIPEJMETHBIX CBsi3el, JIOTMKHA yueOHOro
Trporiecca, BO3pacTHbIX 0co0beHHOCTel 00yJaroLuXcsi, orpe/iensieT BO3MOXKHOCTH TpeiMeTa JIJist
peanu3anuy TpeOOBaHUI K pe3yJsibTaTaM OCBOEHHsI OCHOBHOUM 00pa30BaTe/IbHOM MPOrpaMMBbI Ha
yYPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, a Takxe TpeOOBaHUi K pe3ysibTaTaM 00yueHusi XUuMUU
Ha YpOBHe IjeJiell W3ydeHWs TipeJMeTa ¥ OCHOBHBIX BH/IOB Yy4eOHO-1I03HaBaTeTbHOU
JiesiTe/TbHOCTU 00yuarolIierocsi 1o 0CBOeHUI0 yuebHOT0 Co/iepKaHMUs.

3HaHMe XUMHH CJTy)KUT OCHOBOM [i71s1 ()OPMHPOBAaHKMSI MUPOBO33peHHsI 00yUaroI[erocs, ero
TNpe/iCTaB/eHUd 0 MaTepualbHOM e/IJMHCTBE MUPa, BXKHYIO POJIb UTPAOT (JOpPMUPYyEMbIe XUMUEN
TIpe/ICTaB/IeHYs] O B3aMMOIIPEBPAIL[eHHSIX SHEPTUH M 00 SBOJIIOL[UM BeIeCTB B MPHUPO/IE, O MyTsX
pelileHUsi 17100anbHBIX TPO0OJieM YCTOWYMBOTO DPa3BUTHUs uesioBeueCcTBa — ChIPheBOM,
SHEpPreTUUeCKOH, MUILeBOM 1 IKOJIOTHYeCKOi 6e30macHOCTH, MPobsieM 3paBoOXpaHeHusl.

W3yyeHne xumum:

CIIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEM /i  caMopas3BUTHS W (hopMHpPOBaHUS
KYJIbTYPbI TMYHOCTH, €€ 0b11ieil ¥ PyHKLMOHATbHOM rPaMOTHOCTH;

BHOCHT BKJ/IaZ, B (HOPMHUPOBaHMe MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTel 00yuaromuxcs,
HaBBIKOB MX  CaMOCTOSITe/TbHOM  yueOHOW  JieTellbHOCTH,  JKCIIepUMEeHTaTbHbIX U
WCCIeJOBaTe/IbCKUX YMEHHH, HeoOXOJWUMbIX KaK B TIOBCEJHEBHOW JKW3HH, TaK U B
rpodeCcCMOHa/ILHOM JiesiTeNTbHOCTH;

3HAaKOMUT CO CIeLU(UKOM HAy4YHOTO MBbIIJIEHNs], 3aK/a/blBaeT OCHOBBI 1|€I0CTHOTO
B3IJ/I51a HA €JUHCTBO MPUPO/IbI M Ue/IOBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TarioM B (HOPMUPOBAHUU
eCTeCTBeHHO-HAayYYHOU IPaMOTHOCTH 00yUaroIuxcs;

crioco6cTByeT (OPMUPOBAaHUIO 1[EHHOCTHOTO OTHOILIEHUSI K eCTeCTBeHHO-Hay4YHbIM
3HaHUSM, K TIpUPOJle, K UelIOBeKy, BHOCHUT CBOW BK/IaZ, B 3KOJIOTHUecKoe oOpa3oBaHUe
00yyYaroIUXCsl.

[laHHBle HarpaBeHUs B O00y4YeHMM XUMHUHM 00eCrieurBarOTCs CIIe[U(UKON CoeprKaHUs
yuebGHOro TmpeiMeTa, KOTOPBIA SIBIsIeTCS TefarorMuecky a/laliTUPOBAHHBIM OTpa)kKeHUeM
6a30B0oit HAyK XMMHU Ha OTIpeZie/IEHHOM 3Tarle eé pa3BUTHSL.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 001jero obpa3oBaHMsi OPHEHTHPOBAaH Ha OCBOEHUE
00y4JaroIMICS CUCTeMBI TIepBOHAUA/IbHBIX TIOHSITHN XVUMHH, OCHOB HEOPTaHMUEeCKON XUMUH U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMBbIX MOHSATHUN OPraHn4yecKol XUMUH.

CTpyKTypa cofiep)KaHusi TIporpaMMbl 10 XMMHUK C(OPMHUPOBaHA Ha OCHOBE CHUCTEMHOIO
nozaxoja K eé msyueHuto. CozeprkaHve CK/Ia/bIBaeTCSl U3 CUCTEMbI MOHATUA O XHMHUYECKOM
3/IeMeHTe ¥ BeIleCTBe W CHCTeMbl TIOHSATHH O XUMHUYeCKOW peakuun. O6Ge 3TH CHCTeMbI
CTPYKTYPHO OpraHM30BaHbl IO TPUHLMILY TOC/Ae[0BaTelbHOrO Pa3BUTHSl 3HAHWM Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHN Pa3HOr0 YPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOT'O yUeHHs1 KaK OCHOBBI BCETO eCTeCTBO3HaHUSI;

- ITepuognueckoro 3akoHa [. 1. MeHe/ieeBa Kak OCHOBHOI'O 3aKOHAa XUMUU;

- YUeHUs O CTPOEHUM aToMa U XUMUYEeCKOH CBSI3H;



- Mpe/iCTaBIeHuH 00 37IeKTPOTMTUYECKOM AMCCOL[MALIMK BeIleCTB B PACTBOPAx.

TeopeTuueckre 3HaHUSI pPAacCMaTPUBAKOTCS HA OCHOBE SMIIMPUYECKU II0JIyUeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, Ppa3BMBAIOTCS I10C/Ie[0BaTe/IbHO OT OJHOIO YPOBHS K [pPYrOMY,
BBITIONHSAS (YHKIUM OOBSCHEHHS W TIPOTHO3MPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH
NIPaKTUYeCKOr 0 [IPUMeHeHUs U NOJIyUeHNs] U3ydaeMblX Bell|eCTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHUPOBAHUIO TIPEJCTaBIeHUs] O
XUMHAYECKOM COCTaBJIsIIOLeld HayyHOM KapTHUHbI MHMpa B JIOTMKe e€ CUCTeMHOW IIpUPO/BbI,
L|eHHOCTHOT'O OTHOLIEeHHS1 K HAyUHOMY 3HaHUIO U MeTO/,aM M03HaHUs B HaykKe. VI3yueHre XUMUU
NPOUCXOAUT C TIpUB/I€YEHMEeM 3HaHWM M3 paHee M3Y4YeHHbIX yueOHbIX IpeJMeTOB:
«Okpyxarowmui Mup», «bronorus. 5-7 knacce» u «®Pu3nka. 7 Kaacc».

[Tpy u3yyeHUM XMMHUY IPOUCXOAUT (POPMUPOBaHKEe 3HAaHUM OCHOB XMMHUYeCKOW HayKU Kak
00/1aCcTH COBpPEMEHHOTO eCTeCTBO3HAHMUsI, TPAKTUUYECKOW /IesITe/TbHOCTH YesloBeKa U KakK OZIHOTO
13 KOMIIOHEHTOB MHUPOBOH KyJ/bTYypbl. 3ajaua yueOHOro IpejmeTra COCTOMT B (hOPMHUPOBaHUU
CUCTeMbl XMMUUYECKUX 3HaHUM — Ba)KHEHIIMX (PaKTOB, INMOHSATHM, 3aKOHOB U TEOPeTUYeCKHUX
TIOJIOKeHUH, [JOCTYIHbIX 0000IIeHNiI MHPOBO33pEHUYECKOro XapakTepa, f3blka HayKd, B
NpHOOILeHN K HayYHBIM METO/IaM TT03HAHUsI TIPU U3yUYeHHH BelleCTB U XMMHUECKUX peakLii, B
¢opMHpOBaHMM U pa3BUTHU T103HABaTe/JbHBIX YMEHMM W UX IpUMEHeHMH B yuebOHO-
TI03HaBaTebHOW M y4eOHO-HCCIIe/[0BaTe/TbCKOM /1esITe/TbHOCTH, OCBOEHHH TMPaBU/ 6e301acHOro
obpalljeHusi C BellleCTBAaMU B [TOBCeIHEBHOM JKU3HU.

[Ipy m3yuyeHWH XUMHWM Ha YPOBHEe OCHOBHOTO 001jero oOpa3oBaHMs BaKHOe 3HAaUYeHHe
npruobpesnu Takue Ljesu, Kak:

- (opMHpOBaHMe WHTE/IEKTyaJbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIPUHSTHIO peLleHHHd, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSIOLUMCS YC/IOBUSIM JKU3HU;

- HamnpaB/eHHOCTb O0yYeHHsI Ha CHUCTeMaTHYeCcKoe TIPUOOIIeHHe OO0yJarIuxcs K
CaMOCTOSITEJIbHOM ~ T03HaBaTelbHOM  /leATe/IbHOCTH, HAy4yHbIM  MeToJaM  II03HaHus,
(opMHPYIOLMM MOTHBALIMIO U Pa3BUTHeE CIIOCOOHOCTEN K XUMUH;

- obecrieyeHre yCJIOBHM, CITOCOOCTBYIOIIUX TPUOOPETEHUI0 OO0YYalOLUMKCS OIIbITa
pa3HO00Opa3HOU [1esTe/IbHOCTH, TIO3HAHWSI U CaMOTIO3HAaHWs, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHLUi), UIMeIOLINX YHUBepCaJbHOe 3HaUeHue /IS Pa3/InYHbIX BUZIOB JleTe/IbHOCTY;

- (hopmupoBanue o01el GyHKIMOHANTBHON 1 eCTeCTBEHHO-HAYUYHOW IPaMOTHOCTH, B TOM
yrcie yMeHUd OOBSCHSTh W OL|eHWBaTh sIBJIEHHS] OKPY)KAIOIero MHpa, WCIOJb3ys 3HaHUS U
OTBIT, TIONyueHHble TPU M3YYeHUM XHUMHM, TPUMEHATb WX TpPU pelleHuH 1pobieM B
TIOBCEJHEBHOM )KU3HU U TPY/I0BOM /1eATe/IbHOCTH;

- (hopmupoBaHue y 00yuaroLMXcsi TYMaHUCTUUYECKUX OTHOLLIEHWH, TTOHUMaHUsl LIeHHOCTH
XUMUYeCKUX 3HaHWW [J11 BbIPAOOTKM 3KOJIOTMYECKHU 1iesieco00pa3sHOro moBefieHUst B ObITY U
TPYZAOBOU [iesITe/TbHOCTU B Lie/IsIX COXPaHEHWsI CBOEro 37I0POBbsl M OKpY’Karollleld NMpUpoJHOM
cpefbl;

- pa3BUTHe MOTUBALU K 00yUYeHHI0, CTIOCOOHOCTEHN K CAMOKOHTPOJTFO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHWs O0O0ljeue/loBeUeCKHUX LI€EHHOCTeH, TOTOBHOCTH K OCO3HaHHOMY BBLIOOPY
nipodusisi ¥ HarpaB/IeHHOCTHU AajbHelero obyueHus..

OO1ee 4MC/I0 YacoB, OTBEeJEHHBIX /IS U3YUYeHUs] XUMUM Ha YPOBHE OCHOBHOTO 00II[ero
obpasoBanus, cocTtapyseT 136 yacoB: B 8 kyacce — 68 uacoB (2 yaca B Heziesr0), B 9 Knacce — 68
yacoB (2 yaca B HeJiesto).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHauyaibHbIe XMMHUECKHe MOHATHA

IIpegmer xumuu. Posib XMMUM B JKU3HU 4YesioBeKa. XuUMUs B cucTeme Hayk. Tema u
BeljecTBa. Pdusnueckre CBOWCTBa BelleCcTB. ArperatHoe COCTOsiHMe BewlecTB. [loHsiTHe O
MeTo/|aX TI03HaHUs B XMMHKU. YuCThIe BeljecTBa U cMecu. CriocoObl pasziesieHus: CMecei.

ATomMBI U MOneKy/bl. XUMHAYecKHe 371eMeHTbl. CHMBOJIbI XMMHYECKUX SJIEMEHTOB.
ITpocTele ¥ C/10XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe.

Xumunyeckasi (opmyna. BaneHTHOCTb aTOMOB XUMMWYECKMX 3/1€EMEHTOB. 3aKOH
TIOCTOSTHCTBA COocTaBa BewjecTB. OTHOCUTe/IbHAs aTOMHast Macca. OTHOCUTe/IbHAsE MOJIEKYJIsIpHast
Macca. MaccoBasi [j0J11 XMMUYeCKOI'0 3/ieMeHTa B COeJUHEeHUH.

KomuuectBo BemjectBa. Mosis. MosisipHasgs Macca. B3avMoCBs3b KO/IMYeCTBa, MacChl U
yKC/la CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTol no ¢popMysiaM XUMUUECKHX COeJUHEHUH.

dusnueckue U XUMUUYECKHe sBJIeHUs. XUMUUecKasd peaklus U eé MpU3HaKu. 3aKOH
COXpaHeHHsl MacChl BelljeCcTB. XUMHUUecKie ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelljeHnst, 00MeHa).

XumuuecKuti 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOH IOCY/I0H, MpaBUiaMu paboTel B 1abOpaTOpyu U MPHEMaMH
obpaiijeHusi ¢ sabopaTopHbIM 000py/OBaHWEM, W3ydeHWe U OrnvcaHue (PU3NUYeCKMX CBOWMCTB
00pas1joB HeopraHWYeCKWX BelecTB, HabmofeHre ¢usnuecknx (TIaB/ieHWe BOCKA, TasHUE
JIb/la, pacTUpaHye caxapa B CTYIKe, KAMeHWe W KOHJleHCalUsl BOZbl) U XMMHYeCKUX (FOpeHHe
CBeuM, TMpOKa/uBaHWE MeJHOW MPOBOJIOKM, B3aUMOJENCTBHME Mejla C KUCJIOTOW) SIBJIEHWUM,
Hab/ro/leHre U OTMcaHue TIPU3HAKOB TMPOTeKaHWss XMMHUUeCKUX peakivii (pa3/io’keHue caxapa,
B3aMMO/IeHiCTBHE CePHOW KHUCJIOTHI C XJIOpUZoM Oapwus, pasnoxeHue rugpokcuzaa meau (II) mpu
HarpeBaHWH, B3auUMOJeNCTBUe >Kene3a c pactBopoMm comd Mmeau (II), u3yueHuwe crioco6oB
pasziesieHUsl CMeceil: C TIOMOLbI0 MarHuTa, (UIbTPOBaHWE, BbIllapUBaHWe, AWCTUISLINSA,
xpomarorpadusi, TpoBe/ileHHMe OUMCTKM TIOBapeHHON cosid, HabsojeHre U OIUCcaHue
pe3yJIbTaTOB IIPOBEJEHUs] ONbITa, W/UIIOCTPUPYIOLEro 3aKOH COXPaHeHHsT MacChl, CO3[aHue
Mozesieid MoieKy1 (11apOCTepP>KHEBBIX).

BakHeililye npejcTaBUTe/ I HEOPraHUYEeCKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — s/1eMeHT M IPOCTOe BeLecTBO.
HaxoxaeHre Kuciopoja B pupoje, (pusnueckue U XMMUUYeCKre CBOWCTBA (peakLiu FOpeHus).
Oxkcuppl. TlpumeHenue kucnopoga. CriocoObl TOMydyeHUsi KUCAopoJa B JiabopaTtopuv U
NpoMbIiIeHHOCTU. KpyroBopoT kuciopoga B mpupofie. O30H — annoTponHas MojAvuUKaus
KHUC/I0POJa.

TensioBoil 3¢¢eKkT XuUMHUecKOoW peakLdd, TepPMOXUMMUECKHe ypaBHEHMs, 5K30- MU
SHZ0TepMUYeCKWe peaklUU. TOIIMBO: Yrosb U MeTaH. 3arpsi3HeHUe BO3[yXa, yCUIeHUe
NIapHUKOBOTrO 3(dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bogopos, — ssmemeHT U mpocTtoe BeiectBo. HaxoxzeHue Bojopoza B IIpUpOZe,
¢du3rueckre 1 XMHUUeCKHe CBOWCTBA, TPUMeHeHue, CrIoco0bI roydyeHust. KucioTs! v comm.

MonsipHbiii 00bEM Ta30B. PacuéThbl 10 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bozja Kak pactBoputens. PactBopel. HacelneHHble U
HeHacChblllleHHble PacTBOpPbl. PacTBOPUMOCTL Bell[eCTB B BoJe. MaccoBas [osis BelllecTBa B
pacTtBope. XuMuyeckue CBOMCTBa BOAbl. OcHOBaHMs. Posb pacTBOpPOB B NMPUPOZE U B JKU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arpsisHeHue NpUpOJHBbIX BoJ. OxpaHa M OYMCTKa
TIPUPOJIHBIX BOJ.

Knaccugukanus HeopraHuueckux coefvHeHui. Oxkcuapl. Kraccudukanys oKCcHJOB:
coneobpasytoiye (OCHOBHbIE, KUC/IOTHBIE, aM(oTepHbIe) 1 Hecosieobpa3ytoiiye. HomeHkiaTypa
okcuz10B. dusnueckue ¥ XUMUUECKHe CBOMCTBA OKCH/OB. [ToyueHre oKCH0B.
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OcHoBanus. Kaccudukaiyss OCHOBaHMM: ILE0YM U HepacTBOPHMbIE OCHOBaHMSL.
Homenknatypa ocHoBaHuii. ®u3nueckre W XUMHUYeCKHe CBOMCTBAa OCHOBaHUMW. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanms kucnot. Homenknarypa kucior. dusnueckve U XUMUYeCcKUe
cBoMcTBa KMCJIOT. Psaj aktuBHOCTH MeTanioB H. H. Bekerosa. [Tonyyenne Kucor.

Comu. HomeHknatypa coneil. @usnyeckue U XMMUUeCKWe CBOUCTBa cosied. [lomyueHue
coJiei.

'eHeTryeckas CBSI3b MeX/ly K/lacCaMyd HEOPraHUUeCKHUX COeJMHEeHUH.

Xumuueckutl 3kcnepumeHm:

KaueCTBeHHOe Oripe/ie/ieHre Co/lepyKaHus KUCI0poZa B BO3Zyxe, ToydyeHre, cobupaHue,
pacrmo3HaBaHHe W H3yueHHEe CBOMCTB KHC/IOPOZQA, HaOJofZieHue B3auMOJENCTBHS BeIIeCTB C
KHC/IOPOZIOM Y YCJIOBHSI BO3HUKHOBEHMS U TpeKpalljeHusl ropeHusi (1okapa), 03HaKOMJ/IeHHe C
oOpasljaMy OKCH/IOB M OIMCAHWE WX CBOWCTB, TOJy4eHHWe, coOWpaHHWe, pacrio3HaBaHUe U
v3yueHre CBOMCTB BOAoOpoja (TopeHue), B3auMOZeMCTBHe BoAopoja ¢ okcuaoMm Mmeau (II)
(BO3MOXXHO MCTIOMb30BaHKE BH/jeOMaTepraoB), Hab/moaeHne 00pa3iioB BelleCcTB KOTMYeCTBOM
1 monb, ucciefnoBaHe 0COOEHHOCTEH pacTBOPeHHs! BeIleCTB C pa3/MYHOM pacTBOPUMOCTHIO,
TPUTOTOB/IEHWE DPACTBOPOB C OMpeJeséHHOW MacCOBOW [0/el PacTBOPEHHOIO BeIecTBa,
B3aUMO/EMCTBUE BOJAbI C MeTa/jlaMU (HaTpueM U KaibLieM) (BO3MOXXHO MCIO/Ib30BaHUe
BU/IeOMaTepHUasioB), WCC/eloBaHue 00pas3joB HEOPraHWYeCKHWX BeIeCTB Pa3IMUHbIX K/IacCOB,
Hab/rofleHre M3MeHeHUsi OKpacKu WH/WKAaTOPOB B pacTBOpax KWCJIOT M IIlesioueld, u3ydyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOW KHMC/IOTBI, KUCJIOT C MeTaljlaMH,
peakiuii HeWTpaau3alyy, II0JlyueHWe HepacTBOPUMBIX OCHOBAaHWM, BbITECHEHUE OJ[HOTO
MeTasljla IPyTMM U3 pacTBOpa COJIY, pellleHre SKCIIepUMeHTa/IbHBIX 3aZ,au 1o TeMe «BaxHenmue
KJIaCChbl HEOPTaHUYECKUX COeIMHEeHUI».

ITepuoanueckui 3akoH U Ilepuoguueckas cucreMa XUMHYecKux 3jieMeHToB [I. H.
Menjeneesa. CTpoenue aToMoB. XumMHuuecKas CBf3b. OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[lepBrle MOMBITKA KjacCMpUKALMM XUMHUUECKUX 3jieMeHTOB. [loHsiTMe o0 rpynmax
CXOJIHBIX 3/1eMeHTOB (1lle/IOUHbIe U I1je/I0YHO3eMe/IbHble MeTasllbl, rajloreHbl, MHepTHbIE rasbl).
DieMeHTbI, KOTOpble 00pa3yroT amdoTepHble OKCHU/IbI U TUAPOKCUIBL.

[Tepuoguuecknii 3akoH. Ilepropnueckass cucreMa XUMHYeCKMX 31emeHTOB [l .
MenpeneeBa. KopotkomnepuogHasis W [JvHHONepuoAHas (opwmbl Ileproanueckoil CcUCTeMBI
xumMuueckux sneMmeHToB [I. U. MengeneeBa. [lepuogel n rpynnel. PU3HYECKHMM CMBICT
NOPSIKOBOI'O HOMepa, HOMEPOB I1epro/ia U FPYIIILI 3/IeMeHTa.

Crpoenue aromoB. CocrtaB aromHbIX sfAfep. Ms3orombl. OnekTpoHbl. (CTpoeHue
3JIeKTPOHHBIX 000/10UeK aTOMOB MepBbix 20 XUMHUECKUX 3/1eMeHTOB [lepronyeckoli CrCcTeMbl
O. WN. MenpgeneeBa. XapakTepuCTUKa XUMHUUECKOrO 3JIeMeHTa I10 ero II0JIO)KeHUIO B
[Tepuoanueckoii cucteme [. 1. MeHpeneeBa.

3aKOHOMEPHOCTU U3MEeHeHUs paZjyca aTOMOB XMMUUeCKHUX 3JIEMEHTOB, MeTa/UINYeCKuX U
HeMeTa/l/TMueCKUX CBOWCTB I10 FPyIaM U Mepruoam.

3Hauenue [leproanueckoro 3akoHa v [lepyuoanueckor CUCTeMbl XUMUYECKUX 3/IEMEHTOB
JJ151 pa3BUTHSI HAYKK U NpakTuKU. [1. V. MeHeneeB — yuéHblli U Tpa’kJjaHUH.

XuMmunyeckas CBSI3b. KoBanenrtHas (monsipHas 1%} HeToJIsIpHast) CBSI3b.
ONeKTPOOTPULIAaTeIbHOCTh XUMUUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenb  okuc/ieHus.  OKUCIUTE/NBHO-BOCCTAHOBUTEIBHBIE — peakyuu.  IIporjeccsr
OKUCJ/IeHUS] M BOCCTaHOB/IeHUs1. OKHUC/IUTeIM U BOCCTAHOBUTEJIH.

Xumuueckutl 3kcnepumeHm:

v3yueHre 00pasL[OB BeIeCTB MeTa/VIOB UM HeMeTa/l/IoB, B3aUMO/IeHCTBUe THIPOKCHA
LJMHKa C pacTBOpaMH KHCJ/OT W Lesioueld, NpOBeJileHHe ONbITOB, WUIFOCTPUPYIOLUX NPUMepHI
OKMCJIMTEeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUi (ropeHue, peakijuu pas/ioyKeHusl, COeJMHEeHNs).
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MescnpedmemHuble cesns3u

Peanu3arusi MeXXnpeZIMeTHBIX CBsI3el NPU M3yueHUM XUMHUH B 8 Kjacce OCyILeCTB/ISeTCS
yepe3 WCMO/b30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAyUHBbIX TIOHATHM, TaK U TIOHSTHMH,
SIBJISIFOLLIXCS] CUCTEMHBIMU /1J151 OT/le/IbHBIX TIPeJMEeTOB eCTeCTBEeHHO-HayuUHOr0 LIUK/Ia.

OO1e ecTecTBeHHO-HAayUHble TIOHSATHS: HayuHbId (akT, TUMOTe3a, TeOopus, 3aKOH,
aHanM3,  CUHTe3,  KilaccuuKanus,  TepuoAWYHOCTh,  HabmofeHye,  SKCIepUMEHT,
MO/le/TMpPOBaHKe, U3MepeHre, MO/ellb, sIBJIeHHe.

®u3nka: MaTepusi, aTOM, 3/1€KTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWZ, W30TOIbI,
PaJJM0aKTUBHOCTb, MOJIeKY/a, 37eKTPUUeCKuil 3apsiji, BellecTBO, Telo, 00bEM, arperaTHoe
COCTOSIHME BellleCTBa, ras3, ¢u3nyecKde BeJUUMHbI, €UHUL[bl U3MepeHMs, KOCMOC, IJIaHeThl,
3B€3/1b1, CoHIle.

Buonorusi: poTocunTes, apixanue, buocdepa.

leorpagusi: armocdepa, rugpocdepa, MUHepaabl, TOpHble TIOPOAbI, II0JIe3HbIE
VICKOTIaeMble, TOTI/IUBO, BOJJHbIE PeCYpPChI.

9 K/IACC

BeiecTBo M XUMHUeCKas peaKIusi

[Tepuognueckuii 3akoH. Ilepuopnueckass cucreMa XUMHYeCKMX 3iemeHToB [, U.
MenpeneeBa. CrTpoeHre aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMHWUYECKHUX
3/IEMEHTOB TIEPBbIX TPEX TMEepUOJ0B, Kaaus, KalbLUs U UX COeJMHEHWH B COOTBETCTBUU C
T10/I0)KeHeM 3j1eMeHTOB B [leprosinyeckoil cucTemMe U CTPO@HUEM UX aTOMOB.

CrpoeHuve BellecTBa: BH/Jbl XUMHUECKOM CBSI3W. THWIbI KPUCTa/VIMYECKUX pEeLIETOK,
3aBUCUMOCTb CBOWCTB BellleCTBa OT THUIMA KPUCTA/UIMYECKON DeléTKU U BHUJA XHMHUECKOU
CBSI3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeOpraHMuecKuX BelllecTB. XHMMHYeCKHe CBOWCTBA
Bel|eCTB, OTHOCSIIMXCS K Pa3/IMYHbIM KjacCaM HeopraHu4yeCKuX COeJUHEeHUM, reHeThuecKas
CBSI3b HEOPraHUUYEeCKUX BellleCTB.

Knaccugukarnys XuMUUeCcKUX peakijyil M0 pa3/IMUHbIM MpH3HaKaM (110 YMCIy U COCTaBy
YUacCTBYIOLIMX B peaklLMM BelecTB, MO TenaoBoMy 3(@deKTy, Mo H3MeHeHWIO CTereHei
OKUC/IeHHsI XUMUUeCKHX 371eMeHTOB, M0 0OpaTUMOCTH, IO Y4YacTHIO KaTanau3aTtopa). JDK30- U
5HJI0TePMUYeCKHe peakliiy, TePMOXMMUUeCKHe YPaBHeHUs!.

[ToHsATHE O CKOPOCTH XUMHUeCKoW peakuuu. IloHsiTie 06 0OpaTUMBIX U HEOOPAaTUMBIX
XUMUUYECKUX peaklusix. [IoHATHE O TOMOreHHbIX W TeTepOreHHbIX peakuusx. [loHsTHe O
kartanuse. IloHATHe 0 XWMHUYeCKOM paBHOBecuu. @akTOpbl, BAMSIOLIME HA CKOPOCTb
XUMUYECKOHN peakL[MM 1 M0JI0KeHHe XMMUUeCKOr0 PaBHOBECHS.

OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE  PeakLM, 3J1eKTPOHHBIA 0anaHC OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHOW peakiuu. CocTaB/ieHWe ypaBHEHUM OKHC/IUTEeIbHO-BOCCTAHOBUTEIbHbBIX
peaki1ii C MCro/Ib30BaHKeM MeTo/ia 37IeKTPOHHOro HasaHca.

Teopust 3/1€KTPOIMTUUECKOW AUCCOLMAlMU. DJIeKTPOUTEI U He3/1eKTPOIUThl. KaTHhoHbI,
aHUOHBbI. MexaHW3M [uCcCOoLMaly BelecTB C pa3/MYHbIMA BHJAMM XUMUYECKOW CBSI3HU.
Crenenb auccorpatyi. CuibHbIe U c/1abble 371eKTPOUTHI.

Peakijun MOHHOTO OOMeHa. Y CJIOBUsI TPOTeKaHUsI peaklid MOHHOTO oOMeHa, TOJiHbIe U
COKpalléHHble MOHHbIE ypaBHeHMs peaklid. CBOWMCTBa KMCJIOT, OCHOBAHWM U COJIeH B CBeTe
nipe/icTaB/ieHnid 00 37eKTPOMTUYECKON AuccolManui. KauecTBeHHble peakiUiM Ha WOHBI.
[TonsTue o ruaponrse Conen.

XumuuecKuti 3kcnepumeHm:

O3HaKOMJIEHHEe C MOZeIsIMU KPUCTa/VIMUeCKHUX DeLIETOK HeOpraHWYeCKMX BeleCTB —
MeTa/lJIOB U HeMeTa/yIOB (rpagura U anmasa), CAOKHBIX BellecTB (xyiopyuja HaTpus),
UCC/leloBaHWe 3aBUCHMOCTH CKOPOCTH XMMMUECKOW peakLMd OT BO3/eHCTBUSI Pas3/MUHBIX
(hakTOpOB, UCC/IefloBaHUe 3/1eKTPONPOBOJHOCTY PAaCTBOPOB BelleCTB, IpoLecca JUCCOLMaLUn
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KHUCJIOT, Le/ioued M Ccojed (BO3MOXKHO MCII0/Ib30BaHMEe BHJE0 MaTepuasoB), IpPOBeJeHUe
OTIBITOB, WITHOCTPUPYIOLIUX TPU3HAKU TIPOTEeKAaHUsi peaklyii MOHHOro obmeHa (oOpa3oBaHue
ocajika, BbllelleHHe Ta3a, oOpa3oBaHWe BOJbI), OMBITOB, WIFOCTPUPYIOIUX TIPUMEpPbI
OKMCJ/INTETbHO-BOCCTAHOBUTE/IbHBIX peakluil (rOpeHre, peakLUM pas/ioyKeHUsl, COeJUHEeHMS),
pacro3HaBaHWe HeOpraHWYeCKUX BeIeCTB C IOMOILbI0 KaueCTBEHHbIX peaklMii Ha WOHBI,
pellieHre SKCIepuMeHTa/lbHbIX 3a/jau.

HemeTanibl ¥ X COeJUHEHUS

OObmast xapakTepucTuka ranoreHoB. Oco0eHHOCTM CTpPOeHMs aTOMOB, XapaKTepHbIe
cTerieHM okucieHus. CTpoeHMe U (pU3MUeCKHe CBOMCTBA IPOCTHIX BeIleCTB — TraJOreHoB.
XuMuyeckue CBOMCTBa Ha NpUMepe xjopa (B3aMMOJEWCTBHE C MeTajjlaMM, HeMeTa/ljlaMH,
mesnoyamu). XsopoBozopos. CossiHasi KWC/IOTa, XMMHYeCKWe CBOMCTBa, TIOIyYeHue,
npuMeHeHue. JleliCcTBHe XJiopa U XJIOPOBO/IOPO/A Ha OpraHu3M uesioBeKa. BakHelIre X10pu/ibl
Y UX Haxo)K/leHue B NIpUpo/e.

OO6miast xapakrepucTuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKkTepHble cTereHW okucieHus. CTpoeHue U (pM3rUecKHe CBOMCTBA IMPOCTHIX BeILeCTB —
KHC/I0pOJia U cepbl. AJUIOTPONHbIe MOAM(UKALMY KUC/IOPOZAa U Cepbl. XMMHUUeCKWe CBOMCTBA
cepel. CepoBOZIOPOZ, CTpOeHHe, (U3MUecKue W XUMHUeckue cBoWCTBa. OKCHZBI Cepbl Kak
Npe/ICTaBUTEeNI KUCIOTHBIX OKCHZAOB. CepHasi KMC/IOTa, (py3nuUecKre M XUMUYECKHe CBOWCTBA
(obmme kak TpeACTaBUTENS Kiacca KHUCIAOT U Ccreluduueckue). XUMUYeCKHe PpeakIvy,
Jie)kalllie B OCHOBe TIPOMBIIIJIEHHOTO criocoba rosiyueHusi CepHOM KUCIOThL. IIpuMeHeHue
cepHOM KUC/IO0THI. CO/M CepHOM KMC/IOTHI, KaueCTBeHHas peaklusi Ha Cy/b(ar-uoH. HaxoxeHue
ceppl MW eé CoeJUHEHWM B TpupoJe. XHMHUYeCcKoe 3arpsi3HEHHe OKpyKatolleld cpefbl
COeIMHEHUsIMUA Cepbl (KUCIOTHBIE JOXKIH, 3arps3HeHHe BO37yXa U BOJOEMOB), CIIOCOOBI ero
rpejOTBpaLLeHUsI.

OOmiasi xapakTepucTvka 37eMeHTOB VA-rpymnmbl. OcoOOeHHOCTH CTPOeHHsi aTOMOB,
XapakTepHble CTeleHW OKUC/IeHWs. A30T, pacrpoCcTpaHeHHWe B TpUpoJe, (u3nueckKhe U
XUMUUecKue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUAK, ero (pusnueckye 1 XuMuueckre
CBOICTBa, MO/lyyeHHe U rpuMeHeHre. CoMM aMMOHUS, UX (U3NYecKre U XUMHAYeCcKre CBOMCTBA,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHS. A30THasi KMCJIOTa, e€ MOJyuyeHue,
¢usmueckie M XUMHUecKHWe CBoMcTBa (0OIMe Kak TMpejACTaBUTeNsl Kjacca KHCJIOT W
cneyu¢uyeckre). Vcrnonb3oBaHWe HWUTPAaTOB W CO/eli aMMOHMS B KayeCTBe MUHEepPasbHbIX
ynobpeHuii. XvMuueckoe 3arpsi3HeHHe OKpYyKarolllel cpe/ibl CoeJuHEHUsIMU a30Ta (KUCIOTHbIe
JOXK/IM, 3arpsi3HeHHe BO34yXa, MOuBbl U BOA0EMOB). Pocdop, annoTponHble MoAUpUKALIMU
docdopa, pusnueckre U xumuyeckue cBouctea. Okcuz docdopa (V) u pocdopHas KUCIOTa,
¢usnueckie M XUMHUYECKHe CBOWCTBA, MosiyueHWe. Vcriosnb3oBaHve ¢ocdaToB B KauecTBe
MUHepaJIbHBIX YA00peHUH.

O6masi xapakTepucTHKa 3meMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapakKTepHble CTelleHW OKUC/IeHUs. YT/Iepo/], a/uIOTPOIHble MoAU(UKaLMY, paclipOCTPaHEHUE B
nipupo/ie, pusnyeckre U XumMudyeckre cBorcTea. Azpcopbips. KpyroBopot yriiepoga B mpupoe.
Oxkcuppl yriaeposa, ux (usnueckre ¥ XUMUUECKHe CBOMCTBA, [eMCTBUE Ha >KUBble OPraHU3MBbI,
TIoTyueHre W TIpUMeHeHre. DKOJIoTHYecKue MpobsieMbl, CBsi3aHHbIe C OKCcHzoOM yriepoza (IV),
ruroTe3a ry100a7bHOTO TOTeIJIeH!sl K/MMara, MapHUKOBbIM 3¢ deKT. YronbHas KACIO0Ta U eé
cony, uxX (r3Uuyecke M XMMHUYeCKHWe CBOWCTBA, IOJlyueHWe W TpUMeHeHUe. KauecTBeHHast
peakuyss Ha KapOoHaT-uoHbl. Vcmonb3oBaHuWe KapboHaTOB B ObITY, MeJulIvHe,
MIPOMBIIIJIEHHOCTU U CeJTIbCKOM XO035IHCTBe.

[TepBoHaua/ibHbIe TIOHATHS 00 OpraHMUeCKWX BelllecTBaX Kak O COeJUHEHHUsIX yriaepoja
(MeTaH, 3TaH, STW/eH, alleTW/eH, S5TaHO/, [JIMLePHH, YKCyCHasi KucioTa). I[lpupopHbie
WCTOYHMKU YTJIeBOJOPOZOB (yrosib, TPUPOJHBIA ra3, HedTb), TPOAYKTbl WX TepepaboTKu
(6eH3uH), UX posb B OBITY ¥ IPOMBIIIIEHHOCTH. [IoHsATHe 0 OMOIOrHYeCKH Ba)KHBIX BellleCTBaX:



upax, Oeskax, yrneBojax — M WX POJM B JKM3HU ueloBeka. MarepuanbHoe efuHCTBO
OpPraHUYeCcKUX U HeOPraHUUeCKHUX COeJMHEeHUH.

KpemHuuii, ero ¢usnyeckue W XUMHUUECKHe CBOMCTBA, IO/yueHHWe M TpUMeHeHue.
CoemuHeHusi KpeMHusi B Tmipupogie. OOiue mnpexacraBieHusi o6 okcuzge kpemuus (IV) u
KpeMHHeBOM KrcsioTe. CUIMKATBI, UX UCITI0/Ib30BaHKE B OBbITY, B TIDOMBIIIJIEHHOCTH. BaykHeidie
CTpOWTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, LieMeHT, 0eToH, >kene300eToH. IIpoGremer
6e301MacHOT0 MCT0/Ib30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCETHEBHOM JKU3HHU.

XumuuecKuti 3kcnepumeHm:

u3yuyeHre 00pa3j0B HEOPTaHWYeCKUX BeIeCTB, CBOWCTB COJISTHOW KHCJIOTHI, TIPOBeZIEHHUE
KaueCTBEeHHBIX peaKLMii Ha XJIOPW/-MOHBI U Hab/ro/ieHre TIPU3HAKOB UX TIPOTEeKaHWsl, OTIbITHI,
oTpaxkaroiye ¢usnyeckrie U XMMHUUeCKhe CBOMCTBA rajJioTeHOB U UX COeAUHeHUN (BO3MOKHO
WCTIOb30BaHUe BUJjeOMaTepHasioB), O3HAaKOMJieHHe C obOpaslam XJIOpHOB (rajioreHu/oB),
O3HaKOM/IeHWe C o0pas3laMu ceppl W €€ CoeJUHEHUSIMA (BO3MOXKHO HCIIO/Tb30BaHKE
BUJleOMaTepuaoB), HabmofeHuWe Tmpoliecca OOyI/IMBaHUs —caxapa 07  JielCTBHeM
KOHIIEHTPUPOBAaHHOW CEPHOUM KHMC/IOThI, U3yueHHe XUMUUECKUX CBOWCTB pa30aB/ieHHOUW CepHOM
KWC/IOTBI, TIPOBe/leHre KaueCTBeHHOW peakiMd Ha Cy/ab(aT-uoH W Hab/rofieHue Tpu3HakKa eé
MpOoTeKaHusl, 03HaKOMJIeHHe C (M3UUecKUMU CBOMCTBaMU a30Ta, (ocdopa U UX coeJuHEHUM
(BO3MO>KHO MCITO/Tb30BaHKe BHZieOMaTepUasoB), obpasijamMu a30THbIX U (oCPOpHBIX y100peHnH,
nosyuyeHve, coOWpaHWe, pacrio3HaBaHWe M U3yuyeHHe CBOWCTB aMMHakKa, IIPOBeJIeHHe
KaueCTBEHHbIX peaklMid Ha HWOH aMMOHUSI U (ochaT-UOH M H3yueHHe [IPU3HAKOB MX
MPOTEKaHUsl, B3aMMOJEUCTBME KOHLIEeHTPHPOBAHHOW a30THOU KHUCJIOThI C Melbl) (BO3MOXXHO
VICTI0/Ib30BaHMe BH/IeOMAaTepUaoB), U3yueHUe MoJieneld KpUCTa/yIMyecKuX pelIeToK aamasa,
rpadura, dysiepeHa, O3HAaKOMJIEHHE C TIPOLIECCOM afCOpOLMM DPAaCTBOPEHHBIX BEI[ECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TPOTUBOTra3a, MojyueHue, cobrpaHue, pacrio3HaBaHUe
W M3yuYeHHe CBOMCTB YIJIEKHC/IOTO ras3a, TIpOBeZieHHe KaueCTBEHHBIX peakluii Ha KapOoHaT u
CWIMKAT-MOHbl W U3y4yeHHe T[IPU3HAaKOB WX TMPOTeKaHWs, O3HAKOMJIEHHWE C TIPOAYKLMen
CWIMKaTHOM MPOMBILLJIEHHOCTH, pellleHue SKCIIepUMeHTa/bHbIX 3ajau Mo TeMe «BakHeiine
HeMeTasl/Ibl U UX COeJUHEHUSI».

MeTta/ibl M MX COeAMHEHUS

OOiast xapakTepyuCTMKa XUMHWUECKHMX 3/IeMEHTOB — MeTa/VIOB Ha OCHOBAHWH MX
noJsioxkeHus B Ileproanueckoi cucreMe xumMmveckux 3ieMeHToB [1. VI. MeHgeneeBa u CTpoeHUs
atoMoB. CTpoeHMe MeTanaoB. MeTannuueckass CBsI3b W MeTa/l/IMuecKas KpUCTa/lMuecKas
pelléTka. ONeKTPOXUMHUUYECKWM psJi HalpsDKeHUM MeTaioB. Dusryeckue U XUMHUYeCKHUe
cBoricTBa MetasuioB. OO1ue criocobbl monydyeHusi MeTannoB. [ToHsATHE O KOPPO3UM MeTaslioB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX OT KOppo3uu. CIiiaBsl (CTanib, UyT'yH, AFOPaTOMUHNMN, OpOH3a) U
UX TIpUMeHeHue B ObITY U TIPOMBIIILIEHHOCTH.

[ITenouHble MeTas/uIbL: NOJIOKeHYe B Ileprofnueckor cucTeMe XMMHUYECKUX 3/1eMeHTOB /.
W. MenpeneeBa, CTpoeHVe MX aTOMOB, HaxOoXJeHHe B Npupoje. Pusnyeckue U XUMHUYECKHUe
CBOMCTBA (Ha NpuMepe HaTpus U Kanus). OKCUBI M THIPOKCHU/bI HATPUs U Kanus. [IpumeHneHne
11]eJIOUHBIX METAJ/IJIOB U UX COe/IMHEeHUH.

[ITenouHO3emesibHBIE MeTa/Ulbl MarHWd M KaJbLiMW: TMosiokeHwe B Ilepropnueckon
cucteMe XxuUMuueckux 3nemeHToB [I. M. MeHpeneeBa, CTpoeHHWe MX aTOMOB, HaxOXK[eHHUE B
npupofie. Pusnueckre U XMMHUYeCKHMe CBOMCTBA MarHus M KaibLus. BaxHelime coefuHeHUs
KasbLys (OKCHZ, TUJPOKCH/, comu). JKECTKOCTh BOJbI U CIIOCOOLI €8 yCTpaHeHMUs.

AmomuHui: nonoxxenue B [lepuosuyeckol cucteMe XuMHUecKux ssemeHTtos 1. U.
MeHpienieeBa, CTpOeHHe aToMa, HaxoX7eHue B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
antoMuHMs. AMGoTepHbIe CBOMCTBA OKCH/A Y TUAPOKCHU/IA a/TFOMUHMS.

Keneso: mnonoxenue B Ilepuoguueckoid cucteme XuMUyeckux 3nemeHtoB [I. U.
MeHnpieneeBa, CTpOeHHe aToOMa, HaxOXzeHHe B npupoze. dusnueckre U XUMAYECKHe CBOMCTBA



kenesa. Okcuapl, rugpokcuabl U comu xeneda (II) m xenesa (III), ux cocras, cBOMCTBa U
ToJlyYeHue.

XumuuecKuti 3kcnepumeHm:

O3HaKOM/IeHHe ¢ oOpa3liaMM MeTa/yloB U CIUIaBOB, WX (PU3WYECKUMH CBONCTBaMH,
V3yyeHHe pe3y/bTaTOB KOPPO3UMM METa/lI0B (BO3MOXHO HCII0/Ib30BaHHE BH/leOMaTepuasioB),
0coOeHHOCTel B3aUMOJIEMCTBUSI OKCH/Ia KaJTbIMSI M HATPHsI C BO/IOM (BO3MOXKHO MCITO/Ib30BaHHe
BH/IeEOMaTepUaoB), MCC/Ie[loBaHHe CBOWCTB >KECTKOM BO/Jbl, Ipoliecca TOpeHusi jKeie3a B
KAC/I0opoZe  (BO3MOXKHO  WCIIO/Ib30BaHWe  BUZeOMaTepuasaoB), IPU3HAKOB  IMPOTEKaHWs
KaueCTBEHHbBIX peakliiii Ha WOHbI: MarHus, Kaabliys, aJlOMUHUS, [IUHKA, >xene3a (II) u xenesa
(I1), menu (II), HabrO/IEHME W OTIMICAaHUE MPOLIECCOB OKPAIIMBAHUS TUIaMeHW MOHAMU HaTpHS,
Ka/usl ¥ KaibLMsl (BO3MOXKHO HCII0/Ib30BaHKE BHeOMaTeprasoB), UCCIe0BaHUe aM(pOTepPHbIX
CBOMCTB T'MJPOKCH/A alFOMUHUS Y FMPOKCH/A [IMHKA, pellleHre SKCIIepUMeHTalbHbIX 3aa4 110
TeMe «BakHel1111e MeTaibl U UX COeUHEHHS».

XuMHUA ¥ OKPYy)Kawlias cpeja

BerjectBa 1 MaTepuanbl B IOBCeJHEBHOW >KM3HU uerioBeKa. besomacHoe ucrnosib30BaHue
BEI[eCTB M XWMHUYECKHX peakuuii B ObiTy. [lepBasi moMmolb NP XUMUYECKHX OXKOTax M
OTpaBJ/IeHUSIX.

XuMUYeckoe 3arpsi3HeHHe OKpY’Karoller cpefibl (IpefiesibHast JOMyCTUMas KOHLeHTpaLus
BeltlecTB, fgasiee — [1/]K). Ponb xvMuu B pellieHuH 3K0JIOTHYeCKUX 1pobsiem.

Xumuueckuii 3kcnepumeHm:

n3yueHue 00pa3ljoB MaTepuasioB (CTEKJIO, CTyIaBbl METAJIOB, TTOJIMMepHbIe MaTepUarbl).

MesicnpedmemHuble cesnsu

Peanusanusi MeXXrpeIMeTHBIX CBsI3ei MPU U3yUeHUM XMMHU B 9 Kijlacce OCyILeCTB/IseTCs
yepe3 WCIO/Mb30BaHWE KakK OOIMIMX eCTeCTBEHHO-HAYUHBIX TIIOHATHM, TaK M TIOHSATHH,
SIBJISIFOLLMXCS] CHCTEMHBIMU /1 OT/le/IbHBIX MPeJIMETOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/Ia.

OOmye ecTeCTBEHHO-HAayuUHble TIOHSATHS: HAyuHbId (DakT, THUIIOTe3a, 3aKOH, TeOpHs,
aHa/iM3,  CHUHTe3,  KiaccupuKalus,  TepUOAUYHOCTb,  HabOJOZileHWe,  SKCIepUMEHT,
MO/le/IMpOBaHue, u3MepeHue, Mo/ieJib, siBleH1e, TapHUKOBbIN 3()(eKT, TeXHOIO0rvsl, MaTepuarbl.

dusukKa: MaTepusi, aTOM, »5JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYK/IW[, HW30TOMbI,
PaIM0aKTUBHOCTb, MOJIEKYyJ/a, O3/eKTPUUeCKWW 3apsifl, TPOBOJHUKH, IIOYIIPOBOJHUKHY,
JV3/IeKTPUKH, (OTO3/IeMEHT, BellecTBO, Teslo, 00bEM, arperaTHOe COCTOsSIHME BelllecTBa, ras,
pacTBOp, paCTBOPUMOCTb, KpHUCTa/yMueckasi peléTKa, CrJiaBbl, (QU3NUecKue BeTUUYMHBI,
eIMHHULIbI U3MepPeHHsl, KOCMUUeCKoe IPOCTPaHCTBO, IJIaHeThl, 3Bé3/bl, CosHLe.

Buonorusi: ¢orocunTes, abixaHue, Ouocdepa, sKOcHMCTeMa, MUHepasbHbIe yA00peHwUs,
MHKPO3/IEMEHTbI, MAKPO3JIEMEHTbI, ITUTaTe/IbHbIE BelleCTBa.

leorpadus: armocdepa, rugpocdepa, MHUHepaabl, TOpHble T[OPOAbI, I0JIe3HbIE
VICKOTlaeMble, TOIJIMBO, BOJIHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IBTATbBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHMsI TPOTrpaMMbl OCHOBHOrO 00Iiero o0pa3oBaHHs
JOCTUTAIOTCS B X07le 00yueHHst XMMHUU B eJMHCTBe yueOHOM W BOCTIUTATeTbHOU /IesTeTbHOCTH B
COOTBETCTBUM C TPAJULIMOHHBIMHU POCCUICKUMU COLIMOKY/IBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU
L[eHHOCTSIMM, TIPUHATBIMH B OOIeCTBe TIpaBW/aMd W HOPDMaMH TIOBEJEHHSI M CII0OCOOCTBYIOT
TpoL{eccaM CaMOTIO3HAHUSI, CAMODPa3BUTHS 1 COLIMAM3AL[N 00yUaroIiXCsl.

JINYHOCTHBIE pe3y/bTaThl OTPA)XAlOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBO/CTBOBATHCS
CHCTeMO} TIO3UTHBHBIX L|eHHOCTHBIX OpPHeHTal[uid M pacliMpeHHe OIbITa JesTebHOCTH Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS:

L[EHHOCTHOTO OTHOIIEHHS K OTeueCTBEHHOMY KyJ/bTYPHOMY, UCTOPUYECKOMY W HAyYHOMY
HAC/Teii0, TIOHWMAaHHUs 3HayeHWs XHUMHUeCKOM HayKd B JKHU3HA COBDPEMEHHOro OOIjecTBa,
CIIOCOOHOCTH B/aZieTh AOCTOBEpHOM HH(OpMalLveil O TepefoBbIX JOCTI)KEHUSX M OTKPBITHSX
MMDOBOIM M OTeueCTBEHHON XHMHH, 3aMHTepeCOBaHHOCTH B HAayUHBIX 3HAHUSX 00 yCTpOWCTBe
MHpa ¥ 00I11eCTBa;

2) rpaK;JaHCKOr0 BOCIIUTAHMSA:

Tpe/ICTaB/IeHUsT O COLMAJbHBIX HOPMax M TMPaBUIaX MEXIMYHOCTHBIX OTHOIIEHHH B
KOJUIeKTVBe, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOI[eCTBEHHO TIO/e3HOH, yueOHO-
HCCJIe/[0BaTe/IbCKOM, TBOPUECKOW U [IPYTUX BUAAX [eSTelbHOCTH, TOTOBHOCTUA K Pa3HOOOpa3HOi
COBMECTHOMW [IesiTeJIbHOCTH TIPY BBINOJHEHWW Y4eOHBIX, MO3HAaBaTebHBIX 3aJay, BHIOJTHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3[JaHUH YUeOHBIX MPOEKTOB, CTPeM/IEHHS K B3aUMOIIOHUMAHHUIO 1
B3aHMOIIOMOIIM B TIpoljecce 3ToN yueOHOM [lesTeNbHOCTH, TOTOBHOCTH OLI€HMBaTh CBOE
TMOBeZIeHre 1 TIOCTYTIKM CBOMX TOBAPHILEN C TIO3UIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
0CO3HaHUSI MOC/Ie/ICTBUI MOCTYTIKOB;

3) eHHOCTH HAYYHOTr'0 MIO3HAHUS:

MHMDOBO33peHUecKre  TMpe/CTaBlIeHWss O  BeljecTBe W XUMHUECKOW  peakLWy,
COOTBETCTBYIOLIFiE COBPEMEHHOMY VDOBHIO pa3BUTHSI HayKH U COCTAB/SIOLIHE OCHOBY [IIs
MOHMMAaHUSI CYI{HOCTH HayYHOU KapTHHBI MHUPa, NpeZCTaB/IeHus 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPO/bI, B3aMMOCBSI3SIX UeloBeKa C MPUPOAHOU Cpeioi, O PO/ XMMHU B TTO3HAHUM
3THX 3aKOHOMEPHOCTei;

Mo3HaBaTe/lbHbIe MOTHBBI, HarlpaB/ieHHble Ha II0JlydeHHe HOBBIX 3HAaHUK 110 XMWY,
HeoOXofuMble /711 OOBsICHEeHHs] HaOMI0JaeMbIX TIPOLIECCOB U SIBJIEHHH, TI03HaBaTelbHOM,
MH(QOPMAIIMOHHOW U UMTATe/bCKON KY/IbTYPhI, B TOM UKC/Ie HaBBIKOB CAaMOCTOSITe/TbHOM PabOTHI C
yueOHbIMU TEeKCTaMH, CIPABOUHOM JUTepaTypoM, [OCTYIHBIMM TeXHHUECKUMH Cpe/CTBaMU
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MHTepeC K OOyueHHIO U II03HAHMWIO, H0003HATEBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHOW U MCC/IeA0BATeNbCKOU [eSTeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaB/JIeHHOCTH U yPOBHS 00yUeHUs1 B albHeHIIem;

4) hbopMupoBaHNA KY/JIbTYPHI 370POBbA:

0CO3HaHHe LIeHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOLIIEHHsI K CBOeMY 3/J0POBbIO, YCTaHOBKH
Ha 370pOBbI 00pa3 >KW3HW, OCO3HAHHE TIOC/e/CTBUMA UM HENMpUsATHe BpeJHbIX MPUBBIYEK
(yrotpebieHHst anKorosisi, HApKOTHMKOB, KypeHHs), HeoOXOAMMOCTH COOJIIOfIeHHs] TIpaBHI
6e3omacHOCTH IpH 00OpaIleHNH C XUMAYeCKUMU BeIl[eCTBaMH B ObITY U peasibHOM JKU3HY;

5) TPy/10BOr0 BOCIIMTaHUSI:

WHTepeC K MPAKTUYeCKOMY M3yueHHI0 Tipodeccuid U Tpy/a pa3/iMuHOrO pojia, yBakKeHHe K
TPYAY Y pe3y/bTaTaM TPYZAOBOH [iesATeTbHOCTH, B TOM YKCJIe Ha OCHOBE ITPUMeHeHHs! ITPeIMeTHBIX
3HAaHWW TI0 XWUMWM, OCO3HaHHbIM BbIOOp WHAWBUAYAJbLHONW TPAEKTOPHUU  TIPO/IO/DKEHHUS
o0pa3oBaHUsI C YUETOM JIMUHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIeCTBeHHBIX
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MHTEPeCOB U TMOTpeOHOCTel, ycCrmemrHoW TpodeCCUOHATBHON [eSTeTbHOCTH W Pa3BUTHS
Heo0X0/IMMBIX YMeHU, TOTOBHOCTh a/JalITUPOBAThCs B MPodeCcCUoHaTbHOM cpejie;

6) 53K0/10rMuecKoro BOCIIUTaHHA:

9KOJIOTMUEeCKH Ljesiecoobpa3Hoe OTHOIIeHWe K MpHUpOo/ie KaK MCTOUHHKY XU3HU Ha 3emiie,
OCHOBe eé CyleCTBOBaHHS, TMOHMMaHWe LIEHHOCTH 3/10pOBOro M 0Oe3omacHoro obpasa >Ku3HH,
OTBETCTBEHHOe OTHOIleHHe K COOCTBeHHOMY (U3MUYeCKOMY U TICUXHUUeCKOMY 3[J0POBBIO,
0CO3HaHMe 1[eHHOCTH COOJTFOZIeHus TIpaBU/ 6e30T1acHOTO MOBe/IeHus TIpK paboTe C BelecTBaMH, a
TaKKe B CUTyaLUsiX, yTPOKaIOLMX 3/[0POBbIO 1 XKU3HU JIIO/IeH;

CIOCOOHOCTH TMPUMEHSITh 3HaHMs, TIOTyYaeMble TpY U3yUeHUU XUMWH, JI/Isl pellieHuns 3a7ad,
CBSI3aHHBIX C OKpY’)Katollled NPUPOJHOU CpefloM, [Jsl TIOBBILLIEHUS YPOBHSI 3KOJOTMYeCKOH
KYJIbTYPbI, OCO3HaHMs TJI00a7bHOrO XapakTepa JKOJ0TWYeCKHUX TMPoOsieM U IMyTeill WX pelieHHs
MOCPeJICTBOM METO/I0OB XHMMHH, SKOJOTMYECKOr0 MBILLIJIEHUs], YMEHUs] PYKOBOJCTBOBATbCS UM B
T03HaBaTebHOM, KOMMYHUKAaTHBHOM U COLJUA/IbHOM IPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATHI

B cocrtaBe MmertarpeJMeTHBIX pe3yJ/bTaTOB BbIAEISIOT 3HauMMble /i1 (POPMHPOBaHUS
MHUPOBO33peHusi o0IlleHayuHble TOHSATHS (3aKOH, Teopws, MPUHLIWII, TUIOTe3a, (akT, cUcTema,
TMIPOLIeCC, SKCIIEPUMEHT U JIPyToe.), KOTOpPbIe HCIO/b3YIOTCS B €CTeCTBEHHO-HAYUYHBIX yUeOHBIX
rpeiMeTax Y MO3BOJISIFOT HA OCHOBE 3HAHUM M3 3TUX MpeAMeTOB (JOPMUPOBaTh Mpe/iCTaB/ieHue 0
[[e/IOCTHOM HAay4YHOM KapTWHE MHDPA, U YHUBepCa/lbHble yueOHbIe NecTBUs (TT03HABATe/bHBIE,
KOMMYHUKaTUBHbIE, peryJysTUBHBbIE), KOTOpble obecreunBatOT (OPMHpPOBAHHWE TOTOBHOCTH K
CaMOCTOSATEe/ILHOMY T/IAHUPOBAHHUIO M OCYIL[eCTBJIEHUIO YUeOHOM /IesTeTbHOCTH.

ITo3HaBaTe/bHBbIe YHHBepPCa/IbHbIe yueOHbIe /|efiCTBUA

Ba3oBbie 1oruyeckue JeiicTBUA:

YMEHMUs] MCIO/b30BaTh IIPUEMBbI JIOTUUECKOTO MBILIJIEHUS] TpA  OCBOEHWUW 3HAHWM:
PaCKphIBaTh CMBICI XUMUUECKUX MOHATUM (BBIJE/ATh UX XapaKTepHble PU3HAKH, YCTaHABIMBATh
B3aMMOCBSI3b C JPYTMMH TOHSTUSMH), WCTIOb30BaTh TOHATUS /il OOBSICHEHUs] OT/elbHbIX
(aKTOB M sIBJIeHHH, BLIOMPaTh OCHOBAHUS U KPUTEPHH [/ KJIaCCU(PUKALIMA XMMUYeCKUX BeIleCTB
M XUMUUYECKUX peaklWii, yCTaHaB/IMBAThb IPUUWHHO-C/Ie[ICTBEHHbIE CBSI3U MeXAy OO0BeKTamu
W3y4eHus, CTPOUTh JIOTMYeCKHWe pacCyxjeHus (MHIYKTUBHble, [eJyKTHBHbIe, 110 aHa/JOrWu),
JleniaTb BbIBO/IbI U 3aK/THOUEHHST;

yMeHHe TIpUMeHSIThb B Tpoliecce TMO3HaHHWS TMOHATHS (TIpeJMeTHble U MeTarpejMeTHbIe),
CUMBO/IMUeCKre (3HaKOBbIe) MOJeNH, WCIOo/b3yeMble B XWMHUM, TpeoOpa3oBbIBaTh IIMPOKO
NpUMeHsieMble B XMMHU MO/Jie/IbHble TpeJCTaB/leHUss — XUMHUYeCKUH 3HaK (CUMBOJI 3J/leMeHTa),
xUMudeckass (opMysia M ypaBHeHHMe XUMMWUECKOW peakUWMd — TIpU pelleHUd yueOHO-
M03HaBaTe/bHBIX 33/lay, C YUYETOM 3THUX MO/ e/IbHBIX Npe/|CTaB/1eHUN BbISIB/IATh U XapaKTepru30BaTh
CyllleCTBeHHbIe TIPU3HAKK M3yuaeMbiX 00beKTOB — XMMHUYeCKUX Bell[eCTB U XUMUUeCKUX peakLivi,
BBISBJISITb  OOIMe 3aKOHOMEPHOCTH, TPUYMHHO-C/IeJICTBeHHbIE CBSI3M W TIPOTUBODEYMs B
M3y4aeMbIX IpoLieccax U sIBJIEHUSIX.

Ba3oBble ncciejoBaTe/1bCKue AeUCTBHA:

yMeHHe MCIMO0/b30BaTh IOCTaB/AeHHbIe BOIPOCHI B KaueCcTBe WHCTPYMEHTa IMO3HaHWs, a
TaK)ke B KauecTBe OCHOBBI /i1 (OPMMPOBAHHMSI THUIIOTe3bl IO TPOBEpPKe MPaBUIbHOCTH
BbICKa3bIBaeMbIX CYKJEHU;

nproOpeTeHre OMbITa MO TJIAHMPOBAHUIO, OPraHW3allid U TIPOBEJEHHI0 YUeHHUeCKHX
9KCTIepUMEHTOB, yMeHHe Hab/ro/1aTh 3a XO/I0M IpOL{ecca, CaMOCTOSITe/IbHO TPOrHO3UPOBaTh ero
pe3ynbTar, (GopMyarpoBaTh 0000IIeHHs ¥ BBIBOABI 10 pe3y/bTaTaM TPOBEAEHHOTO OIIbITA,
HCCJIeIoBaHMs, COCTAaBJIATh OTUYET O TIPO/ie/laHHOM paboTe.

Pa6ota ¢ uadopmanueii:

yMeHHe BbIOMpaTh, aHA/TM3UPOBaTh U UHTEPIPETUPOBATh UH(POPMALMIO pa3/TMUHBIX BUJJOB U
¢opM mpezcTaBieHus], MMOJydyaeMyl0 K3 pasHbIX WCTOYHUKOB (Hay4HO-TIOMyJIsipHasi JUTeparypa
XUMHUYEeCKOT0 COjiepKaHusl, CTIpaBOYHbIe TI0Cco0usi, pecypchl VIHTepHeTa), KpUTHYeCKU OL|eHUBATh
MPOTUBOPEUUBYIO 1 HEJJOCTOBEPHYIO MH(OPMaLIUIO;
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yMeHHe TPUMEHSTh Pa3/UuHble METO/bI U 3arpoChl TIPU TIOMCKe U 0TOope MHbOpMaru 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [IJIsI BBITIOJTHEHHsT YUeOHbIX U MMO3HABATE/IbHBIX 3a/1au
OTIpe/Ie/IEHHOTO THMA, TpUOOpeTeHHe OrmbiTa B 00JIACTH HWCIOIB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJileHHe KYJbTYPOM aKTUBHOT'O MCIO/Ib30BaHUS Pa3IMYHbIX
MOUCKOBBIX CHCTEM, CaMOCTOSITeJTbHO BbIOMpATh ONTHUMa/lbHYIO (GOpPMYy TIpeZCTaB/IeHHs
WHpOpMaIMM ¥ WITKOCTPUPOBATh pelllaeMble 3aJaudl HECT0KHBIMM CXeMaMH, [JuarpaMMaMH,
IpyrumMu opMaMu TpaviKi ¥ UX KOMOUHAIUSIMU;

yM€eHHe WCII0/Ib30BaTh W aHAAM3MPOBaTh B TIpoliecce yueOHOW M HMCC/Ie[0BaTe/bCKON
JIesITeJTbHOCTH MH(GOPMALIUIO0 O BJAUSHUM TIPOMBIIIIJIEHHOCTH, CeJTbCKOTO XO3SHCTBAa U TPAHCIIOpTa
Ha COCTOsIHUE OKPY’Karollel IPUPOJHOM Cpe/ibl.

KoMMyHHKaTHBHbIE YyHUBEPCa/IbHbIE YUeOHbIe JeHCTBHA:

yMeHHs 3aiaBaTh BOMpPOCHl (B Xofe JAuanora W (WIM) [JUCKYCCHH) TIO CYILECTBY
obcyxmaemoli Tembl, (HOpPMYJHUPOBaTb CBOM TIPEJIOKEHWS] OTHOCHUTE/ILHO  BBITIOJTHEHHS
rpe/iyioKeHHOM 3a/lauu;

yYMeHHUSsI TIPe/ICTaB/IATh TIOTyYeHHbIe Pe3y/IbTaThl M03HABATebHOMN /1€ Te/TbHOCTH B YCTHBIX
U TMCbMEHHBIX TEeKCTaxX; /e/aTh IMPe3eHTAl[UI0 pe3yJ/IbTaTOB BBITIOTHEHUS XWMHUECKOTO
JKCTiepuMeHTa (71ab0paTOpHOTO OMbITa, J1abOpaTOpHOW pabOThl IO HCC/IeOBAaHUIO CBOMCTB
BeIIeCTB, yueOHOTO0 MpOeKTa);

yMeHHs1 yueOHOTO COTPY/HMYECTBAa CO CBEPCTHHKAMH B COBMECTHOW ITO3HABAaTeTbHON U
WCC/Ie/IOBaTe/IbCKON IeATeIbHOCTA TIPU pellieHWH BO3HUKAIOIIMX Tpo0/ieM Ha OCHOBe YuéTra
o0IMX WHTEPEeCOB W COIJIaCOBaHUS TO3WLMH (00CYyXJeHHs, OOMeH MHEeHUsMH, «MO3TOBbIE
IITYPMbI», KOODJWHAIMs COBMECTHBIX AEHCTBUM, OTpe/ie/ieHHe KPUTEPHUEB IO OIleHKe KauyecTBa
BBITIO/THEHHOUW pabOThI U [IPyTHE).

Pery/siTHBHBbIE YHUBePCa/IbHBIE YUeOHbIe JeHCTBUS:

yMeHHe CaMOCTOSITe/IbHO OTIPeZie/isiTh LIe/M [IesTeJTbHOCTH, TIJIAHWPOBAaTh, OCYIIECTB/ISTh,
KOHTDOJIMDOBaTh W TIPU HEOOXOAWMOCTH KODPEKTHPOBAaThb CBOK [IeSITebHOCTh, BHIOUpATh
Haubosiee 3peKTUBHBIE CITOCOOBI pellleHrsT yueOHbIX U TT03HABATe/IbHBIX 3a/]au, CAMOCTOSITE/TEHO
COCTaBJISITh WIN KOPPEKTUPOBATh MPe/JI0O’KEHHBIN a/JrOPUTM JIeMCTBHIA TIPY BBITIOJTHEHUU 3a/JaHUH
C YY4ETOM TIOJlyueHHWs] HOBBIX 3HaHWM 00 H3ydaeMbIX OOBEKTaX — BeIeCTBaX U PpeakIusX,
OLIeHWBaTh COOTBETCTBHE TIOJIyUYEeHHOTO pe3y/ibTaTa 3asiBJI€HHOM IIe/Ii, YMEHHe HCI0/b30BaTh U
aHA/TM3UPOBAaTh KOHTEKCTHI, TIPe/jlaraeMble B YC/IOBUH 3a/IaHUM.

IMPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMeTHBIX pe3y/bTaTOB 110 OCBOEHHIO 0053aTe/IbHOTO COJIePKaHu,
YCTAaHOBJIEHHOTO MIaHHOW (efepasibHOM pabodeil TIPOrpaMMOM, BBIZIE/ISIIOT:  OCBOEHHbBIE
o0yvaromyMHUCs Hay4Hble 3HaHWs, YMEHUs U CIIOCOObI [eWCTBUM, crieluduueckue s
npeAMeTHON 007acT «XUMUs», BUIbl /I€ATEBHOCTH TIO TIOJyUeHWI0 HOBOTO 3HAaHWs, €ro
WHTepIpeTaruy, Mpeodpa30BaHUI0 U IPUMEHEHHUIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyalUsIX.

K koHlly oOyueHusi B 8 Kjacce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI
oTpakaTh CHOPMUPOBAHHOCTD y 0OYUarOIINXCS YMEeHUH:

®  pacKphIBaTh CMBIC/T OCHOBHBIX XMMHUYECKUX TOHSITHHA: aTOM, MOJIEKY/Ia, XUMHUYeCKUM

3/IeMeHT, TIPOCTOe  BeI[eCTBO, CJIO)KHOe BeIIeCTBO, CMechb (OJHOpPOAHas U
HEeO/IHOPOZHAs), Ba/JeHTHOCTh, OTHOCHTE/IbHAasi aTOMHAas W MOJIeKYJIspHasi Macca,
KOJTMYEeCTBO BeIlecTBa, MOJIb, MOJISIPHAsi Macca, MacCoBast I0Jisi XUMHUUECKOTO 3/IeMeHTa
B COeJUHEHWW, MOJSPHbIA  O00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE,  COJib,
3JIEKTPOOTPHILIATE/ILHOCTh, CTEMeHh OKUC/IeHUs, XUMUUeCKas peakiysi, Kiaccudukarus
peaKiuii: peaklMu COeJUHEHUs], PeakLUM pa3/IoKeHUs, Peakluy 3aMell|eHus], PeaKIun
oOMeHa, 3K30- U 3H/JJ0OTePMUYECKHe PeakliH, TerIoBol 3hGheKT peakiuu, AP0 aToMa,
3/IEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOWTa/lb, paflyC aToMa, XUMHUecKasl CBsi3b,
TOJIIPHAsT U HeTOJIIPHasi KOBaJIeHTHasl CBsi3b, WOHHAsl CBSI3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi /10/1s BelriecTBa (MPOLieHTHast KOHLEHTPALUsi) B paCTBOPE;

®  WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TIOHATHUN W TIPUMEHSTb 3TH

TIOHSITHSI TIPY OMMCAHWU BEIeCTB U UX MpeBpalleHnH;
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WCMO/b30BaTh XUMMUECKYH) CUMBOJMKY JJIs1 COCTaBleHHsl (OpMy/ BelecTB U
ypaBHEHUN XUMUYeCKUX peakiui;

OTipeZiesIsiTb BaJeHTHOCTH aTOMOB 3/IEMEHTOB B OWHApHBIX COEJUHEHUSX, CTelleHb
OKHCJIeHUsI 3JIeMeHTOB B OWHApHBIX COeJUHEHHUsIX, TIPUHA//Ie)KHOCTh BeIecTB K
orpe/ile/I6HHOMY KJacCy CoeJuHeHHMH 10 ¢opMmy/aaM, BHJ XUMHUECKOW CBSI3U
(KoBasileHTHast U UOHHAs1) B HEOPraHUUeCKHUX COeZIMHEeHNsIX;

packpeiBaTb CMbICa [lepuoaunueckoro 3akoHa [. M. MenzeneeBa: [eMOHCTPUPOBATh
MOHVMaHWe TepUOJUYeCKON 3aBUCHMOCTU CBOWMCTB XUMHMUECKHUX 3JIEMEHTOB OT MX
nosioxkeHnss B Ilepuosuueckol cucTeme, 3aKOHOB COXpPaHEHMs] MacChl BellleCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHUs, 3aKOHa ABOra/ipo;

ONMUCHIBATE M XapakTepu3oBaTb TabmuuHyro ¢opmy Ileproguueckod cHUCTEMBI
XMMMUECKUX 5/IeMEHTOB: pa3/iMyaTh MOHSTUS «IJlaBHas mnoArpynmna (A-rpynmna)» U
«robouHass moarpynma (b-rpymma)», Masmbie ¥ OOnbIINMe TEPUOABI, COOTHOCHUTH
o0o03HaueHUst, KOTOpble UMeloTcsi B Tabsuile «Ileproanueckass cucreMa XUMHYeCKUX
snemeHToB [. V. MeHjeneeBa» C UYUC/IOBBIMM XapaKTePUCTHKaMU CTPOEHHsS aTOMOB
XUMAYEeCKUX 371eMeHTOB (cocTaB U 3apsifi sjpa, oOilee UHC/IO 3/€KTPOHOB U
pacripefie/ieHle MX IO 371eKTPOHHBIM CJ/I0SIM);

K/IaCCU(ULIMPOBaTh XUMHUUECKHUe 3/IeMEHTbl, HeOpraHUueckre BelllecTBa, XMMHUUeCKHe
peakuM (110 YMC/Iy M COCTaBy YYacCTBYKOIIMX B peaklMM BeLlecTB, 110 TeIIOBOMY
sexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWMHUYEeCKWe CBOMCTBA BEIECTB Pa3MYHbBIX
K/IacCoB,  TMOATBepXJas  OMUCaHWe TpUMepaMd  MOJIEKYJISIDHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX peaKliy;

MIPOrHO3UPOBaTh CBOWCTBA BeLECTB B 3aBUCUMOCTM OT WX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEeKaHUs] XMMUYeCKUX IIpeBpalljeHUH B pa3/IMUHbIX yC/IOBUSIX;
BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKYJ/ISIPDHYIO U MOJISIDHYIO Macchl BeIleCTB, MacCOBYIO
JI0/JIF0 XMMHUUeCKOro 3jieMeHTa 1o ¢opMmyJ/ie coelMHEHMs], MaCCOBYHO JI0JIF0 BelllecTBa B
pacTBope, MPOBOJUTh PAaCUYEThI 10 YPaBHEHUIO XUMHUYECKOU peakLvy;

TIPUMEHSATh OCHOBHBIE OIepaliii MBIC/IUTeIbHOM [IeATe/IbHOCTA — aHalu3 U CHUHTe3,
cpaBHeHMe, 000011eHe, CUCTeMaTH3alui0, K1acCU(PUKALUI0, BbISIBJIeHHe TPUYUHHO--
C/Ie[JCTBEHHBIX CBfI3ed — [JJI1 U3yUeHUs CBOMCTB BelleCTB M XMMHUYECKUX peakLvy,
eCTeCTBeHHO-HayuHble MeTO/Ibl 1103HaHUsl — Hab/to/ieHne, 3MepeHue, Mo/e/IipOBaHue,
9KCIepUMeHT (peasibHbIN U MbICTIEHHBIN);

C/lefioBaTh TIpaBWJaM  T0/Ib30BaHUSI XMMHYeCKOM TIoCy/lol ¥ Jy1abopaToOpHBbIM
obopy/ioBaHMeEM, a TakKKe IMpaBWIaM OOpalleHWs C BeleCTBaMH B COOTBETCTBHU C
WHCTPYKLIMSIMU TIO BBITIOJTHEHHUIO /1aO0PaTOPHBIX XUMHUUECKUX OITBITOB TI0 MOJIyUeHUI0 U
cobupaHuio Ta3000pa3HbIX BemlecTB (BOZOpPOJa M KHUC/IOPOAA), TIPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOM MacCOBOM [10/1ell paCTBOPEHHOIO Bell|eCTBa, MJIaHMPOBaTh U
NPOBOJUTH XMMHWUYECKHe SKCIIepUMEHThI 10 pacro3HaBaHWIO pacTBOPOB Iesioued U
KHCJIOT C TIOMOILBbI0 UH/IMKATOPOB (J1akKMyC, (peHON(TaerH, MeTU/IOpaHX U Jpyrue).

K koHily oOyueHuss B 9 Kjacce mpejMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI
oTpakaTh CHOPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUH:

PacKpbIBaTb CMbIC OCHOBHBIX XWMHYECKUX TOHSATHM: XMMHUUECKWH 3/1eMeHT, aToM,
MoOJIeKy/a, UOH, KaTHOH, aHHUOH, TIPOCTOe BELeCTBO, CI0XKHOe BeLeCTBO, BaJ€HTHOCTb,
3/1eKTPOOTPULIATE/IBHOCTb, CTeleHb OKWC/IeHUs, XMMUYecKas peakLus, XUMuuecKas
CBSI3b, TEIUIOBOM 3(QeKT peakiyu, MOJb, MOJSPHbIA 00BEM, PACTBOP, 3JEKTPOJIUTHI,
HE3JIeKTPOJIUTHI,  3/IEKTPOJIMTHYeCKasi AWCCOLMALMs, Ppeakud WOHHOro oOMeHa,
KaTajnM3aTop, XWMHUYeCKoe paBHOBecue, oOpaThMble U HeobOpaTHMble —peakiuH,
OKMCJIUTe/TbHO-BOCCTAHOBUTE/IbHbIE PeaKL{iH, OKUC/INTe/b, BOCCTAHOBUTE/Ib, OKUC/IEHHe
Y BOCCTAHOBJIEHWe, ajyIoTpONus, aM(OTepHOCTb, XMMUYecKas CBsi3b (KOBajieHTHas,
VOHHAasi, MeTaJylMuecKasl), KpUCTa/ulnyecKasi pelléTka, KOpPpO3usi MeTassioB, CIUIaBbI,



CKOPOCTb XMMHUYECKOW peakluy, MpeJenbHO JonycthuMas KoHuoeHTtpaums [IJK
Bell|eCTBa;

W/UTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XWMWUYECKHUX ITOHATMM U IIPUMEHATb 3TH
TIOHSATHS MPU ONMCAaHUM BelLeCTB M UX NpeBpalleH!i;

WCMO/b30BaTh XUMMUECKYH) CUMBOJMKY JJIs1 COCTaBleHHsl (OpMy/ BelecTB U
ypaBHEHUN XUMUYeCKUX peakiui;

orpeziesIiTh Ba/leHTHOCTh U CTeTleHb OKUC/IeHUs] XMMUYeCKUX IeEMEHTOB B COeJUHeHUSIX
Pa3/IMUHOro COCTaBa, NPUHA/I/IE)KHOCTh BeIleCTB K ONpe/ie/IeHHOMY KJ/1acCy COeJMHeHUN
no Qopmysam, BHUJ XUMHUECKOW CBsi3u (KOBajJieHTHas, MOHHAs, MeTa/jiMueckas) B
HEOPraHUUYeCKHX COeJMHEHUSIX, 3apsi/, NOHA 10 XUMUUYEeCKOU (hopMyJie, XapakTep Cpe/ibl
B BOJHBIX pacTBOpax HeOpraHW4yeCKMX COeZVMHEeHWH, TUIl KPUCTa/VINYeCKOW PeIIéTKU
KOHKPETHOI'O Bell|eCcTBa;

packpeiBaTh cmbIci Ilepuoguueckoro 3akoHa /[I. V1. MeHzeneeBa U [JeMOHCTPUPOBATh
ero TMOHMMaHKe: OIHMChIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy [lepuoanyeckoit
CUCTeMbl XMMWUECKHUX 3JIEMEHTOB: pa3/iuyaTh I[IOHATUS «IJlaBHasg mnoarpymnmna (A-
rpymmna)» U «mnobouHasi mnoxarpymmna (B-rpymma)», Manbie U Gosblive TIepUOJb,
COOTHOCUTb 0003HaUYeHusi, KOTOPbIe UMEIOTCs B TIePUOINUeCKO TabsuIle, C YMC/IOBBIMU
XapaKTepUCTUKaMHU CTPOEHHsI aTOMOB XMMHMUECKUX 3/IeMeHTOB (COCTaB W 3apsifi s7pa,
o011jee YKC/I0 3/IEKTPOHOB M pacripefieieHre WX IO 3/eKTPOHHBIM CJI0SIM), OOBSICHSATH
o0Iie 3aKOHOMEpPHOCTH B MW3MEHEeHHWU CBOMCTB 3/IeMEHTOB W WX COeJlMHEHUN B
rpeiesiaXx MaJbIX [TepUO/0B U IVIaBHBIX MOArPYIII C YYETOM CTPOEHHUS X aTOMOB;
K/IaCCU(ULIMPOBaTh XUMHUUECKHUe 3/IeMEHTbl, HeOpraHuueckrde BelllecTBa, XMMHUUeCKHe
peakuM (110 YMCJIy M COCTaBy YYacCTBYHOIIMX B peaklMM BeLlecTB, 10 TeIVIOBOMY
3¢ ¢deKTy, 0 U3MEeHEHUIO CTelleHel OKUC/IeHHs XUMUUeCKHX 3/IEMEHTOB);
XapaKTepru30BaTh (OMWChIBaTh) 0OL[Me U creruduueckre XUMUYECKHe CBOMCTBa
MIPOCTBIX M CIOXKHBIX BeLeCTB, MOATBEPK/as ONrcaHue MpUMepaMu MOJIEKY/ISPHBIX U
VIOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX peaKLivy;

COCTaB/ISITh YPaBHEHUSI 3/1€KTPOJIMTUUECKON AUCCOLMALIMU KUCJIOT, lije/ioueld U Cosew,
TO/THbIe ¥ COKPAIEHHbIE YPaBHEHHS Peakiuii MOHHOrO OOMeHa, ypaBHEeHHsS peakLui,
MOJTBEPXKJAIOLIMX  CylLl[eCTBOBAaHME TeHEeTUUeCKOM CBSI3U MeXAy BelllecTBaMu
Pas3/INYHbBIX K/1aCCOB;

pacKpbIBaTh CYIIHOCTb OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX peakLWid [0CPeJCTBOM
COCTaBJIeHUSsI 37IEKTPOHHOTO OaslaHca 3TUX peakKLuii;

MIPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTHM OT MX CTPOEHMS, BO3MO)XHOCTH
NPOTeKaHNsI XMMUUeCKUX MpeBpallleHrl B Pa3/INYHbIX YCIOBUSX;

BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKYJ/ISIPDHYIO U MOJISIDHYIO MaccChl BeIlleCTB, MacCOBYIO
JI0/IF0 XMMHUUECKOT0 3jieMeHTa 1o ¢opMmyJ/ie coelMHEHMs], MaCCOBYHO /I0JIF0 BelllecTBa B
pacTBope, MPOBOJUTh PAaCUYEThI 10 YPaBHEHUIO XUMHUYECKOU peakLvy;

cobsoiaTh  TIpaBW/Ia  T10/Ib30BAHUSI  XMMHUUYECKOW TOCYyZIoM ¥ 71abopaTOpHBIM
obopy/ioBaHHEM, a TakKXe IpaBWja oOpalljeHUsi C BelleCTBaMH B COOTBETCTBUU C
WHCTPYKLMSIMH TI0 BBITTOJTHEHHIO 71a00PAaTOPHBIX XMUMHUECKHUX OITBITOB T10 TIOTyUeHUI0 U
cobupaHuio ra3000pa3HbIX BelleCTB (aMMUaKa U YI/IeKHUCIIOro ras3a);

NPOBOJUTH PeakLuH, MOATBep)KJarolie KauyeCTBeHHbIM COCTaB pa3/IMUHBIX BeIleCTB:
pacrio3HaBaThb OIBITHBIM TIYTEM XJIOpUA-, Opomuj-, moaun-, kKapbonar-, docdar-,
CU/IMKaT-, Cyab(aT-, THUAPOKCUJ-UOHbI, KaTHUOHbl aMMOHMSI U HOHbI M3yUYeHHBIX
MeTaJl/IOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPaxX HEOPraHUUECKHX Bell|eCTB;

MIPUMEHSITh OCHOBHbIE OTepaLii MbIC/IUTe/TbHOM /1eATe/IbHOCTH — aHa/Iu3 U CUHTe3, CPaBHEHUe,
0000111eHre, CCTEeMATH3al1IO, BbIsIB/IEHUe TIPUUNHHO-C/IeICTBEHHBIX CBSI3eH — [/l U3y4YeHus!
CBOMCTB BellleCTB M XMMUYEeCKUX peakljii, eCTeCTBeHHO-HayUHble MeTO/IbI [I03HAaHUS —
Habmo/1eHre, n3MepeHre, MO/Ie/TMPOBaHue, SKCIIePUMEHT (peabHbIN U MBIC/IEHHBIN).
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TEMATNYECKOE INTAHNPOBAHUE

8 KJIACC
Ko/mmuecTBo yacos
Ne HaumeHoBaHMe pa3je/ioB U K - OneKTpoHHbIe (H(POBEHIE)
n/n TeM NPOrpamMMBbl Bcero OHTPO/IBHbIE PaKTHHUECKHE oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Paspgen 1. IlepBoHava/ibHbIEe XUMHUYECKHE TOHATUA
Xumust — BaykHasi 00J1aCTh
eCTeCTBO3HAHUA U bubnuoreka LIOK
1.1 o 5 2
MPaKTUYeCKOM [eaTeTbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
19 BeljectBa ¥ XuMHueckue 15 1 Bubmioreka IIOK
' peakIuu https://m.edsoo.ru/7f41837¢
Wtoro no pa3peny 20
Pa3pen 2. BaxkHeliue npe/CcTaBUTe/Id HEOPraHUYeCKHUX BelllecTB
21 Bosgyx. Kucnopog. ITonstue 6 bubmioreka LIOK
' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bogopoa.Ilonsitue o 3 1 bubmmoreka LIOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopel. [TonsaTtue 5 1 1 Bubmioreka IIOK
' 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OcCHOBHBIe KJ1aCChl
2.4 HeopraHuyeckKux 11 1 1 bubmorexa LIOK
' prafuHe https://m.edsoo.ru/7f41837c
CcoeIMHeHU
Wtoro no paspeny 30

Pa3pen 3. Ilepuognueckuii 3akoH u Ilepuognueckasi cicteMa XUMHUYeCKHX 3/1ieMeHTOB JI. VI. MenjeneeBa. CTpoeHHe aTOMOB.
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Xumnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE pPe€aKumn

[TepronueCcKuii 3aKOH U
ITepuioguueckas cucrema
3.1 XUMUYECKUX 3/1eMeHTOB /1. 7
N. Menpeneesa. CTpoeHue
aToma

bubmioreka LIOK
https://m.edsoo.ru/7f41837c

XumMnueckas CBA3b.

3.9 OKuC/IMTeNBEHO- 3 1 Bbubmioreka IIOK
) BOCCTAHOBHUTEJ/IbHLIE https://m.edsoo.ru/7f41837c
peakLuu
bubmioTeka LIOK
Wroro nio pasperny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Brbmorexa ITOK

https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO YACOB

[10 [TIPOI'PAMME 68 4
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9 KV/IACC

KosimuecTBO uacoB J/IeKTPOHHbIEe
HaumeHoBaHuUe pa3/ie/ioB ¥ TeM (mudpossbie)
Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NMPOrpamMMblI Bcero 6 p oOpa3oBare/IbHbIE
e paboThbI padoTsI pecypeb1
Pa3pen 1. BemjectBo 1 XMuMHU4YeCcKue peakinjuu
[ToBTOpEHUe U yriybOeHre 3HAaHUH Bubmiorexa LIOK
1.1 yrry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3fiesioB Kypca 8 kjacca 5
0 bubmoreka IIOK
CHOBHbIE 3aKOHOMEPHOCTH XUMUUECKHUX
1.2 Ny 4 https://m.edsoo.ru/7f41a63
peakiuit 6
OneKTpoMUTHYeCcKasi AUCCOLUALUs Bubmiorexa LIOK
1.3 P A L 8 1 1 https://m.edsoo.ru/7f41a63
XuMHUecKue peakliiid B pacTBOpax 6
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeAUHEHMSI
bubmuoreka IIOK
OO0r1ast xapaKTeprUCTHKA XUMAYeCKHX
2.1 4 1 https://m.edsoo.ru/7f41a63
s1eMeHTOB VIIA-rpymmsl. ['aoreHst 5
OO0r11ast xapaKTepUCTHKA XUMAYECKUX bubnuoreka LIOK
2.2 seMeHTOB VIA-rpyrmrsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
CoeTHeHUs 6
OO0111as1 XapaKTepUCTUKA XUMHUYECKUX bubmoreka LIOK
2.3 snemeHToB VA-rpynmnbl. A3oT, docdhop u ux 7 1 https://m.edsoo.ru/7f41a63
coeIMHeHUst 6
24 OO0rmiast xapaKTepuUCTHKA XUMAYeCKHX 8 1 2 bubmoreka IIOK
snieMeHTOB IVA-rpynmnsl. Yryiepos u https://m.edsoo.ru/7f41a63
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KPEMHI/Iﬁ N X COeJrHeHud

I

Wtoro no paszeny 25
Paszpen 3. MeTa//ibl U HX COeJMHEHHA
bubnmmoreka LJOK
3.1 OO1re cBOMCTBA MeTA/IOB 4 https://m.edsoo.ru/7f41a63
6
bubmoreka LJOK
3.2 Baknetiiie MeTanibl ¥ UX COeUHEHUsI 16 https://m.edsoo.ru/7f41a63
6
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy’kawmias cpeja
bubmoreka IIOK
4.1 BeljectBa 1 MaTepuasbl B )KU3HU Ue/l0BeKa 3 https://m.edsoo.ru/7f41a63
6
Wtoro no paspeny 3
bubmmoreka IIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68
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IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KosnuyecTBo yacos JJIeKTPOHHbIE
Ne ara uppoBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue A P
n/n Bcero u3yueHusi | obOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Ipegmet xumuu. Ponb Xxvumuu B 1 Bbubmmoreka IIOK
JKU3HM yesioBeka. Tesa v BeljecTsa https://m.edsoo.ru/ff0d210c
) ITonsaTHe 0 MeTo/ax MO3HAHUA B 1 bubmoreka LIOK
XAMUU https://m.edsoo.ru/ff0d227e
ITpaktuueckast pabora Ne 1 «ITpaBuia
3 paboThI B 1abopaToOpyu ¥ MPUEMBI 1 Bbubnuoreka LIOK
obparieHus ¢ 1ab60paTOPHBIM https://m.edsoo.rw/ff0d23dc
o0bopyJoBaHHEM»
4 Yucreie BeljecTBa U cMecu. CriocoObl 1 Bubmioreka IIOK
pasjienieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckast pabora Ne 2 1 bubmoTeka LIOK
«Pasnenenue cmeceii (Ha mpumepe https://m.edsoo.ru/ff0d28c8
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OYMCTKH [10BaPEHHOMN COJIN)»

peakuui (CoeJMHeHUs], pa3/IoKeHus],

6 ATOMBI U MOJIEKYJIbI Bubmmoreka [IOK
y https://m.edsoo.ru/ff0d2a6c
7 XHUMUUeCKUe 3/IeMeHThI. 3HaK1 bubmoteka LIOK
(cMMBO/IBI) XUMUUECKHUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble ¥ C/10KHBIE BellecTBa Bubmorexa [JOK
P o https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKY/ISIDHOE YUeHUe Bubmorexa [JOK
y/p y https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa Bell[eCTB.
10 Xumunyeckasi popmyJia BaneHTHIjOCTb Bubmorexa TOK
pMy7a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUYECKUX 3/IeMEHTOB
OTtHocuTe/IbHAs aTOMHas Macca. bubmoteka LIOK
11
OTHOCHTe/bHas MOJIeKyJ/IsIpHas Macca https://m.edsoo.ru/ff0d323c
12 Maccosasi 07151 XMUMUYeCKOro bubmoreka LJOK
3/IeMeHTa B COeJUHEeHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BerjectBa. Mosib. Bbubmmoreka LIOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMUUeCKUe SBIeHU. bubmoreka LIOK
XuMHUYecKasi peakLus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U yC/10BUs NPOTeKaHUs bubmoteka LIOK
15 .
XUMUUYCCKUX peakLiun https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacChl BellleCTB. Bbubnumoreka LIOK
XHWMHUUeCKUe YpaBHeHUs https://m.edsoo.ru/ff0d3b88
Boluncnienus KonmuecTsa, MacChbl
17 Bel|eCTBa [10 YpPaBHEHUSIM Bubmorexa [OK
H yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX peakLun
18 Knaccudukaiyss XuMuuecKux BbubmoTeka [IOK

https://m.edsoo.ru/ff0d3f34
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3amelrieHusi, oOMeHa)

M. B. JIoMOHOCOB — yU&HBI-

bubmoreka IIOK

BoZi0poza. [IpuMeHeHre Boiopo/a

19 SHLMIJIONIEAHCT. O6O6LHGHHE 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aLys 3HaHUU
20 KonTtpospHast pabora Nel o Teme Bbubnuoreka LIOK
«BelljecTBa ¥ XMMHUUYeCKYe peakLyn» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs ra3oB. CocTaB
21 BO3 Ayxa Kucnopog — snemenT u Bubmmoreka LIOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
nipocToe BeljecTBo. O30H
dusnyeckre U XMMUUeCKHe CBOMCTBA
22 KMC/I0po/ia (peaki[uy OKUCIeHUs Bubmorea LIOK
POA \peakty ’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsTHe 06 OKcHaX
Crioco0ObI 1o/TyueHHst KUC/IOpPoZia B
23 nabopato I/II/Ii 1 OMLIHJJIGHI:-I(;ICTI/I Bubmorexa [IOK
parop P ) https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciopoza
TennoBoii 3pdeKT xumMHuueckom
peaki1u, TTOHATHE O bubmoreka IIOK
24
TePMOXUMUYECKOM ypaBHEeHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y 9H/IOTEPMUYECKUX PeaKLUsiX
ToruBo (HedTh, yrojib U MeTaH).
25 3ar H3He1£1/1e¢1;03 yxa CI0Co0BI ()ero Bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
rpeoTBpalleHuUs
ITpakTrueckast pabora Ne 3 110 Teme
26 «1P[on yeHue U I2061/1 aHue Bubmmoreka [IOK
y P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/ia, U3yueHre ero CBOKMCTB»
97 Bopmopoa — snemeHT v rpocToe bubmmoreka IIOK
BelecTBO. HaxoxmeHue B Tipupo/e https://m.edsoo.ru/ff0d4dd0
)8 ®du3nyeckKre U XuMHUuecKre CBOUCTBa Bubnuoreka LIOK

https://m.edsoo.ru/ff0d4dd0
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bubmoTeka LIOK

29 TowsTHe 0 KuC/I0Tax U Conax https://m.edsoo.ru/ff0d50d2

30 CriocobbI rosiyueHUst BOIOpO/ia B bubmoreka IIOK
saboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtrueckast pabora Ne 4 110 Teme

31 «[TonyueHue ¥ cobupaHre BOIOpoOa Bubmorexa OK

y - p AOPOAR, https://m.edsoo.ru/ff0d4f42
H3yueHre ero CBOMCTB»

3 MornsipHbIii 00bEM ra3oB. 3aKOH Bubmioreka IIOK
Agorazpo https://m.edsoo.ru/ff0d542e
Brrurcienust 06bMa, KonMyecTBa

33 Bell[eCTBa rasa I10 ero U3BeCTHOM Bubmorexa [JOK

H N y https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BelllecTBa Wi 00bEMY
Bbruricienust 00bEMOB ra30B 110

34 aBHEHUIO peakLyi Ha OCHOBe Bubmorexa OK
yp ..p 4 . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOLIIEHHH Ta30B

35 du3nueckre U XMMUUeCKre CBOMCTBa bubmmoreka LIOK
BO/bI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHwuil. [ToHsiTre 06 bubmoteka LIOK

36
UHWKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopureib.

37 HaceliieHHbIe U HeHaChIL|eHHbIe bubmoreka LJOK
pacTBopbl. MaccoBas 107151 Beljectsa https://m.edsoo.ru/ff0d5b40
B pacTBope
[MTpakTrueckast pabota Ne 5 1o Teme

38 «IIpurorossieHre pacTBOpOB C Bubmioreka IIOK
ornpe/ieIEHHON MacCOBOM JjoJiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BellecTBa»

39 KonTtpospHast pabota Ne2 1o Teme bubmoreka IIOK

«Kucnopoza. Bogopoa. Bona»

https://m.edsoo.ru/ff0d6342
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OKcufpl: coCcTaB, KiaccudHUKaius,

bubmoreka LIOK

40
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHvie U XMMHUYeCKHe CBOWCTBA
41 KI/IC]I}:)THLIX OCHOBHBIX U Bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
amOTepHBIX OKCU/IOB
OcHoBaHuUsI: COCTaB, K1acCUpUKaLIUs, Bubmmoreka LIOK
42
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMUYeCKue CBOKCTBa Bubmioreka IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras, Kiaccudukaiys, bubmoreka IIOK
44
HOMeHK/1aTypa https://m.edsoo.ru/ff0Odfee2
45 [Tonyuenvie u XMMHYeCcKue CBOKCTBa Bubmioreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMEHK/aTypa, bubmoTeka LIOK
46 CTI0COOBI TIOTyUeHUsT, XUMHUUeCKHe https://m.edsoo.ru/00ad947
CBOMCTBA 4
ITpakTrueckasi pabota Ne 6. Perierne
9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe bubmoteka LIOK
47
«OCHOBHBI€ K/1aCCbl HEOPraHUUeCKUx https://m.edsoo.ru/00ad9b7c
CcoeZIMHEeHUN»
'eneTnueckas cBsi3b Me
48 KJlacCaMU Heo raHqucﬁy Bubmmoreka [IOK
. P https://m.edsoo.ru/00ad9a50
CcoeJMHeHUU
49 O6o01ieHne U cucTeMaTU3aLys bubmoreka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb2
KonTtpospHast pabota Ne3 1o Teme
50 "OCHOBHBI€ K/1aCChl HEOpPraHUUeCKUX Bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
CcoeIMHeHUU
51 [TepBble MOMBITKYU K/1acCU(pUKALIN bubmoreka LIOK
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XUMUUYECKUX 371eMeHTOB. [IoHsTHE O
rpyrmmnax CXoAHbIX 3/7IEMEHTOB

https://m.edsoo.ru/00ad9ffa

[Teproanueckuii 3aK0H U
[Tepuoguueckas cucrema

bubnmoreka IIOK

52
XUMUUeCKUX 371emeHTOB [1. U. https://m.edsoo.ru/00ada52c
MengeneeBa
53 Ilepuogpl, rpymrbl, MOATPYIIIIbLI Bubmorexa LIOK
PHOABL TPY » TIOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CoCTaB aTOMHBIX bubsmmoreka IIOK
saaep. Y30Torsl https://m.edsoo.ru/00ada342
CrpoeHue 3/1eKTPOHHBIX 000/10UeK
P P . bubmoreka LIOK
55 aTroMoB 371eMeHTOB Ileproanueckon
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. MeHpeneeBa
XapakTeprCTHKa XUMUUeCKOTr0
56 3/1eMeHTa [0 ero MOJIOKeHHUI0 B Bbubnumoreka LIOK
[Tepuoguueckon cucreme /1. 1. https://m.edsoo.ru/00ada824
MengpeneeBa
3Hauenue [leprorueckoro 3akoHa
57 JUI pa3sBUTHS HAYKU U MpakTUKU. /1. bubmoreka IIOK
N. MeHpgeneeB — yuéHbIH, nefaror u https://m.edsoo.ru/00ada96e
rPa’KjaHUH
ONeKTpOOTPHULaTe/IbHOCTh aTOMOB bubmuoreka LIOK
58
XUMHUUYECKUX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
59 MonHas xumuueckas CBsi3b Bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHasi xuMuueckas bubmmoreka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTtHas HernossipHas bubmoreka IIOK

XHUMHyecKas CBA3b

https://m.edsoo.ru/00adaab9
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bubmoTeka LIOK

62 (CTeriexs OKHC/IeHHs 1 https://m.edsoo.ru/00adae28
o bubmioTeka 1IOK
KUC/TUTE/IbHO-BOCCTaHOBUTE/TbHBIE
63 1 https://m.edsoo.ru/00adb07
peakLyn 6
bubmoTeka LIOK
64 OkucnuTeM U BOCCTAaHOBUTE/IA 1 https://m.edsoo.ru/00adb07
6
KonTponbHast pabota Ned 1o Teme Bbubmmoreka LIOK
65 «CTpoeHue aroMa. XUMHUYeCcKast 1 https://m.edsoo.ru/00adb48
CBSI3b» 6
PesepBHbIii ypok. O600111€HIE 1 Bubmoteka LIOK
66 . 1
cUcTeMaTu3alusa 3HaHUU https://m.edsoo.ru/00adb33c
Pe3epBHbIil ypok. O0061eHMe 1 Bubmioreka IIOK
67 . 1
cucTtemMarusalysa 3HaHUU https://m.edsoo.ru/00ad9cb?2
Pe3epeHbiit ypok. O60011IeH1E U Bubmioreka IIOK
68 . 1
CUCTeMaTH3alus 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 K/IACC

KomuecTBo yacoB Jlata JJIEKTPOHHBIe
Ne Tema ypoka K II H3Y4YEeHH mupposkre
HTPOJ/ILHBI KTHYeCKH
n/n yp Bcero OHTPOT ¢ pa eckue y o0pa3oBare/bHbIE
paboThI padoThI A
pecypchl
ITepuoguueckuii 3akoH. [1eproguueckast
1 CI/I(?TeMa XAMUYECKHUX 9H€MEHTOB o n 1 Bubmoreka LIOK
T https://m.edsoo.ru/00adb59e
MeHngeneeBa
3aKOHOMEpPHOCTH B M3MEHEHUU CBOMCTB
2 XI/IMI/II—IeCKiX 3/1eMEeHTOB MepPBbIX TPEX 1 Bubmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
Tepruo/ 0B

3 Knaccudukanys v HoMeHK/1aTypa 1 bubmmoreka IIOK
HeopraHuyeCckux BelleCTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMUUeCKOU CBS3U U TUIIBI 1 Bubmioreka LIOK
KPUCTA/NIMYECKUX PeIIéTOK https://m.edsoo.ru/00adbac6
KonrposnsHast pabota Nel o Teme

5 «[ToBTOpEHue U yrayb/ieHre 3HaHUMA 1 1
OCHOBHBIX pasfiesioB Kypca 8 Kiacca»

5 Knaccudukanys XuMuuecKUx peakLidi 1o 1 bubmmoreka IIOK
pas3/IMYHBIM TTpU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUECKOMN

7 eakLuu HOHHPTI/IE 0 TOMOI'€HHBIX U 1 Bubnmorexa TIOK
PEaKIHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysaxX
[ToHsiTHe 0 XMMHUUECKOM PaBHOBECUU.

3 @aKTOophbI, BYAIOLYE Ha CKOPOCTh 1 bubmmoreka LIOK
XMMHUUYECKOW peakLuU U MOJI0)KeHre https://m.edsoo.ru/00adc28c
XUMHUUYECKOr0 paBHOBECUSI

9 OKuCIUTeTbHO-BOCCTAHOBUTE/IbHbBIE 1 bubmioTeka LIOK
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peakiu

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

Teopust 3/1€KTPOTUTHUECKOU

Bbubmmoreka IIOK

r3yueHue eé CBOMCTB»

10 nquccoryali. CUIbHBIE U C/1a0ble https:/m.edsoo.rw/00adcd6s
5/1EKTPOJTUTHI .
11 HoHHbIe ypaBHeHUS peakLni Bubmiorexa LIOK
yP peaxd https://m.edsoo.ru/00add448
XUMHUYeCKHUe CBOMCTBA KUC/IOT U
12 OCHOBAHWH B CBeTe MpeCcTaB/IeHUi 00 Bubmorexa HOK
. PEA https://m.edsoo.ru/00add5d8
3J1IEKTPOJIMTUYECKOM AUCCOLMALAN
XUMHUUecKre CBOMCTBA COJIel B CBeTe
13 TIpeCTaB/IeHUI 00 JIeKTPOTUTUYCCKOU Bubmmorexa LOK
PEA p https://m.edsoo.ru/00add8b2
JUccoLaIin
14 IToHsATHE O THAPOU3E COJIeH Bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
. bubmmoreka LIOK
15 O6o01eHre ¥ cucTeMaTU3arys 3HaHUH httos:/m.edsoo.ru/00addd12
16 [TpakTrueckas pabota Ne 1. «Pemerue bubnuoreka LIOK
SKCIIepUMEeHTA/IbHbIX 3a7au» https://m.edsoo.ru/00addbfa
KoutposnrsHas pabora Ne2 110 Teme
17 «SJIeIlZT onHTHpquKaﬂ HccoLanus Bubmmorexa LOK
p A QM. https://m.edsoo.ru/00addecO
XHUMUUeCKue peaki[iy B pacTBOpax»
OO011jas1 XapaKTepPUCTHKA raJioreHOB. bubmmoreka IIOK
18 o
XuMHUUYeCcKre CBOMCTBA Ha IIPUMepe XJiopa https://m.edsoo.ru/00addfe2
XnopoBogaopoa. CoisiHas KUCIO0Ta,
19 XHME%CEME cgoﬁCTBa [I0oJIyUeHue Brbmiorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
NpUMeHeHre
[IpakTryeckas pabora Ne 2 o Teme
P P . bubmioTeka LIOK
20 «ITonyueHvie COMSIHOM KUC/IOTBI,

https://m.edsoo.ru/00ade348
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Briuncnenus no YPaBHEHUAM

bubmmoreka IIOK

21 XUMHYECKUX peaklydi, ec/ivi OJUH U3
PeaKHHH, A https://m.edsoo.ru/00ade488
peareHTOB J]aH B U30bITKe
2 OO0111ast xapakTepyCTHKa 371eMeHTOB VIA- bubmmoreka IIOK
I'DYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(UKALMY CEPBI.
23 Haxo ; eHue ce L'EI[ I/Icié C(]je HHeE){Hﬁ B Bubmmorexa T[OK
KA P f[ https://m.edsoo.ru/00ade64a
rpypoze. XuMHUuecKre CBOMCTBA Cepbl
24 CepoBopopo/i, cTpoeHue, (hr3nyeckre 1 bubmmoreka LIOK
XUMHYeCKUe CBOWMCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUC/IOTa
25 (bmylf;eCKHle) u XI/II\EI/IIIECKI/IE CBOIi/iCTBa Bubmmoreka LIOK
’ https://m.edsoo.ru/00adea28
NpUMeHeHre
XUMUYecKue peakLiuy, jiexxaliue B
OCHOBe TIPOMBIIIJIEHHOTO CIToco0a
26 T0J1 quI/lI)H CepPHOW KUCJIOTHI Brbmoreka [IOK
y P ) . https://m.edsoo.ru/00adec8a
XUMUYeCKoe 3arpsi3HeHre OKpy Karollen
cpe/ibl COeJUHEHUSIMU CePbI
97 BoiuncieHre MacCcoBOM /10U BbIXO/1A bubmmoreka IIOK
MPOAYKTa peakLvu https://m.edsoo.ru/00adec8a
OO6r11as XxapakTeprCTHKa 371eMeHToB VA-
78 rpynmsl. A30T, pacripocTpaHeHue B bubmmoreka LIOK
npupoze, pusnyeckre 1 XUMUUecKue https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AmMMuak, ero ¢pysnueckre U1 XuMuJecKue Bubmoreka IIOK
CBOWCTBA, 0JlyueHre U IPUMeHeHUe https://m.edsoo.ru/00adf004
[Tpaktryeckast pabora Ne 3 1o Teme
p p bubmmoreka IIOK
30 «ITonyuyeHrie aMMuaka, U3y4yeHue ero

CBOUCTB»

https://m.edsoo.ru/00adf180
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A3oTHas KUC0Ta, eé (prsnueckue U

bubmmoreka LIOK

1
3 XUMHYeCKUe CBOMCTBa https://m.edsoo.ru/00adf306
Vcrionib30BaHrie HUTPATOB U COJer
aMMOHHUS B KaueCTBe MUHEPa/IbHbIX
32 obpeHuii. XumMuueckoe 3[;1r sI3HEHHe Bubnmorexa TIOK
yAobp . P https://m.edsoo.ru/00adf518
OKpY’Karolller cpefibl COeJUHEeHUsIMU
asora
®ocpop. Okeug pocopa (V) u
33 q)occ;l))o pHaH KI/ICAJI?))Ta q)cbliu(qe)cme U Bubmmoreka [IOK
P " https://m.edsoo.ru/00adf68a
XUMHYEeCKUe CBOWCTBA, MOyueHre
Wcnonb3oBanue pocdaTos B KauecTBe
34 MUHEPaTbHBIX q())6 (EHI/Iﬁ 3arpsi3HeHUe Bubmmoreka LIOK
P N YAO0OD - 2arp https://m.edsoo.ru/00adfc20
TIPUPO/HOM cpe/ibl hochaTamu
Yrnepog, pacnipocTpaHeHue B IIPUPO/e, bubmmoreka LIOK
35 <
bu3nueckre U XuMHUUeckKre CBONCTBa https://m.edsoo.ru/00adfd9c
Oxkcufpl yriaeposa, ux pusnueckue u
36 XUMHYEeCKUe CBOMCTBA. DKOJIOrMyecKre bubmmoreka LIOK
1Ipo0JIeMBI, CBSI3aHHBIE C OKCHZIOM https://m.edsoo.ru/00adfebe
yryiepoga (IV)
N bubmioTeka LIOK
7 YronbHa c/10Ta U eé co
3 FOJIbHAA KHCIOTA 1 m https://m.edsoo.ru/00ae006c
ITpakTrueckasi pabota Ne 4 110 Teme
"[lonyueHue yrjieKucioro rasa. Bubmoreka IIOK
38
KauecTBeHHasi peakiysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBOHaua/bHBIE TIOHATHUS 00
39 0 lPaHI/IT—IeCKI/IX BellleCcTBax Kak 0O Brbmmoreka LIOK
P i https://m.edsoo.ru/00ae054e
Coe/IMHEeHUsIX yTJiepoia
40 KpemHuii 1 ero coejuHeHust bubmioreka 1IOK
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https://m.edsoo.ru/00ae080a

[TpakTrueckasi pabota Ne 5. Pertienne
9KCIIePUMEHTA/IbHBIX 3a/1au 110 TeMe

bubmmoreka IIOK

41 o
«BakHgennie HeMeTa/ bl ¥ X https://m.edsoo.ru/00ae0bf2
CcoeZIUHeHUsI»

KoutposnrsHas pabora Ne3 110 Teme
42 «Baxgieﬁmue I:IeMETaJIJIbI U Ux Bubmiorexa LIOK
https://m.edsoo.ru/00ae0el8
CcoeTMHEeHUS»
OO011jas1 XapaKTePUCTUKA XUMHUUECKUX
3JIEMEHTOB — MeTa/lJIOB. MeTa/mnueckas
bubmmoreka IIOK
43 CBSI3b U MeTaJ/l/TMUeCKasi KpUcTayinueckas
. . https://m.edsoo.ru/00ael103e
periéTka. usuuyeckre CBOUCTBA
MeTa/I/IOB
XuUMHUueckue CBOMCTBA METa/I/IOB.
44 DJIEKTPOXUMHUECKHUH P HATIPSDKeHUU Bubmioreka LIOK
p Az p https://m.edsoo.ru/00ael156
MeTaJl/IoB
OO611re crocobbl MoTyyeHst MeTaslIoB.

45 CruiaBbl. BerunciieHys 1o ypaBHeHUsIM bubmmoreka IIOK
XUMUUEeCKUX peakiyi, eC/ii OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJEPXKUT TIPUMeCH

46 IToHaTHe 0 KOPPO3UU META/IJIOB Bubmorexa LOK

PP https://m.edsoo.1ru/00ael1278
bubmmoreka IIOK

47 e/I0YHble MeTaJ/l/Ibl
I https://m.edsoo.ru/00ae14b2

48 OKCUIIBI U TUAPOKCUIBI HATPUA U KaJTUA Bubmiorexa LIOK

A AP A p https://m.edsoo.ru/00ae14b2
[[TesiouHO3eMebHBIE MeTaslIbl — KabL[UN bubmmoreka LIOK

49 o
U MarHum https://m.edsoo.ru/00ael5e8

50 Baxknetiiie coefuHeHUs KaabI[Us bubmioTeka LIOK
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https://m.edsoo.ru/00ael5e8

COeJUHeHUsI»

51 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH
JKécTkoCTb BOZBI U CIIOCOOBI eé bubmmoreka LIOK
52
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 Teme
53 ")iéCTKOCTb BOPBI 1 MEeTO/bI eé Brbmorexa ITOK
" a A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
N bubmioTeka LIOK
54 Ano
TTEOMUEAHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBa OKCH/IA U bubmmoreka IIOK
55
TUIpOKCUA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
XK
>6 e1es0 https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TUPOKCUABI U conu xkenesa (1) bubmioreka 1IOK
v xxese3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06o011ieHNe ¥ CUCTeMAaTH3alMsl 3HaHUH
[TpakTuueckasi pabota Ne 7. Perienue
59 9KCIIepUMEeHTa/IbHBIX 3a/iau 110 TeMe Bubmioreka IIOK
«BaxkHeli1111e MeTaslIbl U UX https://m.edsoo.ru/00ae3de8
COoeJUHeHUsI»
Boluncnenusi mo ypaBHeHUSIM
XUMHUUECKUX peaklIvi, ecii OAUH U3
60 eareHToB ai BII(/IL;6LITKQ I/I]II/IACO epIKUT Brbmorexa [IOK
P A U,El P https://m.edsoo.ru/00ae1750
ripuMecy. BbruncsieHrsi MacCoOBOM [10/IU
BbIXO/]a TIPO/JIyKTa peakLuu
61 O06o006111eHMe ¥ cCTeMaTH3allys 3HaHWH
KonTponbHast pabota Ne4 1o Teme
62 «BakHelI1IMe MeTaslibl U UX
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BeiiecTBa 1 MaTepuasibl B IOBCeIHEBHOU

bubmmoreka LIOK

63 JKU3HU UejioBeKa 1 https://m.edsoo.ru/00ae3f50
64 X¥MUYecKoe 3arpsisHeHUe OKpY KaroLei 1 bubmmoreka IIOK
cpenbl https://m.edsoo.ru/00ae4270
65 Pone xviMuu B pellieHUd 5KOJI0rHYeCcKUx 1 bubmuoreka LIOK
nipobsiem https://m.edsoo.ru/00ae4270
66 Pe3epBHbiii ypok. O6001IeHEe 1 1 Bubmoteka IIOK
crCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIit ypok. O606IIeHNE 1 1 bubmmoreka IIOK
crcTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epeHbiit ypok. O6001IeHNE U 1 bubmmoreka IIOK
CHCTeMaTH3alysl 3HaHUMN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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YUYEBHO-METO/UMYECKOE OBECITIEYEHUE OBPA30BATEJ/IBHOI'O
IMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust, 8 knacc/ I'abpuesnsin O.C., Octpoymos WN.T'., Cnaakos C.A., AKIIMOHepHOe 0011[eCTBO
«M3parenscTBO «IIpocsenjenve»

» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB W.T'., Cnagkos C.A., AKIMOHepHOe 0011[eCTBO
«M3parenscTBO «IIpocsenjenve»
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