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IIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus COCTaB/ieHa Ha OCHOBe TpeOOBaHMii K pe3y/ibTaTaM OCBOEHHsS] OCHOBHOM
oOpa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 001riero obpa3oBanusi, npefcraBieHHbx B @PT'OC OO0, a Takke Ha OCHOBe (efepanbHON paboueit
TIPOTPaMMbl BOCITUTAHUS U C YUETOM KOHIIEMIIMU TIPero/iaBaHusl yueOHoro rnpeaMeTa « XUMHUsi» B 00pa30BaTeIbHbIX OpPraHU3alusx PoccHiicKoi
Depeparyu.

[TporpamMma 10 XUMUM JaéT TpeficTaBeHHe O LiefsX, oOIel cTpaTeruu oOyueHUsl, BOCIIUTAHUS U Pa3BUTHSI 00yUaroIIUXCsl Cpe/iCTBaMU
yueOHOTO TMpeiMeTa, yCTaHaB/MBaeT oOs3aTenbHOe TIpeJMETHOe Cojlep)KaHue, TpellycCMaTpUBaeT pacrpefie/ieHe ero T0 KjaccaM |
CTPYKTYpPHPOBaHHe IO pasjiesiaM U TeMaM MpOorpaMMbl 110 XUMUHU, OTpefie/isieT KOJMUeCTBeHHbIe U KaueCTBeHHbIe XapaKTePHUCTUKH COZiepKaHus,
PEKOMeH/TyeMYF0 TT0C/Ie/I0BaTe/TbHOCTh U3YUeHUsI XUMHUU C YUETOM MEXKITPeMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH yueOHOTO Tporiecca,
BO3pacTHBIX 0COOEHHOCTeW OO0YYaroIUXCs, OrpeesisseT BO3MOXKHOCTH TIpefMeTa /s peanv3alid TpeOOBaHMA K pe3yjbTaTaM OCBOEHHS
OCHOBHOU 00pa30BaTe/ibHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHusi, a Takke TpebOOBaHMI K pe3ysibTaTaM 00y4eHHUs] XUMUW Ha
yYPOBHE Iiejiell M3yuyeHHsl TpeAMeTa W OCHOBHBIX BHIOB yueOHO-TIO3HABaTe/JbHOW [esTelbHOCTH O0y4Yarollerocsi Mo OCBOEHUI0 Y4eOHOro
coZiep>KaHusl.

3HaHWe XUMUW CJIY’)KAT OCHOBOM [ijist (hOpMHPOBaHUsSI MHUPOBO33peHHsi 00yuaroIllerocsi, ero TpejcTaBieHdi 0 MaTepuaJbHOM e/IMHCTBe
MHpa, Ba)KHYIO POJIb UTPalOT opMUpYyeMble XUMHUeH Tpe/iCTaB/eHNs] O B3aMMOIMPeBPall[eHUsIX SHePruv U 00 3BOJIOLIMHK BeILeCTB B MPUPO/IE, O
MyTSX pelleHusi r100anbHbIX MPOOIeM YCTOWUMBOTO DPA3BUTHSI UeOBEUeCTBA — ChIPDhEBOM, JHEPreTHUeCKOW, MHUIIeBON U JKOJIOTHYeCKOH
6e3omacHoCTH, 1TPo6/IEM 37paBOOXpaHeHUs!.

N3yuenue xumuu:

CIIOCOOCTBYET peayu3alid BO3MOXKHOCTEM [jisi CaMOpa3BUTHS M (POPMHUPOBAHUS KYJ/bTYPbI JIMUHOCTH, eé o0Imel U (yHKIHMOHATHHOM
IPaMOTHOCTH;

BHOCUT BK/aZi, B (hOopMUpOBaHMe MBbIILJIEHWss U TBOPUECKMX CIIOCOOHOCTed 00ydaroluxcsi, HaBBIKOB WX CAMOCTOSITe/IbHOM yueOHOM
JiesiTeNTbHOCTH, SKCIIePUMeHTaTbHBIX U UCC/IeIoBaTe/TbCKUX YMeHU, HeoOXOAUMBIX KakK B TIOBCEHEBHOW >KW3HH, TaK U B MpodeccroHaTbHON
JesITe/IbHOCTY;

3HAaKOMUT CO Crielju(MKON HayuHOTO MBILLJIEHUs], 3aK/1a/ibIBaeT OCHOBBI 11€JIOCTHOTO B3IJIsi[la HAa eJUHCTBO MPUPO/bl U Ye/IOBeKa, SIBJISeTCS
OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUHN eCTeCTBEHHO-HayUHOU I'PaMOTHOCTH 00yYaroInxCs;

criocobcTByeT HhOpMHUPOBAHHIO 1IEHHOCTHOTO OTHOIIEHHSI K eCTeCTBEeHHO-HayYHBIM 3HaHUSIM, K TTPUPOJe, K YelI0BeKY, BHOCUT CBOM BKJIaZ B
9KOJIOTHYecKoe 0Opa3oBaHe 00YYarOIIUXCSI.

[aHHble HampaB/ieHUss B OOyYeHHH XUMHUM 00eCreurBaroTCsl Creru@UKONW CO/iep)KaHusi yueOHOro mpeaMeTa, KOTOPBINA SIBJISIETCS
Tre/laroruyecky aZlanTHPOBaHHBIM OTpakeHHeM 0a30BOM HayKH XMMUM Ha OTpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.



Kypc xvMuu Ha ypoBHE OCHOBHOTO 00iiero o0Opa3oBaHHsi OPHEHTHPOBAaH Ha OCBOEHHe OOYYarol[UMUCS CHUCTeMbI TepBOHAYaIbHbBIX
TIOHSATHUN XUMUH, OCHOB HEOPTaHUUeCKOW XMMUY ¥ HEKOTOPBIX OT/e/TbHBIX 3HAUMMBIX TIOHATHH OpraHUYeCcKON XUMUH.

CTpyKTypa COZiep>KaHusi MpOrpamMMbl IO XUMHMM C(OpPMHUpOBaHAa Ha OCHOBE CHCTEMHOro Mnojxoza K eé usyuenuto. CogepkaHue
CKJIa/IbIBAeTCS M3 CHUCTEMBI MOHATHUM O XMMHUECKOM 3JIeMeHTe U BelleCTBe M CHUCTeMbI TOHSATHA O XUMUUYeCKOW peakipu. Obe 3TH CHUCTEMBI
CTPYKTYPHO OpPTraHM30BaHbl 110 TIPUHLIMITY 110C/Ie[0BaTe/IbHOIO Pa3BUTHSI 3HaHUI Ha OCHOBe TeOpeTHUUeCKUX Ipe/iCTaB/leHnid pa3HOr0 YPOBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YueHHsI KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

- Ilepuoguueckoro 3akoHa [. 1. MeHe/eeBa KaKk OCHOBHOI'O 3aKOHa XUMUU;

- YUeHHsi 0 CTPOEHHH aToMa U XUMHUUeCKOU CBSI3U;

- Tpe/icTaB/IeHUH 00 37eKTPOIMTUYECKOM TUCCOL[MALIUY BellleCTB B paCTBOPax.

TeopeTnueckrie 3HaHUSI PACCMaTPUBAIOTCS HA OCHOBE SMITMPUUECKH TIOTyYeHHBIX U OCMBIC/IEHHBIX ()aKTOB, Pa3BUBAIOTCS TIOC/IeJOBATETbHO
OT O/IHOTO YPOBHSI K [IPYTOMY, BBIMOMHSASA (PYHKIUM OOBSCHEHHWS W TIPOTHO3MPOBAHUSI CBOWMCTB, CTPOEHHSI M BO3MOKHOCTEM TPaKTHUeCKOTO
TIPUMEHEHUs U TTOJTyUYeHUs] U3y4aeMbIX BEI[eCTB.

OcBoeHue MPOrpaMMbI TI0 XUMHUH CITOCOOCTBYeT (hOPMUPOBAHMUIO TIPEICTaB/IEHNsI O XMMUYeCKOW COCTAB/ISIO[el HayYHOU KapTHHBI MUpPA B
JIOTUKe eé CUCTeMHOM MpUPO/bl, LIeHHOCTHOTO OTHOLIEHUsI K HAyYHOMY 3HaHMIO U MeTo/laM TM03HaHHWs B HayKe. M3yueHre XUMUM IPOUCXOAUT C
TIpUBJIEYUEHUEM 3HAHUH U3 paHee U3yUeHHBIX yueOHBIX TIpeMeToB: « OKpy Karoluii Mup», «brosnorus. 5-7 kimacce» U «PU3MKa. 7 Kiaco».

[Mpy u3yyeHWH XUMHUM TIPOUCXOAUT (OPMHUPOBAHME 3HAHWN OCHOB XMMHUECKOW HayKd KakK 00/1laCTh COBPeMEHHOI'0 eCcTeCTBO3HaHUS,
TIPaKTUYeCKON [JesTe/TlbHOCTU YesloBeKa M KakK OJHOTO K3 KOMIIOHEHTOB MHPOBOM KyJ/bTYphl. 3ajaya yuyeOHOro mpeaMeTa COCTOUT B
(opMHUpOBaHUM CUCTEMbl XUMHUECKUX 3HAaHUM — Ba)KHeWIIMX (aKTOB, TOHSTUM, 3aKOHOB U TeOPeTUYeCKUX T0I0KeHUM, AOCTYMHbIX
000011IeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, S3blka HAyKW, B TIPUOOIIEHWM K HayuyHbIM METOJaM TI03HAHHUSI TPU W3yUeHWM BeIeCTB U
XUMAYECKUX peaklui, B (OpMHUPOBaHWUM M DPa3BUTHUU TIO3HABaTe/JIbHBIX YMEHWM W WX TPUMEHeHWH B yueOHO-TIO3HaBaTe/JIbHOW U yueOHO-
MCCTIeJOBaTebCKOM [iesITeIbHOCTH, OCBO@HHUH TIpaBy/T 6e301acHOro oOpalieHus C BellleCTBAMH B ITOBCEAHEBHOM JKU3HU.

[pu u3yueHNM XMMHUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaKHOe 3HaUeHHe MPUOOpey Takye Lie/H, Kak:

- (opMupoBaHUe UHTENIEKTYyabHO PA3BUTON JINUHOCTH, TOTOBOM K CaMOOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITE/TbHOMY TTPUHSITUIO
perIeHui, CriocOOHOM ajanTHPOBaThCS K OBICTPO MEHSFOLIIMCS YC/IOBUSIM JKU3HH;

- HamnpaB/IeHHOCTb OOyuYeHHs Ha CHCTeMaTHueckoe MpUoOIeHre OOydYaromuXxcsi K CaMOCTOSITeNIbHOW TT03HABaTe/bHOM [esTeIbHOCTH,
Hay4YHBIM MEeTO/]aM TT03HaHUs1, (POPMHUPYIOLIUM MOTUBALIMIO M pPa3BUTHe CITIOCOOHOCTEH K XUMHUU;

- obecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIMX TIPUOOPETEHUIO OOYYarOLUMUCS OMbITa pa3HOOOpa3HOW /IeATe/IbHOCTH, TIO3HAHUS WU
CaMOTIO3HAHUsI, K/TFOUeBbIX HAaBBIKOB (K/IFOUEBBIX KOMIIETEHI[HMH), UMEIOIINX YHUBepCalbHOe 3HaueHue /I/isi pa3/IMYHbIX BUZIOB IeTebHOCTH;



- (hopmupoBanue 0611el GHYHKI[MOHATHLHOW U eCTeCTBEHHO-HayYHOH I'PaMOTHOCTH, B TOM UKCJIe YMeHUM OOBSICHSITh W OLIEHUBAThb SIBJIEHUS
OKPY>KaloIllero Mypa, UCIOJb3ysl 3HAHUS U OTIBIT, TIOJTyueHHbIe TIPU U3YyUeHUH XUMUH, IPUMEHSITh UX TPHU pellieHnH 1MpobjieM B MOBCeJHEBHOM
YKU3HU U TPY/I0OBOM JleATeIbHOCTH;

- ¢opmupoBaHrde y 0O0yuaroIMxcsi T'YMaHUCTUYECKUX OTHOIIEeHWH, TMOHUMAaHUSI LIeHHOCTH XWMHUYeCKWX 3HaHUW [/ BbIPAaOOTKU
JKOJIOTUYECKHU 11e/1ecO00pa3HOro TOBe/leHHWss B ObITYy W TPYAOBOW JeATeJIbHOCTA B LIEIX COXPAHEHWsI CBOEro 3/I0POBbS U OKPY’Karolen
TIPUPOZHOM Cpejibl;

- pa3BUTHe MOTHBALMM K 00yueHHIO, CIIOCOOHOCTel K CaMOKOHTPOJIFO M CaMOBOCIMTAHWIO HAa OCHOBE yCBOEHMs 00IlleuesioBeyecKux
1[eHHOCTel, TOTOBHOCTH K 0CO3HaHHOMY BbIOOpY MPO(U/Ist ¥ HAlPaB/I€HHOCTH Ja/IbHEHIIIEro 00yJeHusl.

OO0r11ee umMC/I0 UAaCOB, OTBEJEHHBIX [/l U3yUeHHUs] XMMHUK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, coctaBsieT 136 uacoB: B 8 kacce —
68 yacoB (2 yaca B HejiesTt0), B 9 Kiacce — 68 uacoB (2 yaca B Hefie/iio).



COJEPXAHUME OBYUYEHUSA

8 KJIACC

IlepBoHaua/ibHbIe XUMHUYECKHE MOHATHUS

[TpegmeT xvMud. Posib XMMHUM B )KM3HU Ye/ioBeKa. XUMHUS B cCcTeMe HayK. Tesna U BellectBa. Pusnyeckre CBOKCTBA Bell|eCTB. ArperaTHoe
cocTosiHue BelllecTB. [IoHsITHe 0 MeTo/jaX Mo3HaHUs B XMMUHU. UncThle BelllecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MOJIEKY/Ibl. XUMUUeCKUe 3/1eMeHThl. CUMBOJIbI XUMUUeCKUX 3/1eMeHTOB. [IpocThie U C/10)KHbIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOe
y4eHue.

Xumunyeckasi (popmysa. BajeHTHOCTE aTOMOB XMMHUECKUX 3/1eMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BelllecTB. OTHOCUTe/bHAs aTOMHasi
Macca. OTHocuTebHast MOJIeKyJ/IsIpHasi Macca. MaccoBasi [10J11 XMMHUYEeCKOr 0 37ieMeHTa B COeJUHEeHUH.

KosmmuectBo Beljectsa. Mosis. MosisipHas Macca. B3auMOoCBsA3b KO/IMUeCTBa, MacChbl U UMC/la CTPYKTYPHBIX eZUHUL] BelllecTBa. PacuéTel 1o
(hopMysaM XUMUYECKUX COeUHeHUM.

dusnyeckre U XUMAYECKUe SIBJIeHUsl. XMMHUUecKas peakliis U eé Npr3Haku. 3aKOH COXpaHeHHs MacChl BelleCTB. XUMUUeCKHe ypaBHEeHMUs.
Knaccudukarysi Xumuueckux peakuyii (CoeJuHeHus1, pa3/ioXeHus1, 3amelljeHusi, 00MeHa).

XumuuecKuti 3kcnepumeHm:

3HaKOMCTBO C XHMHUYECKOW TIOCYZoi, MpaBuaMu paboThl B jlabopatopuu ¥ TipuéMaMu obpaiileHusi ¢ 1abopaTOpHBIM 000pyZOBaHKEM,
M3yueHWe W OrvcaHue (pU3nuecKux CBOMCTB 00pasl[oB HeOpPraHWMUeCKHX BellecTB, HaO/ofeHre (u3nueckux (TulaBjieHHe BOCKa, TasHUeE Jb/a,
pacThpaHWe caxapa B CTYIKe, KWIeHWe M KOHJleHCAllUsi BOJbl) M XUMHUUecKuX (TOpeHHe CBeuM, TIPOKa/JMBaHUWe MeHOM IPOBOJIOKH,
B3aMMO/IENCTBUE MeJla C KUCIOTOMN) sIBJIeHWH, HaOJIIo/ieHre U OMMCcaHue TIPU3HAKOB TMPOTEeKaHUsT XUMUUEeCKUX peakinid (pasjiokeHue caxapa,
B3aUMO/IeHiCTBHE CEepHOM KHUCJOTBHI C XJI0puzoM Oapusi, pasnokeHwe rugpokcuga meau (II) mpu HarpeBaHWHM, B3aMMOIEHCTBHE >Keme3a C
pactBopoMm cosu Meau (II), usyyeHue criocob6oOB pasjienieHUs CMeceil: C TIOMOLbI0 MarHuTa, (UIbTPOBaHWe, BbIapyUBaHUe, AUCTUILISALNS,
xpomarorpadusi, TpoBe/ieHre OYMCTKY TOBapeHHOMN Co/u, Hab/itoileHre 1 OorrcaHue pe3y/bTaToOB MPOBe/IeHNs OMbITa, UTFOCTPUPYIOIIEro 3aKOH
COXpaHeHHs1 MaccChl, CO3/laHre Mojerield MOJIeKy (11apOCTePKHEBBIX).

Ba)kHeilile npeAcTaBUTe/ M HEOPraHWUYeCKHX BellecTB

Bo3ayx — cmeck ra3oB. CoctaB Bo3fyxa. Kuciopos — anemeHT U npocToe BelllecTBO. HaxoxKaeHue KUcaopoa B npupoze, dhusnueckrie u
XUMUYecKre CBoWcTBa (peakuuu ropeHust). Okcuzpl. I[IpuMeHeHuwe kuciopoga. CriocoObl TO/lyueHHWs KUCIOpoOZa B JlabopaTopuu |
NIPOMBIIJIEHHOCTU. KpyroBopoT Kucsiopoza B npupozie. O30H — a/ioTpornHas MogU(pUKaLyis KUCI0Poa.

TernoBoil 3¢peKT xMMHUUeCcKol peakl[ii, TePMOXMMHUUECKHe YpaBHEHHs], 5K30- U SHJ0TepMUYecKre peaklyu. TOMJIMBO: yro/b U MeTaH.
3arpsi3HeHHe BO3/lyxa, yCH/IeHHe TapHUKOBOTO 3¢ deKTa, pa3pyllieHrue 030HOBOTO CIOsl.



Bopopog — sneMeHT U mipocToe BelllecTBO. HaxokaeHue Bozopoja B Tpupofe, ¢u3nueckre U XUMHUUeCKWe CBOMCTBA, NPUMeEHeHHe,
croco6bl momyyeHusi. KMCoTel ¥ conu.

MonsipHbiii 00bEM ra3oB. PacuéTsl M0 XMMUYeCKUM ypaBHEHHSIM.

dusnyeckue cBoMCTBa BoAbl. Boja Kak pactBopuTenb. PacTBopel. HackllieHHbIe 1 HeHacChIl[eHHbIe pacTBOPbI. PacTBOPMMOCTS BelllecTs B
BoZle. MaccoBas [ons BelllecTBa B pacTBOpe. XMMHYecKue CBOWMCTBa BoAbl. OcHOBaHMs. Pojib pacTBOpPOB B NpUpOJe Y B JKM3HU UeslOBeKa.
Kpyrosopot Bozibl B ipupo/ie. 3arpsi3HeHNe NPUPOHBIX BoZ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ,.

Knaccudukaiusi HeopraHuueckux coefvHeHMd. Okcuzpbl. Knaccudukaiusi okcujoB: cosneobpa3syroljue (OCHOBHBIE, KHUC/IOTHbIE,
amdorepHbIe) U Heconeobpa3symoiue. HomeHkaTypa okcuoB. @u3nueckue U XUMHUUeCKHe CBONMCTBAa OKCH/IOB. [TosyueHre OKCH/IOB.

OcHoBanus. Knaccrdukaiiysi ocHoBaHU: 1IENIOYM U HEPACTBOPUMbIe OCHOBaHHWsl. HoMeHK/aTypa ocHOBaHuM. @u3nyeckue U XUuMUUecKue
CBOWCTBA OCHOBaHUU. ITo/ryueHre 0CHOBaHUM.

Kucnotel. Knaccudukaiys kucnor. HoMeHkiaTypa KUcioT. @Pusnueckrie U XMMUUeCKUe CBOMCTBAa KUC/IOT. Psjy akTUBHOCTH MeTasiioB H.
H. BekeroBa. [TonyueHue KUC/IOT.

Conu. HomeHknatypa coseil. @u3nueckye U XuMU4eckre CBOMCTBa cosield. [Tonyuenue cosent.

['eHeTryeckas CBSI3b MeX/ly K/acCaMyd HEOPTraHUUeCKHX COeMHEeHHUH.

XumuuecKuti 3kcnepumeHm:

KaueCcTBeHHOe oTipe/ie/ieHre Co/lepyKaHUs KUC/Iopo/ia B Bo3/yXe, TIofydyeHre, coOrpaHye, pacrio3HaBaHUe U U3yuyeHre CBOMCTB KUCJIOPO/ia,
Hab/ro/leHre B3aUMOJIEMCTBUSI BeI|eCTB C KHMC/JIOPOJOM W YCJIOBUS BO3HUKHOBEHUsI U TpeKpallleHWsi ropeHust (Tokapa), O3HaKOMJIeHHWe C
oOpasllaMid OKCH/IOB U OITMCAHWE WX CBOWCTB, IIOJlyueHWe, CcOOWpaHWe, paclio3HaBaHWe W UW3yueHWe CBOWCTB BOZOpoza (ropeHwMe),
B3aUMO/IelCTBUE BO[0po/ia ¢ okcuoM Meau (1T) (Bo3MoKHO MCIO/Ib30BaHHe BUjeOMaTepHasioB), Ha0O/MoeHre 00pa3IioB BeIeCTB KOJMUeCcTBoM 1
MOJTb, WCC/IefIoBaHHe OCOOEHHOCTeH pacTBOPEHHsSI BeleCTB C Pa3/IMYHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJ/IEHHWE PAcTBOPOB C OIpee/éHHON
MaccoBOM [Jlofleld pacTBOPEHHOIO BeLecTBa, B3aUMOJENCTBUEe BOJAbl C MeTa/ulaMd (HaTpueM M KajiblyeM) (BO3MOXXHO MCIO/b30BaHUe
BH/leOMaTepUasoB), UCcie[joBaHue 00pa3lj0B HeOpraHMUeCKrX BelleCTB pa3/IMuUHbIX K/IaCcCOB, Hab/0jeHe U3MeHeHHs1 OKpacku WHAUKATOPOB B
pacTBopax KUC/IOT U Liesiouel, n3ydyeHue B3auMozencTBus okcuga menu (II) ¢ pacTBopoMm cepHOM KHCIOTBI, KACAOT C MeTaslaMH, peakLyn
HeWTpanu3aluy, TI0JlyueHWe HepacTBOPUMBIX OCHOBaHWM, BbITECHEHMe OJHOT0 MeTajjga JpYyrMM M3 pacTBoOpa CO/H, pelleHHe
JKCrepUMeHTabHbBIX 3a/iau 1o TeMe «BarkHeliI1e KiacCcbl HEOPraHUUeCKHUX COeIMHEeHU».

ITepuoanuecku 3aKoH U Ilepuoguueckas cucreMa XUMHUYecKHX 371eMeHTOB /[I. V1. MeH/eneeBa. CTpoeHne aToMOB. XHUMHUUeCKasn
cBsA3b. OKNC/IMTE/IbHO-BOCCTAHOBHTE/IbHbIE PeaKIiMu

[TepBble MOMBITKA KAacCU(UKALUM XUMAYeCKUX 37eMeHTOB. [IoHsTHe O rpymnmnax CXOJHbIX 3/1eMeHTOB (I1leJI0YHbIe U 11[e/I0UHO3eMe/TbHbIe
MeTaJl/Ibl, TaJIoTeHbl, UHEePTHBIE Ta3bl). D/IeMeHThI, KOTOpble 00pa3yoT aM(oTepHbIe OKCH/IBI U THPOKCU/IBI.



[Tepuoanueckuii 3akoH. Ileproguueckass cucTeMa XuMuueckux 3nemeHToB [I. 1. MeHieneeBa. KopoTkonepuoHasi ¥ AJIMHHOIIEPUOHAS
¢opmbl ITeproanueckoli cucteMbl XUMAYeckuXx 31eMeHToB []. V. MengeneeBa. [leprosel u rpymnmel. Pr3nyeckuid CMBIC/ MOPSAKOBOIO HOMepa,
HOMEPOB I1epyuo/ia U IPyIIbI 3/IeMeHTa.

Ctpoenne atromoB. CocTaB aTOMHBIX sifiep. M30Tombl. JneKTpoHbl. CTpoeHHe 37eKTPOHHBIX 000/104eK aTOMOB TepBbIX 20 XMMHUYeCKUX
snemeHToB [lepuoaunueckoin cuctemsl [I. YI. MeHgeneeBa. XapaKTepyuCTHKa XMMHYECKOTO 3/ieMeHTa MO ero rnosiokeHuto B [lepuoguueckoit
cucreme /1. 1. Menzeneesa.

3aKOHOMEpPHOCTU M3MEHEeHUsl paZyca aTOMOB XUMHWUECKHUX 3/1eMEeHTOB, MeTa/VI4eCKMX M HeMeTa/JIM4eCKUX CBOWCTB MO TpyIIaM U
repuojiaM.

3nauenue [lepuoanueckoro 3akoHa U [lepuoguueckoil CHCTeMbl XWMHUYECKUX 3/IEMEHTOB [/l Pa3BUTUSI HayKu W mpaktuku. [1. U.
MeHjeneeB — y4éHbIW U TPaKJaHUH.

Xumunyueckas cBsi3b. KoBaneHTHas (TI0/1sIpHast ¥ HETOJIsIpHAsA) CBSI3b. DJIEKTPOOTPULIATeIbHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBSI3b.

Crenenb oOkuc/ieHHs. OKHUCIUTE/LHO-BOCCTAHOBUTE/IbHBIE peakuu. [Iporjeccbl OKUC/IeHHWss U BOCCTaHOB/eHUsA. OKUC/IATeM U
BOCCTaHOBUTEJIU.

Xumuueckuii 3Kkcnepumenm:

n3yueHre 00pas3IioB BellleCTB MeTaslJIOB U HeMeTaslJioB, B3aUMO/IeHCTBHe THAPOKCH/IA LIMHKA C paCTBOPAMHU KHCIOT U I1lesioueid, poBejeHe
OTIbITOB, UJ/TIOCTPUPYIOIIUX MPUMepbl OKUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX Peakluil (ropeHue, peakl[uu pas/ioyKeHusl, COeJUHEHMS).

MesicnpeomemHble c853uU

Peasn3aiiusi MeXIpeIMETHBIX CBsI3eM TIPU M3YYeHUH XUMHU B 8 Kjlacce OCYIIeCTBJISIETCS Yepe3 HCTO0/Ib30BaHHe KaK 00X eCTeCTBeHHO- -
HAYUHBIX MIOHATHM, TaK U IMOHATUMU, SBJISIOLUXCS CUCTEMHBIMU U1 OT/le/IbHBIX ITPeIMeTOB eCTeCTBeHHO-HayUHOr0 LIUKJ/Ia.

OOmye ecTeCTBeHHO-Hay4Hble TIOHSATHS: HayuyHbIM (DaKT, TUTMOTe3a, TEOpHs, 3aKOH, aHalW3, CHHTe3, KiacCu(UKarys, TepruoAUYHOCTS,
HaOJr0ieHre, IKCIIePUMEHT, MO/Ie/IMPOBaHue, U3MepeHre, MO/IesTh, SIBJIEHHE.

@dusuka: MaTepusi, aTOM, 3JIeKTPOH, NMPOTOH, HEUTPOH, WMOH, HYK/IWJ, U30TOIbl, PaJUO0AKTUBHOCTb, MOJIEKYJa, 3/IeKTPUUECKUW 3apsij,
BeIlleCTBO, Teslo, 00bEM, arperaTHOe COCTOSIHHE BellleCTBa, T'a3, (ru3ndyeckre BeJTMUUHBI, eMHHULbI U3MepeHusi, KOCMOC, TJIaHeThl, 3Bé3/1b1, CostHIIe.

buonorus: porocuHTe3, ApixaHue, 6uocdepa.

I'eorpacdusi: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIE IOPO/bl, TO/Ie3HbIe HCKOIaeMble, TOT/IMBO, BOJHbIE PeCYPChI.

9 KJ/TIACC

BeiecTBo 1 xXMMHU4yeckas peaknus

[Teprognuecknii 3akoH. Ilepyuosyueckass cuctema XxuMuuyeckux saemeHTOB [I. V. MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTU B
V3MEeHEeHWY CBOWCTB XWMWUYECKHX 37IeMEHTOB IepBbIX TPEX IepPUOJOB, Kajiusl, KaJbLMs M WX COeJUHEHHWH B COOTBETCTBUU C IOJI0KEHHEM
371eMeHTOB B [leproiueckoil cvcTeMe U CTPOeHHEeM X aTOMOB.



CTpoeHue BeIlleCTBa: BH/Jbl XUMHUUECKOW CBsS3U. TUMbl KPUCTA/UTMUECKUX PeIETOK, 3aBUCHMOCTb CBONCTB BellleCTBa OT THIA
KPUCTA/I/IMYECKOMN PelIéTKU U BUJla XUMUUYeCKOU CBSI3U.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeOpraHUueCKWX BelllecTB. XUMHUUeCKWe CBOMCTBA BeIeCTB, OTHOCAIIMXCS K Pa3/IMUHBLIM Kjlaccam
HeOpraHUUYeCKHUX COeJIMHEeHUM, reHeTHUecKasi CBsi3b HEOPTaHUUeCKHX BelleCTB.

Krnaccudukaiiys XMuMHUUeCKUX pPeakivii 1Mo pa3/IuyHbIM MPpU3HaKaM (TI0 UKC/TY Y COCTaBY yUaCTBYIOIIUX B PeaKI[MH BeIleCTB, M0 TeIJIOBOMY
3bdekTy, To H3MeHEeHUIO CTereHell OKUCIeHUs XUMHUYEeCKHMX 37IeMeHTOB, TI0 O00paTUMOCTH, TI0 YYaCTUIO KaTaju3aTtopa). JK30- U
SHZI0TEepMUYECKUe peaKluM, TepMOXUMUUeCKre ypaBHeHUS.

[ToHSTHE O CKOPOCTH XMMHUeCKOH peakiy. [ToHsiTHe 06 0O6paTUMbIX ¥ HEOOPAaTUMBIX XMMHUECKUX peaklysax. [IoHITHe 0 TOMOTeHHBIX U
reTeporeHHbIX peakiysax. [ToHsTHe o KaTanu3e. [IoHITHe 0 XMMHUUYeCKOM paBHOBeCHHU. PaKTOPbI, BAUSIOLIME Ha CKOPOCTh XUMUUECKOU peakIiuU U
T0JI0’KeHHe XUMUYeCKOT0 paBHOBECHS.

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKI[UH, 3JIEKTPOHHBIM 0allaHC OKUC/IUTEe/IbHO-BOCCTAaHOBUTE/ILHOW —peakiuu. CocTaByieHHe
yPaBHEHHI OKUC/TUTE/TbHO-BOCCTAaHOBUTE/TLHBIX PEAKIIU C UCI0/Ib30BaHUEM MeTO/Ia 3JIEKTPOHHOTO OasaHca.

Teopusi 3/IeKTPOJTUTUUECKON AUCCOLHMAI[MU. DEeKTPOJIMTBI U He3JeKTPOIUThI. KaTHOoHBI, aHWOHBL. MeXaHW3M [AWCCOLMALIUM BeleCcTB C
pa3IMUHBIMU BUIaMU XUMUUYeCKOM cBsi3u. CTerneHb guccotyaiyui. CuibHbIe U c/iabble 3/1eKTPOUTHI.

Peakiiuy voHHOrO oOMeHa. YC/IOBHSI MPOTEeKaHWs PeakI[uii MOHHOTO OOMeHa, IMO/IHbie W COKpAIlléHHble MOHHBIE YpaBHEHHUS peakI[Hil.
CBolicTBa KHC/IOT, OCHOBAHWM W COJield B CBeTe TpPe/CTaBIeHHM 00 3/IeKTPOJIMTHUECKOW Auccoruarii. KauecTBeHHble peakldd Ha HOHBI.
[ToHsiTHE O TUPOJIH3€e COMel.

Xumuueckuii 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IIMA KPUCTa/UTMYeCKUX peIléTOK HeopraHWyecKuX BelleCTB — MeTa/UIOB U HemeTa/ioB (rpadura u anMasa),
CJIOXKHBIX BellleCcTB (X/Iopyja HaTpusl), MUCC/ie[loBaHUe 3aBUCUMOCTH CKOPOCTHM XMMHUUECKOW peakiuM OT BO3/[eHCTBUSI pPa3/MUHBIX (DaKTOPOB,
WCCie[JoBaHe 3JIeKTPOIPOBOJHOCTH PaCTBOPOB BellleCTB, TMpoliecca JUCCOLMALMN KUCIIOT, Iie/ioueii U coseit (BO3MOKHO MCTIO/b30BaHKe BU/IE0
MaTepuasoB), TIPOBeJieHHe OILITOB, WITFOCTPUPYIOIIUX TIPU3HAKU TIPOTEKaHHUs peakiuii HOHHOTo oOMeHa (0bpa3oBaHue 0cajika, Bble/leHre rasa,
oOpa3oBaHMe BO/IbI), OIBITOB, W/UIFOCTPUPYIOIIUX MPUMEPHI OKHCIMTETHbHO-BOCCTAHOBUTEBHBIX DPeakuil (ropeHue, peaki[uv pPa3/ioyKeHUs,
coe/IMHEeHMUs ), pacrio3HaBaHUe HeOpraHUUeCKUX BellleCTB C MOMOIIbI0 KaueCTBEeHHbBIX peaki[iii Ha MOHBI, PellleHhe SKCIiepUMeHTa/IbHbIX 3a7au.

HemeTanibl ¥ UX coeJUHEHHS

OO1iast XapakTepuUCTUKA ranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTereHdu OKucyieHus. CTpoeHwe W (U3NUecKue
CBOMCTBA MPOCTHIX BeI[eCTB — rajoreHoB. XUMHUYeCKHe CBOMCTBA Ha MprMepe Xjiopa (B3auMo/lelicTBHe C MeTa/l/laMH, HeMeTasl/laMy, 11leJiouaMHm).
XnopoBogopo/. CosisiHasi KUC/IOTa, XUMUUeCKUe CBOMCTBA, To/lyueHre, mpuMeHeHue. [lelicTBHe X/iopa U XJIOPOBO/IOPOZia Ha OPraHu3M uesioBeKa.
BaskHeii1ve x/10py/bl ¥ UX HaX0X/IeHHe B TIPUPO/Ie.



OO61ast xapakTepucThkKa 3/emMeHTOB VIA-rpyrmbel. OcoGeHHOCTH CTpPOeHUsi aTOMOB, XapaKTepHble cTereHW OKucieHus. CTpoeHue u
(r3nueckre CBOMCTBA MPOCTHIX BelLleCTB — KUCI0PO/a U cepbl. AJIZIOTPOITHbIe MOAU(MHKALIMKA KACI0PO/ja U cepbl. XUMUYeCKre CBOWMCTBA Cephl.
CepoBofiopo/i, cTpoeHue, ¢du3nueckre U XUMUUYeckue CBOMCTBa. OKCHIbI Cepbl Kak Tpe/[CTaBUTeNd KUCIOTHBIX OKCHAOB. CepHasi KHC/IOTa,
(bu3nyeckre U XMMUYECKHe CBOMCTBa (00IIMe Kak MpecTaBUTe s Kjlacca KUC/IOT U crielduyeckue). XUMHUUYeCKUe Peakiivy, JeXKalue B OCHOBe
TIPOMBIILIZIEHHOTO Criocofa ToyueHus CepHOM KUCIOThL. [IpuMeHeHMe cepHOUM KUC/IOThL. COMM CepHOM KHUC/IOThI, KaueCTBeHHasl peakiys Ha
cy/baT-uoH. HaxokeHue cepbl U eé coeIMHeHUN B MpUpozie. XUMUUeCKOe 3arpsi3HeHre OKPY Karolllei cpe/ibl CoeIUHEHUSIMUA Cephl (KUC/IOTHBIe
JIOXK/IM, 3arpsi3HeHre BO3/lyXa U BOJOEMOB), CIIOCOOBI ero npefoTBpallieHusl.

OO1jast  XapakTepucThKa 37eMeHTOB VA-rpymnmbl. Oco0eHHOCTM CTPOEHUSI aTOMOB, XapaKTepHble CTeleHW OKUC/IeHus. A30T,
pacrpocTpaHeHUe B TpUpojie, (u3nueckre U XMMHUYeCcKue CBOMCTBAa. KpyroBopoT a3ora B npupoze. AMMUaK, ero ¢u3nueckie U XUMUYecKue
CBOWCTBa, MoayueHue U npuMeHeHre. CoMv aMMOHUS, UX (U3MUYecKre U XMMHUYeCcKre CBOMCTBA, puMeHeHUe. KauecTBeHHasi peakiiysi HA UOHbI
aMMOHUS. A30THast KUC/IOTa, eé rmosyueHue, hu3ndyeckre U XUMUUeCKHe CBOMCTBa (001I1e Kak Mpe/ICTaBUTe s K/lacca KUC/IOT U Crieriuduuecke).
Vcnonb3oBaHWe HUTPATOB W COJed aMMOHHMS B KauecTBe MHUHepa/bHBbIX yA00peHWH. XMMHUUeCcKoe 3arpsi3HeHue OKpYJKarolled Cpefibl
coeUHEHUSIMM a30Ta (KUC/IOTHBIE AOXKAW, 3arps3HeHUe BO37yxa, TOuUBbI U BoA0éMOB). Docdop, amioTpornHbie MoauduKaiuu ¢ocdopa,
¢u3nueckre M xummudeckue cBoucTtBa. Okcug ¢ocdopa (V) u dochopHas KucnoTa, (pusnueckre M XHMMHUYECKUe CBOMCTBA, IOTyYeHHe.
Vcnonb3oBanue GocdaToB B KaueCcTBe MUHEPaIbHBIX Y00peHui.

OOijasi xapakTepucTtika 371eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe CTeleHW OKHUC/IeHUs. YTJepof,
a/IJIOTPOTHBIE MOJU(UKALINM, PACIpPOCTpaHeHHWe B TIPUpoJe, (U3MUeCcKHe W XUMHUYeCcKue CBoMcTBa. Azcopbuums. KpyroBopoT yriepoza B
npupozie. OKcuibl yriepoja, uUX (¢uU3dyeckue W XUMHUUeCKWe CBOMCTBA, JeMCTBUe Ha >KUBble OpPraHU3Mbl, MOJy4YyeHHe U TpUMeHeHue.
Okosornyeckue pobieMbl, CBs3aHHBIE C OKCUZIOM yriiepoza (IV), runore3a ryio6asibHOrO MOTETIEHUsT K/TMMaTa, TapHUKOBBIN 3P QeKT. YTo/ibHas
KHUCTOTa U eé comu, UX (U3NUecKhe U XUMHUECKHe CBOMCTBa, TMOJyueHWe W TipuMeHeHuWe. KauecTBeHHas peakiuss Ha KapOOHAaT-WOHBI.
Vicnonb3oBaHue KapOOHATOB B OBITY, MeAULIMHE, TTPOMBIIIIEHHOCTH U CeJTbCKOM XO035HCTBE.

[TepBoHaua/ibHbIE TIOHATHS 00 OpraHMUeCKHUX Bell[eCTBaX Kak O COeAWHEHUsX yryepofa (MeTaH, 3TaH, 3TW/IEH, al[eTHIeH, 3TaHoJI,
TJIMLepUH, YKCyCHast KicaoTa). [Ipupo/iHble UICTOUHUKH YT/IeBOJOPOZOB (YroJib, MPUPOIHBIN ra3, HedTh), TIPOAYKTHI UX repepaboTKu (6eH3UH),
WX POJib B OBITY ¥ MPOMBILLIZIEHHOCTH. [ToHsSITHe 0 61OOTHYeCKU BaXKHBIX BellleCTBaX: KUpax, Oenkax, yryieBojjax — U UX POJIU B XKU3HU UesloBeKa.
MaTepuanbHOoe eIMHCTBO OPraHWYeCKUX ¥ HeOPraHUUYeCKUX COeIMHeHUH.

KpemHutii, ero (hm3nueckrie 1 XMMUUECKHe CBOMCTBA, TIOyYeHre U puMeHeHne. CoefuHeHUs KpeMHUs B Tipupoze. OO01iue rpecTaBieHNs
00 okcuzie kpemHusi (IV) u kpemHueBoi kKucsiore. CUIMKAThl, UX WUCIIOIb30BaHNE B OBITY, B MPOMBIIUIEHHOCTH. Ba)kKHeMHIIMe CTPOUTE/TbHbIE
MaTepuasibl: KepaMHKa, CTeK/I0, lieMeHT, OeToH, >kene300eToH. IIpobreMbl 0e30MacHOTO WCII0/b30BaHUS CTPOUTENbHBIX MaTepuasioB B
MOBCeJHEBHOM XKU3HU.

Xumuueckuii 3Kcnepumenm:



n3yueHre 00pa3llOB HEOPTaHWYeCKWX BeIeCTB, CBOWCTB COJITHOW KHWCJIOTHI, TIPOBe/leHHe KaueCTBEHHBIX peaki[Ui Ha XJIOPH/-HUOHBI U
HabJ/ro/IeHre TIPU3HAKOB WX MPOTEeKaHWUs, OTBIThI, OTPaKaromiye GU3nUecKre U XMMUYeCKre CBOWMCTBA rajioTeHOB U UX COeAUHEHUH (BO3MOXXHO
WCII0/Tb30BaHUe BHJeOMAaTepraioB), O3HAaKOM/IeHHe C oOpa3lam X/JIOpHOB (TajJoreHH/IOB), O3HAaKOMJeHHe C oOpas3laMu cepbl U eé
coefuHeHUsIMA  (BO3MOXKHO — WCITIO/Ib30BaHME  BUJeOMarepuanoB), HabOmofgeHue rmporjecca oOyrnvMBaHWsS —caxapa T0[,  [JIeMCTBHEM
KOHI[eHTPHPOBAHHOM CEpHOM KHUC/IOThI, U3yueHHe XUMHUUYECKHUX CBOMCTB pa3baB/ieHHON CepHOM KUC/IOThI, POBe/ieHe KaueCTBeHHOM peakluy Ha
cynbhaT-uoH U HabsroJieHWe TIpU3HaKa eé TMpOTeKaHWs, O3HaKOMJieHHe C (U3UYeCKUMHU CBOWCTBaMHU a3oTa, (ocdhopa U UX CoeqUHEHUM
(BO3MOXKHO HCIIO/Ib30BaHUe BHeOoMaTepuasnoB), obpas3ijamMyd a30THBIX U (OCPOpHBIX yA0OpeHUi, MosiyueHHe, coOMpaHUe, pacrio3HaBaHUe U
V3yyeHHe CBOMCTB aMMMakKa, MpOBe/leHHe KauyeCTBEHHbIX peakl[uii Ha MOH aMMOHHsI U ¢ocdaT-uOH U H3y4yeHHe TMPU3HAKOB UX IPOTEKaHWS,
B3aUMO/IeMICTBUe KOHLIEHTPUPOBAHHON a30THOM KHCIOThI C MeZbi0 (BO3MOXKHO WCII0/Ib30BaHME BHJEOMaTepuasaoB), M3yueHHe Mojernei
KPUCTa/UTMUECKUX PEIIETOK asMasa, rpadurta, dysinepeHa, 03HaKOMJIEHHWE C MPOLECCOM aZicOpOIMU paCTBOPEHHBIX BEIeCTB aKTUBHUPOBAHHBIM
yI7IEM U yCTPOHCTBOM TIPOTUBOTA3a, TIOTyueHre, COOMpaHue, pacrio3HaBaHUe U M3yUYeHHe CBOWCTB YTJIEKUCI/IOTO ra3a, MpoBe/jeHre KaueCTBeHHBIX
peakivii Ha KapOOHAT M CUMKAT-UOHBI U U3yUYeHHe MPU3HAKOB MX TMPOTEKaHWsl, 03HAKOMJ/IEHHE C TIPOAYKI[UeM CHUIMKATHOW MPOMBIIIIEHHOCTH,
pelleHre SKCrepuMeHTabHBIX 33/lau Mo TeMe «BakHelllie HeMeTasIbl U UX COeIUHeHUS».

MeTta/ibl ¥ UX COeJMHEHUSA

OO11ast XapakTepuCcTHKa XMMHUUeCKHWX 371eMEeHTOB — MeTas/yIOB Ha OCHOBaHWM WX TOJIOXKeHUsi B [leprouueckoil cucTeMe XUMHUYECKUX
snemeHTOoB [I. VI. MeHzeneeBa u cTpoeHusi arToMoB. CTpoeHHe MeTasyioB. MeTa/uinueckasi CBsI3b U MeTajllnueckasi KpUCTalinueckasi peréTka.
ONeKTpOXUMUYECKUI Psifi HampsDKeHWH MeTasuioB. PuU3MuUecKde M XUMHUUECKHe CBOMCTBa MeTa/uioB. OOIIue crocoObl TIOMy4YeHUsT MeTaslIoB.
[ToHsATHE O KOpPPO3WM META/UIOB, OCHOBHBIE CTMOCOOBI 3aluUThl UX OT Koppo3uw. CrulaBel (CTalb, UYTYH, AMOPaTFOMUHHN, OpOH3a) U UX
npUMeHeHUe B ObITY U TIPOMBIIILJIEHHOCTH.

[[leniounble MeTasuibl: mojiokeHWe B [lepuoauueckon cucteMe xuMUuyeckKux 37eMeHTOB [I. V. MeHpgeneeBa, CTpOeHME UX aTOMOB,
HaxoXJeHve B mpupofe. Pusnueckue U XUMHUUYECKHe CBOMCTBa (Ha npuMepe HaTtpus W Kaausi). OKCUABI UM TUPOKCHBI HAaTpUs U Kaslus.
[IpyMeHeHue 111e/I0YHBIX META/VIOB U UX COeJMHEeHUM.

[IlenoyHO3eMe/ibHBIE MeTa/UIbl MarHUW W Ka/bLWi: NosiokeHre B [lepuogrueckoil crucreMe XxMMHUUecKux seMeHToB [I. V. MeHpeneeBa,
CTpPOEHHe UX aTOMOB, HaXxOXJeHWe B mpupoje. Pr3nueckre U XMMUUeCKHe CBOMCTBA MarHus W Kaiblivs. BakHeililve coejuHeHUs KasbLusi
(okcua, TUAPOKCH, o). KECTKOCTE BOZBI U CITOCOOBI €€ yCTpaHeHusl.

Amomunui: nionokeHve B Ilepuoanueckod cucteme xumudeckux snemeHToB [I. V. MeHpeneeBa, CTpOeHHWe aToMa, HaXxOXX[eHHE B
nipupo/ie. dusnueckue U XUMUUECKHe CBOMCTBA aTtOMUHUSA. AM(OTepHbIe CBOMCTBA OKCHA U TU/IPOKCHU/IA aTFOMUHUSI.

Keneso: nonoxenue B Ilepuoguueckoin cucrteme xuMuuyeckux 3neMmeHToB [l. VI. MeHzeneeBa, cTpoeHye aToMa, HaXOXX/eHUe B MIPUPOJE.
dusnueckre U XUMHAUYeCKUe CBOMCTBA Kese3a. OKCUpbl, TUAPOKCUIBI U conu xKeste3a (1) u »kene3sa (III), ux cocraB, CBOMCTBA U MOTyUeHHe.

Xumuueckuii 3Kcnepumenm:



03HaKoMJIeHHe ¢ 06pa3ljaMy MeTaJioB M CIJIaBOB, UX (PU3MUECKUMU CBOWMCTBAMU, U3yUeHHe pPe3y/IbTaTOB KOPPO3UM MeTa/l/IoB (BO3MOKHO
WCTIO/Tb30BaHHe BHU/IEOMATepUasoB), 0COOEHHOCTeM B3aMMOZENCTBUS OKCHJA Kajlbliisg W HATpUs C BOZOH (BO3MOXKHO HCIIO/Ib30BaHUe
BHJlIeOMaTepUaioB), HCCAe[OBaHUE CBOMCTB JKECTKOW BOJBI, TIpolLlecCa TOpeHWsi keje3a B KUCAOpoZe (BO3MOXHO MCIOJIb30BaHUE
BH/leOMaTepHuaioB), MPU3HAKOB MIPOTEeKAaHUsI KAUECTBEHHBIX PeaklMid Ha UOHBI: MarHus, Kajiblivs, aTlOMUAHUS, LIUHKa, >kese3a (II) u xenesa (III),
meau (II), HabGrofleHWe W OMMCaHWe TIPOLIECCOB OKpAIllMBaHUS ITUIAMEHWM WOHAMM HATpHsl, Kalusl U Kaibl[us (BO3MOXKHO HCIIO/Ib30BaHHE
BU/leOMaTepuasoB), UCCIeZloBaHUe aM(POTePHBbIX CBOWCTB TMAPOKCH/IA a/TFOMUHUS U THUPOKCHAA 1[UHKA, pellleHre SKCrepUMeHTa/IbHbIX 3a/iau 1o
TeMe «BakHel1111e MeTasibl U UX COeIUHEHHS».

Xumuo ¥ OKpyKawiuas cpeja

BerriectBa 1 MaTepHasibl B IOBCeIHEBHOM )KM3HU UeioBeKa. be3omacHoe MCI0/ib30BaHKe Bel[eCTB U XUMHUECKUX peakiuii B ObITy. TlepBast
TIOMOIIb MPY XUMUYECKUX 0XKOTaX U OTPaB/IeHHUSIX.

XYMHUUeCKOoe 3arpsi3HeHHe OKpyXKaroled cpefbl (MpefenbHasi [JOMYCTUMasi KOHLeHTpauusi BellecTB, ganee — [11K). Ponb xumuu B
peIlleHUH 3KOJI0TMUeCKUX TpobieM.

Xumuueckuti 3kcnepumeHm:

n3yueHre 00pa3LjoB MaTepuasioB (CTEK/IO, CTl/IaBbl METAJIIOB, MOJIMMEepPHbIe MaTepUasbl).

Mescnpedmemuble ces3u

Peanu3ariusi MeXXTipeIMETHBIX CBsi3ed TIPU U3YUeHHH XUMHU B 9 Kjlacce OCYIIeCTB/SIeTCsl uepe3 MCIO/b30BaHKe KaK O0IUX ecTeCTBeHHO-
HayUHbBIX MOHATHH, TaK U MOHSITUM, SBJISIOLUXCS CUCTEMHBIMU [l OT/Ie/TbHbIX MPeJMeTOB eCTeCTBeHHO-HayUHOr0 LIUK/Ia.

OO1e ecTeCcTBeHHO-Hay4Hble TIOHSITHS: HAYYHBIM (aKT, THUIOTe3a, 3aKOH, TEOPHs, aHalu3, CUHTe3, KIacCUMUKAIWs, MePUOAUYHOCTD,
HabJTro/IeHue, SKCTIepUMEHT, MOZIe/TMPOBaHNe, U3MepeHUe, MOJIeTh, SIBJIeHe, ITAPHUKOBBIM 3 GEKT, TeXHOJIOTHS, MaTepHaIb.

dusrka: MaTepusi, aTOM, 3J€KTPOH, MPOTOH, HEWUTPOH, WOH, HYK/IW[, W30TOMbl, PaJIMOAaKTUBHOCTb, MOJIEKY/a, 3JeKTPUYECKUU 3apsif,
TIPOBO/JTHUKH, TIOMYNPOBOJHUKH, [UJIEKTPUKH, (DOTO3/IEMEHT, BeIecTBO, Teno, OOBEM, arperaTHoe COCTOSTHME BeIeCTBa, ra3, pacTBOp,
pPacTBOPUMOCTb, KpPHCTas/IMuecKasi pelléTka, CIlaBbl, (PU3WUecKue Be/IMYMHbI, eAUHUIIbI M3MepeHHUs, KOCMHUUYeCcKoe MPOCTPAHCTBO, TIaHEeTHl,
3B€3/1b1, ConHIle.

buonorusi: goTocuHTe3, AbixaHue, 6uocdepa, IKocucTeMa, MUHepaibHble yJ00peHusi, MUKPO3/IeMeHTbl, MaKpO3/IeMeHThI, MUTaTeTbHbIe
BelllecTBa.

I'eorpacdusi: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIE OPO/bl, TI0/Ie3HbIe UCKOTaeMble, TOT/IMBO, BOAHbIE PeCYPChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUSA IIPOI'PAMMBI II0 XMMHWM HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JINMUHOCTHBIE PE3YJ/IBTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHMs MPOrpaMMbl OCHOBHOTO 0O0IIlero oOpa3oBaHUs JOCTUTAIOTCS B XoZe OOydyeHHS] XUMUK B eJUHCTBE
yueOHOM 1 BOCIIHTATebHOMN /1esiTe/IbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMHA POCCUMCKHWMU COLIMOKYJ/IBTYPHBIMU U YXOBHO-HPABCTBEHHBIMU
L[eHHOCTSIMH, TIPUHSITHIMU B 0OIllecTBe TpaBW/aMHd W HOPMaMU TOBeJleHUs] M CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHMS], CaMOpa3BUTHUS U
CcoL[pa/u3aliy 00yyJaroImxcs.

JINUHOCTHBIE pe3y/bTaThl OTPA)KAIOT TOTOBHOCTh O0OYYAIOI[UXCS PYKOBO/JCTBOBAThCSI CUCTEMOM TO3UTHUBHBIX L[IEHHOCTHBIX ODUEHTALUN U
pacIIMpeHue OIIbITa AeATeTbHOCTH Ha €€ OCHOBe, B TOM UHCJ/Ie B YaCTH:

1) maTpHOTHYECKOT0 BOCITUTAHHUS:

LJeHHOCTHOTO OTHOILIEHUSI K OTeUeCTBEHHOMY KyJ/IbTYpPHOMY, UCTOPUYECKOMY M HayYHOMY Hac/ie/ivi0, IOHUMAaHHWsl 3HaUeHUs] XUMHUUeCKOU
HayKU B KM3HU COBPEMEHHOT0 00I11eCTBa, CriocOOHOCTH B/IaJieTh JOCTOBEPHOU MH(OpPMaIMel 0 MepeZjoBbIX JOCTWKEHHUSIX U OTKPBITHUSIX MUPOBOM
Y OTeUeCTBEeHHOW XUMHH, 3aMHTePeCOBAHHOCTH B HAyUHBIX 3HAHUSX 00 yCTPONCTBe MUpPa U OOIIIeCTBa;

2) rpaXkAaHCKOr'0 BOCIIUTAHUSA:

TIpe/ICTaB/IeHHsI O COL[MA/bHBIX HOPMax U IMpaBUIaX MEeX/IUYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTU B
00I1leCTBEHHO T10J1e3HOM, yueOHOUCC/Iel0BaTe/TbCKOW, TBOPUECKON U [IPYTUX BUZAAX JesSTeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOW COBMECTHOU
JesITeNTbHOCTU TIPU BBITIOJTHEHUU Y4eOHBIX, TT03HABATeIbHBIX 3a/]au, BLIMOJHEHUM XUMHUECKUX SKCIIEPUMEHTOB, CO3/IaHUM YueOHBIX TIPOEKTOB,
CTpeM/IeHHWs] K B3aMMOTIOHUMAaHUI0 W B3aUMOIIOMOIIM B TIpOLIeCCe 3TOM yueOHOU [esiTe/IbHOCTH, TOTOBHOCTH OlLIEHWBAaTh CBOE TIOBe/leHHE U
TIOCTYTIKA CBOUX TOBapHIIIel C MO3ULMA HPaBCTBEHHBIX Y MPABOBBIX HOPM C YUETOM OCO3HAHKS MOC/Ie[CTBUN TIOCTYIIKOB,;

3) 1{eHHOCTH HAaYYHOr0 MO3HAHMA:

MHUPOBO33peHYecKre Tpe/iCTaB/IeHusl O BellleCTBe U XUMUYeCKON peaki[uM, COOTBETCTBYHOL[e COBPEME@HHOMY YPOBHIO pa3BUTHS HAyKH U
COCTABJISIFOLIMe OCHOBY /ISl TOHUMAaHUSI CYIIIHOCTHA HayYHOUM KapTUHbI MUPA, TIpe/icTaB/IeHrsl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOJBI,
B3aMMOCBSI3SIX UeloBeKa C TIPUPOJHOUM Cpeioi, O PO/ XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTeH;

To3HaBaTe/lbHble MOTHBBI, HallpaB/ieHHble Ha T0JiyueHWe HOBBIX 3HAHUW T0 XUMHU, HeoOXoauMble Ajisi OOBsiCHeHHs Hab/rofaeMbIx
TIPOLIECCOB W sIBJIEHWH, TI03HaBaTe/JIbHOW, WHPOPMALMOHHOW M YUTATeTbCKOW Ky/IbTyphbl, B TOM UKC/Ie HaBBIKOB CaMOCTOSTETbHOW paboThI C
y4eOHbIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOU, ZOCTYITHBIMU TEXHUUECKUMU CPeJCTBaMU MH(OPMAI[MOHHBIX TeXHOJIOTHH;

WHTepeC K OOyueHMIO W TIO3HaHWIO, JI0OO3HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTb K €amM0o00pa30BaHWIO, TIPOEKTHOW W
WCC/IeJOBaTeTbCKOM [esiTeTbHOCTH, K 0CO3HAaHHOMY BLIOOPY HAIlpaB/IeHHOCTU M YPOBHSI 00yUeHUs B AabHeHIIeM;

4) opMupoBaHuUsi Ky/JIbTYPbl 3i0POBbS:



0CO3HAaHWE IIeHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHWS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 >KHU3HHU, OCO3HaHHe
TIOCTIeICTBUA W HENpUSTHE BPeAHbIX TMpUBbIUeK (yroTpebieHUs ajKorosisi, HapKOTHKOB, KypeHUs ), HeoOXOAUMOCTH COOMIO/IeHUs TIPaBUII
0e30macHOCTH TIpY OOpAITleHUH C XUMUYeCKUMH BeIlleCTBaMU B OBITY U peaslbHOM >KU3HHU;

5) TPYAOBOI0 BOCITUTAHUSI:

WHTepeC K MpaKTHYeCKOMY U3yueHuto rpodeccrii U TpyAa pa3IMuHOro Po/ia, yBakeHHe K TPYy U pe3yJibTaTaM TPY/I0BOM /lesTebHOCTH, B
TOM UHCJe Ha OCHOBe TpUMEHEeHWs TpeJMEeTHBIX 3HaHWM 0 XUMHM, OCO3HAHHBIH BBIOOD WMHAWBHAYATbHOW TPAEKTOPUM TMPOOIKEHUS
oOpa3oBaHUsi C YYETOM JIMUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XWUMHM, OOI[eCTBEHHBIX HWHTEPECOB U TIOTPeOHOCTeM, yCrelrHon
rpodecCHOoHaTLHOM JesiTe/TbHOCTH U PA3BUTHSI HEOOXOAMMBIX YMEHHWH, TOTOBHOCTD aZlalITUPOBAThCS B IMPodeCcCHOHaTBLHOM cpefie;

6) 3K0/I0rMUeCcKOro BOCIMTAHUA:

9KOJIOTHUECKH Tiesiecoo0pa3Hoe OTHOIIeHHE K MPUPO/ie KaK UCTOYHHKY >KU3HU Ha 3eMsie, OCHOBe eé CyIlleCTBOBaHMsI, TOHUMaHUe 1[eHHOCTH
370poBoro u Ge3oracHOro obpasa >KU3HU, OTBETCTBEHHOE OTHOIIeHHe K COOCTBEHHOMY (M3MYeCKOMY M IICUXHUYECKOMY 3/10POBBIO, OCO3HaHHe
1[eHHOCTU COOJTI0/IeHUs TIpaBUI 0e30T1aCHOTO TIOBE/IeHHsI TIPH paboTe C BeIeCTBaMH, a TaKXKe B CUTYAlUsX, YTPOXKAIOUIUX 3/J0POBbI0 M >KU3HU
JIIOfIel;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUs, TIOJyuyaeMble TIPU W3YUeHUW XUMUH, [JIs pellleHUs 3a/jay, CBS3aHHBIX C OKpY»Karolled TpUPOJHOM
CpeZioi, /i/is TIOBBIIIEHUsST YPOBHSI KOJIOTMUYeCKOW KY/IbTyphl, 0CO3HaHUS I7100a/bHOTO XapakTepa 3KOJ0rMUecKrX MpobsieM U MyTel UX pelleHust
MOCPeAICTBOM METOZIOB XHWMHH, S5KOJOTMUECKOr0 MBbIIUIeHHSI, YMEeHUs PYKOBOJCTBOBATbCS MM B II03HABaTe/lbHOM, KOMMYHUKaTUBHOW H
COLMa/IbHOM TTPaKTHKe.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe MeTamnpeAMeTHBIX Pe3y/IbTaTOB BBIJE/ISIOT 3HAUUMBIE 7jiT (POPMUPOBAHUS MHUPOBO33DEHUsT OOIjeHayuHble TMOHSTHS (3aKOH,
TeOopHs, TIPUHIIUI, TUITOTe3a, (aKT, CUCTeMa, MPOIeCC, SKCIIEPUMEHT U APYroe.), KOTOPble KCIOJb3YIOTCS B €CTeCTBEHHO-HAYUHBIX YueOHBIX
rpegMeTax W TIO3BOJIAIOT Ha OCHOBe 3HAaHWUM W3 3TUX TpeiMeTOB (OPMHUPOBATh TIpe/CTaB/eHHe O IIeJIOCTHOM HayyHOM KapTMHe Mupa, U
yHUBepcabHble yueOHble felicTBYsA (TI03HaBaTe/IbHbIe, KOMMyHUKaTUBHbBIE, PETY/ISTUBHBIE), KOTOPbie 00ecreurBa0T GopMUpOBaHHE TOTOBHOCTH
K CaMOCTOSITeJIbHOMY TJIAHUPOBAHUIO U OCYIIeCTB/IeHHIO YueOHOM JiessTeTbHOCTH.

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Bba3oBbie 1joruueckue JeiCcTBUs:

YMeHUsI UCI0/Ib30BaTh MPUEMBI JIOTUUECKOTO MbIIIeHUsI TIPY OCBOEHUM 3HAHWM: PaCKpbIBaTh CMBIC/T XUMUUECKUX MOHATHHN (BbIAE/SATh UX
XapaKTepHbIe TIPU3HAKH, YCTaHABIMBATh B3aMMOCBSI3b C APYTUMH TOHSATHSIMU), WCII0/Ib30BaTh MOHATHS [/Isi OObICHEHUS OT/AeNbHBIX (PAaKTOB U
SIBJIEHUH, BHIOMPATb OCHOBAHUS M KPUTEPHUM /Il KIaCCU(PUKAIIMM XUMHUUECKHUX BEIeCTB M XMMHUUECKUX PeaKIWi, YCTaHaBIMBATh MPUUYUHHO-
C/ie[ICTBEHHbIE CBSI3U MeXAYy OOBeKTaMH M3yueHHsi, CTPOUTH JIOTUUeCKUe pacCcyAeHus (MHAYKTHBHBIE, NeAyKTUBHbLIE, 10 aHA/IOTHH), [eaTh
BBIBO/IbI U 3aK/TFOUEHHUS;



yMeHHe TIPUMeHSATb B TMIpollecce TI03HAHWSI TIOHATHUS (TIpeZMeTHble W MeTarpeAMeTHble), CUMBOJMYEeCKHe (3HAKOBbIe) MO/esy,
UCTIO/b3yeMble B XWMWH, TPeoOpa30BbIBaTh IIMPOKO TMPUMeEHsieMble B XUMHWU MOJe/bHbIE TPe/CTaB/IeHUs] — XWUMWYEeCKWA 3HaK (CUMBOJI
j/IeMeHTa), XUMUUecKass (GopMysia U ypaBHeHHE XUMHUYECKOW peakllud — TIPU PelIeHHWH yueOHO-TI03HABATebHBbIX 3a/lad, C YYETOM ITUX
MO/Ie/IbHBIX TIPe/ICTAaB/IeHU BBISBIATD U XapaKTePU30BaTh CYIIIECTBEHHBbIE TIPU3HAKK HM3y4YaeMbIX OOBEKTOB — XUMMUECKHX BeIeCTB U
XUMHUUECKUX peaklvi, BbISB/ATh 00Ilie 3aKOHOMEPHOCTH, TPUUYMHHO-C/e[ICTBEHHbIe CBS3UM W TPOTUBOpEUMss B M3yuaeMbIX Ipolleccax u
SIBJIEHUSIX.

Ba3oBble ucciejoBaTe/IbCKue AeHCTBUSA:

yMeHHe WCII0/Ib30BaTh MOCTaB/eHHbIe BOMPOCHI B KaueCTBe MHCTPYMeHTa TO3HAHUs, a TakKe B KauecTBe OCHOBBI /Jisi (POPMUPOBAHUS
TUTIOTE3bI 110 MPOBEPKE MPABU/ILHOCTH BbICKA3bIBAEMBIX CYXK/I€HHIA;

nprobpeTeHre OIbITA IO TUIAHUPOBAHUIO, OPraHW3allid W TPOBEJEHUI0 YUeHWUYeCKUX SKCIIepUMEHTOB, YMeHHe Hab/ro/aTh 3a XO[[0M
TpoLIecca, CaMOCTOSITeSTbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMy/JIUpOBaTh 000OIeHUs] ¥ BBIBOJBI TI0 pe3y/bTaTaM IPOBEJEHHOTO OITbITa,
WCC/IeJOBaHMsI, COCTaBJ/IATh OTUET O TIPO/e/IaHHOM paboTe.

PafoTa c uHopmanmeii:

yMeHMe BbIOWpaTh, aHAIM3WPOBAaTh W WHTEPIIPEeTHPOBATh WH(MOPMALMI0 pa3/IMUHBIX BUAOB U (OpM TIpe/CTaBAeHUs, TOJyYaeMylo U3
pa3HbIX WCTOYHUKOB (HayuHO-TIOMYJ/ISIPHAsI JIMTepaTypa XUMHUYeCKOTO COZep>KaHusi, CIipaBOUHbIe Tocobusi, pecypcbl VIHTepHeTa), KPUTHUECKU
OLIeHUBATb TTPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO WH(MOPMALIUIO;

yMeHHe TIPUMEeHSITh Pa3/InyHble MeTO/IbI M 3aIipoChl MPU TIOMCKe U 0TOOpe MH(MOPMAIK U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX [IJIsT
BBINTOJIHEHUS] YueOHBIX W TI03HaBaTe/bHBIX 3aJjau OMpe/Ie/IEHHOr0 TWIA, TIpUoOpeTeHHe OMbiTa B 00/1aCTU UCIOJIB30BaHUS WH(MOPMAIMOHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTHH, OBJ/IafieHHe Ky/JIbTypOW aKTMBHOTO MCIIOIb30BAHUS Pa3/IMUHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSITE/TbHO BBIOMpATh
ONTUMabHYI0 (GopMy TipefcTaBIeHUss UH(POPMALIMU U W/UIFOCTPUPOBATh pelllaeMble 33/jaud HeCJI0XKHBIMA CXeMaMU, AuarpaMMmaMu, APYTUMU
dhopmamu rpadvKu ¥ UX KOMOMHAIUSIMY;

yMeHWe WCIO/Mb30BaTh W aHaJW3UpOBaTh B Tporjecce yueOHOW U HCCIe0BaTebCKON [1esTebHOCTH HWHGOPMAIMI0 O BIIMSHUAN
TIPOMBIIILJIEHHOCTH, CeJTbCKOT'0 X03MCTBa M TPAHCIIOPTa Ha COCTOSIHHE OKPYyKatolllei MPUPOTHON Cpeibl.

KoMMyHHKaTHBHbIe yHUBepCa/IbHbIe yueOHbIe /[eHCTBUA:

yMeHHUsI 3a/laBaTh BOTIPOCHI (B X0/le fuanora v (WIM) AUCKYCCUN) TI0 CYIeCTBY 00CY»KJaeMou TeMbl, (HOpMY/TUPOBaTh CBOU TIPEAJIOXKEHMUS
OTHOCHUTE/ILHO BBITTOJTHEHHSI TIPe/JIOKeHHOW 3a/iaui;

yMeHUs Tpe/ICTaB/IsATh MOyUeHHbIe pe3y/bTaThbl I03HaBaTeIbHOW /eITeTbHOCTH B YCTHBIX U MUChbMEHHBIX TeKCTaX; /enaTh Mpe3eHTaluio
pe3yJ/IbTaTOB BBITIOJTHEHHUS] XMMHUECKOTO 3KCIiepuMeHTa (1abopaTOpHOTO OTMbITa, J1JabopaToOpHO# paboThI M0 MCC/Ie0BAaHUIO CBOMCTB BEIECTB,
yueOHOro MpoeKTa);



yMeHHs1 y4eOHOTO COTPy/IHUYeCTBa CO CBEDCTHUKAaMHM B COBMECTHOM TO3HABATeIbHOM U UCC/IeJ0BaTeIbCKOM JesITe/TbHOCTU TIPY PellieHu
BO3HUKAIOIIMX TTP0o0/ieM Ha OCHOBe yuéTa 00X WHTEPECOB U COTJIaCOBaHUS TMo3uLui (00CyXaeHusi, 00MeH MHEHUSIMU, «MO3TOBbIe IIITYPMbD»,
KOODP/IMHAIIWSI COBMECTHBIX JIEMCTBUH, OTIpe/iesieHre KPUTEPUEB TI0 OlleHKEe KaueCTBa BBITIOJTHEHHOU PabOTHI U IpyTHeE).
PeryisiTUBHBbIE YyHUBEPCA/IbHbIE YUeOHBbIE JeHCTBHA:
yMeHHe CaMOCTOSITe/IbHO OIpefieisiTh 1[efh JleATelbHOCTH, TUIaHWPOBATh, OCYIECTB/STh, KOHTPOJUPOBaThH U TPU HE0OXOJUMOCTH
KODpPeKTHPOBAaTh CBOIO [leATebHOCTh, BbIOMpaTh Haubosiee 3(deKTUBHBIE CMOCOOBI pellleHuss yueOHBIX W TI03HABATe/NbHBIX 3afiad,
CaMOCTOSITe/TbHO COCTAaBJISITh WM KOPPEKTUPOBaTh TIPe/IJI0’KeHHbIN alropuT™M JIeCTBU TPY BLITIOJTHEHUU 3aJJaHUM C YYETOM TIOSTy4YeHHsT HOBBIX
3HaHUM 00 M3yuyaeMbIX OOBEKTaxX — BellleCTBaX W PeaklUsX, OL[eHWBAaTh COOTBETCTBHE TOYYEHHOTO pe3yJibTaTa 3asiB/IeHHOW 1[e/id, YMeHHe
WCTIO/Tb30BaTh W aHA/IM3MPOBATh KOHTEKCTHI, Tpe/jjlaraeMble B yCJIOBUM 3aflaHUM.
INMPEAMETHBIE PE3YJ/IbTATbBI
B cocraBe mpeaMeTHBIX pe3y/bTaTOB TI0 OCBOEHUIO 00SI3aTeNbHOTO CO/IePKaHUS, YCTAaHOB/IEHHOTO JAaHHOUW (ezepanbHOM paboueit
TIPOTPAMMOM, BBIIE/ISIFOT: OCBOEHHBIE OOYYAIOIUMMCS HayuHble 3HAHWs, YMEHHUS M CIOCOObI [eHCTBUM, crieluduuecKye A1 MpeIMeTHON
00/acTi «XuUMHsI», BUZbI JeATeNbHOCTH T0 TOyYeHHI0 HOBOTO 3HAHUS, €ero MHTEepIIPeTal[iy, MpeoOpa30BaHUI0 M MIPUMEHEHUIO B pa3/IMUHbBIX
yueOHBIX ¥ HOBBIX CUTYaI[UsIX.
K koHI1ly oOyueHusi B 8 K/acce TipeZiMeTHbIe pe3y/bTaTbl Ha 0a30BOM ypOBHe [IO/DKHBI OTpa)kaTh C()OPMHPOBAHHOCTb Y OOYYarOIIUXCS
yMeHUM:
® DaCKpbIBaTh CMbIC/I OCHOBHBIX XMMUUYECKUX TIOHSATHM: aTOM, MOJIeKYyJa, XUMHUUeCKH 3/IeMeHT, TIPOCTOe BeI[eCTBO, CJIOKHOEe BeIllecTBO,
cMech (OJHOPOZHAsE YU HEOTHOPO/HAsT), BaJIEHTHOCTh, OTHOCUTE/IbHAsE aTOMHAsi U MOJIEKYJ/ISIpHAasi Macca, KOJIMYeCTBO BeIeCTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi Z0/isi XMMHUECKOTO 37ieMeHTa B COeJUHEeHHM, MOJISIPHBIA 00bEM, OKCH[, KUC/IOTa, OCHOBAaHHE, COJb,
3/1eKTPOOTPULIATeTLHOCTb, CTeTeHb OKWUCIeHUs, XUMUYecKasi peaklvs, KaacCH(MUKAlUs peakivii: peakiuu COeJWHEeHUs, peaki[uu
Pa3/IoKeHUs], PeaKi[Ui 3aMeIlleHus, peakiiud oOMeHa, 9K30- M 3HJO0TEPMHUECKHe PeakldH, TeryioBod 3G GheKT peakiuu, s[po aToMa,
3/IeKTPOHHBIHN €10} aTOMa, aTOMHast opbuTab, pailyC aToOMa, XMMUUeCKast CBsi3b, TI0JIIpHasi U Hero/IsipHast KOBa/ieHTHasi CBSI3b, MOHHAsI
CBsI3b, MOH, KaTHOH, aHWOH, PaCTBOP, MaccoBasi /10Jis BelllecTBa (TIPOLieHTHasi KOHL[eHTPALMsl) B paCTBODE;
® WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHSITUM U TIPUMEHSITh 3TU TIOHSTHS TTPY OTIMCAHUM Bell|eCTB U UX MpeBpallieHuH;
® 1ICTI0/Th30BaTh XUMHUUECKYI0 CUMBOJTUKY [I/Is1 COCTaB/IeHUst (DOPMY/T BellleCTB M YPaBHEHUM XUMHUUEeCKUX PeaKIivii;
® OTIpe/ie/iIsiTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENleHb OKWUC/IEHWS 3JIEMEHTOB B OWHApPHBIX COeAMHEHUSX,
TIPUHA/IIE)KHOCTD Bell[eCTB K OTpee/IéHHOMY KJ/IacCy COefIMHeHWM TI0 Gopmysiam, BUJ XUMHUeCKON CBs3U (KOBa/leHTHasi U MOHHasi) B
HEOpPraHUUeCKHUX COeJIMHEeHUsIX;



® pacKpbiBaTh cMbICT [lepuoanueckoro 3akoHa /. M. MeHzeneeBa: eMOHCTPUPOBATh TIOHUMaHKe TIePUOIUUYEeCKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JIEMEHTOB OT WX T0JIOKeHUsI B [leproziueckoli CUCTeMe, 3aKOHOB COXpaHeHUsI MacChl BEIeCTB, TIOCTOSTHCTBA COCTAaBa,
aTOMHO-MOJIEKY/ISIPHOTO YUeHuUs], 3aKOHa ABOTaipo;

® OMMCBHIBAaTh U XapakTepu3oBaTh TabmuHyro ¢opmy [leproanyeckoil CHCTEMbl XMMHUYECKHX 3/IEMEHTOB: pa3/dyuaTh MOHSATHS «TJIaBHas
noarpymmna (A-rpymmna)» U «mnobouHas noarpynmna (b-rpyrmna)», manbie U 6osibllie TIEPHUO/bI, COOTHOCUTh 0003HAaueHHsi, KOTOpPbIe
umeroTcss B Tabmuie «[lepuoguueckasi cucreMa XUMHAYecKUX 3jeMeHTOB [I. V. MeHzeneeBa» C YMCIOBBIMUA XapaKTepUCTUKaMU
CTPOEHUSI aTOMOB XMMHUYeCKUX 371eMeHTOB (COCTaB U 3apsif siipa, o0lllee YMC/IO 3/eKTPOHOB U pacripefiesieHre UX TI0 37eKTPOHHBIM
CTI0sIM);

® K1acCU(UIIMPOBAaTh XUMHUECKHE 37IeMeHThI, HeopraHuuecKre BelleCTBa, XUMHUUeCKHe peakiuu (M0 UMy M COCTaBy YYaCTBYHOIIUX B
peakiuu BellleCTB, M0 TerioBomy 3¢ deKTy);

® XapakTepu30BaTh (OMHUCHIBaTh) OOIIMe XMUMHUYeCKHe CBOWMCTBA BEIIECTB PA3/IMUHBIX K/IaCCOB, TOATBEPXKJas OMMCaHHe IpPUMepamMH
MOJIEKYJ/ISIPHBIX YPaBHEHHI COOTBETCTBYIOILIUX XUMUUECKUX PeaKLvi;

® [IPOrHO3UPOBATh CBOMCTBA BELeCTB B 3aBUCHMOCTH OT UX KaUeCTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTeKaHUsi XUMUUeCKUX TTpeBpall{eHU
B Pa3/IMUHBIX YCIOBUSIX;

® BLIYUC/ISITH OTHOCUTENBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MacChl BeIlleCTB, MAacCOBYIO [IOJIF0 XMMHYeCKOTOo 3jieMeHTa To (opmyiie
CoeZIMHeHUsI, MaCCOBYHO [I0JIFO BeIlleCTBa B PACTBOPE, MPOBO/IUThL PAaCUEThI TI0 YPaBHEHHIO XUMHUUeCKOH peakivi;

® [IPUMEHSATb OCHOBHBIE OTEepal[ii MBIC/IUTEIbHOM [IeATeNbHOCTH — aHaliW3 W CUHTe3, CpaBHeHWe, 0000IjeHHe, CHUCTeMaTH3aluio,
K/accU(UKaI[UIo, BBISBJIEHUE TPUYHUHHO-C/IICTBEHHBIX CBs3ed — /11 W3yueHWs CBOMCTB BeL[eCTB W XUMHUECKHX peaKIui,
eCcTeCTBeHHO-Hay4YHbIe MeTO/[bl TIO3HAHHS — Ha0/TI0ieHre, 13MepeHre, MOZie/TMPOBaHKe, SKCIIepUMeHT (peasibHbIN U MBICJIEHHBIN);

® c/iejoBaTh TpaBW/IaM TIOb30BaHUS XUMHUECKOW TIOCYZoM ¥ JlabopaTOpHBIM 000py/JOBaHMEM, a TakkKe IpaBWIaM oOOpaljeHus C
BellleCTBaMM B COOTBETCTBUM C MUHCTPYKLUSIMU TI0 BBITIOJTHEHHIO /1TaDOPaTOPHBIX XMMHUUECKUX OIBITOB IO TOMy4YeHUI0 U COOMpaHHio
razoo0pa3HbIX BelllecTB (BOZOPOAAa W KHC/IOpPO/ia), TIPUTOTOBJIEHWIO PACTBOPOB C OIpe/ie/IéHHOW MacCOBOW Jonell pacTBOPEHHOTO
BellleCcTBa, I/IAHWPOBaTh U TPOBOJUTh XUMUUECKHe SKCIIepUMEHTHI 110 pacrio3HaBaHWIO PacTBOPOB Ilefiodeld U KUCIOT C TOMOIIbIO
WH/JWKaTOPOB (JTakMyC, (heHONbTanenH, METUIOPaHX U Jpyrue).

K koHIily oOyueHust B 9 KJacce TipeZMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE [IO/DKHBI OTPa)kKaTh C(HOPMHUPOBAHHOCTH Y OOYYArOIIMXCS

YMEeHUMU:

® DAaCKpbIBaTh CMBIC/I OCHOBHBIX XMMHYECKUX MOHATUU: XUMUUECKUM 3JIEeMEHT, aTOM, MOJIeKy/la, UOH, KaTUOH, aHUOH, MMPOCTOe BelleCTBO,
CJI0)KHOE Bell[eCTBO, BaJIEHTHOCTb, 3/IeKTPOOTPULIATeIbHOCTb, CTeNleHb OKUC/IeHHUsI, XMMUUeCKasi peakLiyisi, XUMUUecKasi CBsi3b, TETJIOBOM
3¢ deKT peakijuu, MOJb, MOJSPHbLIN 00BEM, pacTBOp, 3JI€KTPOIUTHI, HEJEKTPOIUTHI, 3/IEKTPOJUTUUECKAs JUCCOLMALIMS, Peakiuu
HMOHHOTO 0OMeHa, KaTaju3aTop, XUMUUeCKoe paBHOBecHe, 0OpaTHMble U HeoOpaTUMble peaki[id, OKHUCIUTeThHO-BOCCTAHOBUTETbHbBIE



peakliy, OKUC/IUTe b, BOCCTAHOBUTE/Ib, OKHUC/IEHHE U BOCCTAHOB/IEHHE, a/lJIOTPONHs, aM(pOTepHOCTb, XMMHUUeCKasi CBsI3b (KOBa/JleHTHas,
VIOHHas, MeTaJ/ulM4yecKasl), KpUCTa/ulnyecKasl pelléTKa, KOPpO3Usl MeTaslIOB, CIUIaBbl, CKOPOCTb XMMWUYECKOW peakLiy, IIpefielbHO
pJonyctumas KoHueHTpanus IT/1K Belijectsa;

® WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX ITOHSATHI U IPUMEHSTh 3TH MOHATHUS NIPYU ONMCAHNY BeLeCTB U UX NpeBpallieHul;

® 1ICI10/1b30BaTh XMMUYECKYIO0 CUMBOJIMKY /Il COCTaB/IeHUs (POpMyJI BellleCTB U ypaBHEHUH XMUMUYECKUX peakLvid;

® OIpe/iesIsiTb Ba/IeHTHOCTb U CTelleHb OKUC/IeHUs] XUMUUeCKUX 3JIEMEHTOB B COe/JUHeHUSIX Pa3/IMYHOr0 COCTaBa, PUHA/I/IeXKHOCTh BelleCTB
K OIpeJe/IéHHOMY K/acCy COoeJUHeHUM Io ¢opmyaaM, BHJ XUMHUECKOW CBsI3U (KOBa/JeHTHas, HOHHas, MeTa/JjiMueckas) B
HeopraHMuueckux COeJIMHeHUsX, 3aps/, MOHa MO0 XUMHUUYecKoW (opmyse, xapakTep Cpefjbl B BOJHBIX PacTBOpax HeOpraHW4YeCKUX
COeJMHeHWH, TUI KPUCTa/UIMYeCKOU PelIéTKY KOHKPeTHOIO BelleCTBa;

® packpeiBaTh cMbICa [leproauueckoro 3akoHa /[l. V1. MeHfeneeBa U JeMOHCTPUPOBAaTh €ro MOHWMaHUe: ONUChIBAaTb U XapaKTepu30BaThb
TabmuHyo ¢opmy I[lepropnueckodl cUCTeMbl XMMUUECKHWX 37eMEHTOB: pa3/uuaTh MOHSATUS «r7aBHas moArpymnmna (A-rpymnma)» u
«niobouHas nogrpynna (b-rpymnna)», manble U Oosibliie NepUOAbI, COOTHOCUTh 0003HaueHMsl, KOTOpble MMEIOTCSl B NepuoAuYecKou
TabmuLie, C YMC/IOBBIMUA XapaKTePUCTUKaMU CTPOEHHSI aTOMOB XMMHUUECKHX 371eMeHTOB (COCTaB U 3apsif, spa, o0lijee YKC/I0 37IeKTPOHOB
Y pacripe/iesieHre UX I10 31eKTPOHHBIM CJI0sSIM), OOBSICHATD 00I1{1ie 3aKOHOMEPHOCTH B U3MEeHEHUH CBOMCTB 3/IEMEHTOB U UX COeJMHEeHUMN
B IIpejiesiaX MasibIX NePUO/0B U IJIaBHBIX MOAIPYNII C YUETOM CTPOEHUS UX aTOMOB;

® K1acCU(ULIMPOBaTh XUMHUUECKHe 371eMeHTbl, HeopraHuueckre BellecTBa, XMMHUUeCKre peaklUu (10 UMC/ly M COCTaBy YYacTBYHOLMX B
peakLyy BellecTB, M0 Tery1oBoMy 3¢ ¢eKTy, 0 U3MEHEHHIO CTeleHel OKUC/IeHUs] XUMUYEeCKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMKUCHIBATh) OOIIHe U Crieluduyeckrie XMMHUUeCKHe CBOMCTBA MPOCTHIX U CJIOXKHBIX BeIeCTB, MOATBEPXK/asi OMHMCAHUe
NIpYUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX peakLvy;

® COCTaB/ISITh yPaBHEHUS] 37€KTPOJIUTAYECKOW [JUCCOLMALIMMA KHUCJIOT, Lieflouel W CoJjiel, MOHble M COKpAllléHHble YpaBHEHUs peakLUi
VOHHOTO oOMeHa, ypaBHEeHHUsl peakLUii, MOATBEP)KJAIOLIMX CYI[eCTBOBAaHME I'eHEeTUUYEeCKON CBSI3M MeXK/y BellleCTBaMU PpasIWYHBIX
KJIaCCOB;

® PacKphIBaTh CYIITHOCTb OKHUC/TUTETbHO-BOCCTAHOBUTE/ILHBIX PeakIvii TTOCPe/iICTBOM COCTaB/IeHUs 3/IEKTPOHHOT0 OaaHca 3TUX peakliuy;

® [IPOrHO3MPOBaTh CBOKCTBA BeIL|eCTB B 3aBUCMMOCTH OT UX CTPOEHUSs], BO3MOXXHOCTH NIPOTeKaH!sl XMMWYeCKUX NpeBpalljeHUH B pa3InyHbIX
YC/IOBUSIX;

® BLIYNC/ISATh OTHOCUTE/bHYI0 MOJIEKYJISIDHYIO M MOJISIDHYIO MacChbl BellleCTB, MacCOBYIO [IOJIF0 XMMHYECKOro 3jieMeHTa Io (opmysie
COeJMHEeHMs], MaCCOBYIO [IOJI0 BelljeCTBa B paCTBOPe, NPOBOJUTD PACUYETHI 110 yPaBHEHNIO XMMUUECKOUN peaKLiy;

* co0sro/iaTh MpaBy/Ia M0/Ib30BAHUS XMMHUECKOH MOCyZoH 1 1abopaTopHeIM 060pyj0BaHKEM, a TaKXKe TpaBr/Ia obpallieHus C BelljeCTBaMH
B COOTBETCTBHM C MHCTPYKLUSIMU TIO BBITIOJTHEHUIO TaO0OPaTOPHBIX XMMHUUECKHX OTBITOB TI0 MOJIyYeHHI0 U COOMPAHUI0 ra3000pa3HbIX
BellleCTB (aMMHaKa U yIJIeKUC/IOro rasa);



® [IPOBOZUTE PeaKIi[|H, TIOATBEeP>K/JatoIIie KaueCTBeHHbIM COCTaB Pa3/IMYHbIX BEIeCTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHU/-, OpOMUI-,
vogua-, kKapboHar-, ¢ocdaT-, cumMKar-, Ccynabdar-, TUAPOKCHA-UOHBI, KATHOHbBI aMMOHHSI W HWOHBI HW3yUeHHBIX MeTaslioB,
NIPUCYTCTBYIOLME B BOAHBIX PAaCTBOpPaxX HeOPraHWYeCKUX Bell|eCTB;

® MPUMEHSTH OCHOBHBIE OTepaliy MBIC/JIUTE/IbHOU [IeSTe/TbHOCTH — aHa/lkM3 W CUHTe3, CpaBHeHWe, 0000leHre, CHCTeMaTU3alHio,
BbISIBJIEHWe TMPUYMHHO-C/Ie[ICTBEHHbIX CBSI3ed — [JI1 WM3Yy4YeHWs CBOWCTB BellleCTB M XMMMUYECKUX peaklii, eCTeCTBeHHO-HayuHble
MeTO/bI MI03HaHUs — Hab/toieHre, U3MepeHue, MOZie/TMpPOBaHKe, SKCIIepUMeHT (peaslbHbIM U MbIC/IEHHBIN).



TEMATHUYECKOE IVNIAHUPOBAHUE
8 KVIACC

Ne

HaumeHnoBaHue pa3jenoB 1

Ko/sinuecTBOo uacos

KoHTpo/1bHBIE

IIpakTHuyeckue

OnekTpoHHbIe (udpoBbIe)

n/m TeM MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypPChI
paboThI padoThI
Pa3pgen 1. [lepBoHauaibHbIe XUMUYeCKHe IOHATHA
Xumusi — BakHast 00/1aCTh
11 eCTeCTBO3HaHUA U 5 0 9 Bubmoreka IIOK
MpaKTUUeCKOM JesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yejioBeKa
12 BeljectBa ¥ XuMHUueckue 15 1 0 Bubmioreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pa3gen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMUeCKUX BelllecTB
21 Boszayx. Kucsiopog. [lonsTue 6 0 0 bubmoTeka LIOK
06 okcuax https://m.edsoo.ru/7f41837c
29 Bogopoa.Ilonstye o KucioTax 3 0 1 bubmmoreka IIOK
U COsIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopel. IToHsiTHe 00 5 1 1 bubmmoreka IIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIEe KJ1aCChl 1 1 1 bubmmoreka LIOK
HeOpraHuyeCcKux CoeMHeHU https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 30

Pazpen 3. Ilepuoanueckuii 3akoH U Ilepuognueckasi cuicteMa XUMHUUeCKHX 3/ieMeHTOB JI. 1. MenjeneeBa. CTpoeHHe aTOMOB.
Xumuuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIuu




[MepuoguuecKuii 3aKOH U

31 [Tepuioguueckas cuctema . bubmoTeka LIOK
XUMUYeCKUx siemMeHToB /. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
Xuymurueckas CBs3b.

3.2 OKch;TCeJ?:Hf)- ’ 8 Bubmiorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeakiun
Bubmioreka IIOK
troro rio paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KVIIACC

KomuecTBo yacos JJIeKTPOHHBIe
HaumMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne /i KonTposbubie | IlpakTnueckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
PadoThI padoThI pecypeeI
Pa3pen 1. BemjectBo 1 XMMHU4YeCKUe peakinjuu
. bubmoreka LJOK
11 [ToBTOpeHMe u yriaybieHyre 3HaHUN c 1 0 ht
' OCHOBHBIX pasfiesioB Kypca 8 kiacca ://Qm edsoo.rw/7f41a636
bubmiorteka LJOK
OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX
1.2 N 4 0 0 http
pearh s://m.edsoo.ru/7f41a636
OJIeKTPOJIMTUUeCKast JUCCOLaLrs Bubmmorexa LOK
1.3 XI/IMI/IIII)ECKI/IG eak 1/11'2 B a?TBoLI a); 8 1 1 hilp
pearti P P s://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. Hemera/uibl M UX COeAUHEHMS
bubmoreka LJOK
OO0111ast XxapaKTeprUCTUKa XUMUUECKHX
21 sneMeHTOB VIIA-rpymrsl. ["anoreHsl 4 0 1 Ly
PYTHIEL s://m.edso00.ru/7f41a636
OO011jas1 XapaKTepUCTUKA XUMHUUECKUX bubmioreka LJOK
2.2 snemeHTOB VIA-rpymrbl. Cepa u eé 6 0 0 http
coeIMHeHUs s://m.edsoo.ru/7f41a636
OO011jas1 XapaKTepUCTUKA XUMUUECKUX bubnuoreka IIOK
2.3 snieMeHTOB VA-rpynnsl. A30T, (hocdop 1 ux 7 0 1 http
COeIMHEeHUSsI s://m.edsoo.ru/7f41a636




OO0111ast XxapaKTeprUCTUKa XUMUUECKUX

bubmiorteka LJOK

2.4 snemMeHTOB [VA-rpyrmmnsl. Yraepoa u 8 http
KPEeMHUM U UX COeIMHeHUsT s://m.edsoo.ru/7f41a636
Wtoro no pa3speny 25
Pazpgen 3. MeTa/niibl 4 X COeJUHEHUS
bubnroreka LJOK
3.1 OO01mye cBOMCTBa META/IJIOB 4 http
s://m.edsoo.ru/7f41a636
bubmoreka LJOK
3.2 BarkHelilllie MeTas/Tbl ¥ UX COeUHEeHUs 16 http
s://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)kawomias cpeja
bubmoreka IIOK
4.1 BelijectBa 1 MaTepuasbl B )KU3HU Uei0BeKa 3 http
s://m.edso0.ru/7f41a636
Wtoro no paspeny 3
bubmoreka LJOK
Pe3epBHOe BpeMms 3 http
s://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 TTPOIT'PAMME 68




IIOYPOUYHOE IVIAHUPOBAHUE

8 K/IACC
KonnuecTBo yacos
No Kourp JonosiHuTe N1
0/ILHBI IIpakTu Jdara O/1eKTpoHHbIe H(POBbIe
n/ Tema ypoka bHas
Bcero e yecKue HU3yuyeHus 06pa30BaTEJIbele pecypcCbl
n uH(popmanusa
padot padoThI
bl
[Tpegmet xvmuun. Posb xumun
1 B )KM3HHU uesioBeka. BeljectBa 1 0 0 Bubmorexa LIOK
. === https://m.edsoo.ru/ff0d210c
Y UX CBOMCTBA.
9 [TonsiTne 0 MeToax MO3HAHUA 1 0 0 bubmioreka LIOK
B XVMHUHU. https://m.edsoo.ru/ff0d227e
[MpakTryeckast pabora Ne 1
3 | aoperopus mpues N T BrGmiorera LIOK
paTop P https://m.edsoo.ru/ff0d23dc
obpaitieHusi ¢ 1abopaTOPHBIM
obopy/ioBaHHEM».
4 UucTsle BelljecTBa U CMeCH. 1 0 0 Bbubmoteka LIOK
Crioco0bl pa3zienieHust CMecei. https://m.edsoo.ru/ff0d26ca
[Mpaktrueckast pabora Ne 2
. «Pa3genenue cmeceit (Ha 1 0 1 bubmoreka [IOK
np¥Mepe OYMCTKU NOBapeHHOM https://m.edsoo.ru/ff0d28¢8
COJIN)»
bubmmoreka LIOK
6 A 1 0 0
TOMBL H MOTEKy IR https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYeCKHe /IeMeHThI. 3HaKU 1 0 0 Bubmoreka IIOK




(cUMBOJIBI) XUMUUECKUX
3/IeMeHTOB

https://m.edsoo.ru/ff0d2be8

MacCChI BellleCTBa o

8 [IpocTele ¥ CcnoXHbBIE BelecTBa Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKY/IIPHOE Bbubmoteka LIOK
yueHue https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa
BellleCTB. XUMHYecKas
10 ¢)OH;MYIIa. BanenTtHOoCTB Bubamorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUUECKUX
3/IEMEHTOB
11 | waces, Ommocuroman BrGiorexa LIOK
https://m.edsoo.ru/ff0d323c
MOJIeKy/IsipHasi Macca
v MaccoBasi o151 XUMHUYeCKOTo bubmioTeka LIOK
37IeMeHTa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Belrjectsa. Moiib. bubnuoreka LIOK
MonsipHasi Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMu4YeckKue bubmuoreka IIOK
siBJIeHUst. XMMUUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipr3sHaku 1 ycioBus
15 I'Il:l))OTEKaHI/IH )}(II/IMI/ILIECKI/IX Bubnworexa LIOK
. https://m.edsoo.ru/ff0d3al6
peakLui
3aKOH COXpaHeHus MacChl
16 Bell|eCTB. )P;I/IMI/IIIECKI/IE Bubmorexa LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHeHUs
17 BrruniciieHus: KonmuuecTsa, bubmioreka LIOK

https://m.edsoo.ru/ff0d5708




ypaBHEHUSIM XUMHAYeCKUX
peakLuii

Krnaccudukaiysa XuMuueckux
peakiLuii (coeMHEHUS,

bubmioreka LIOK

18 pa3/ioyKeHusl, 3aMellleHus, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — YUéHBbIi1-
19 SHL[VKJIOIe/JUCT. O6ogmeHI/Ie u Bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aLus 3HaHUM
KonTtposnrHast pabora Nel 1o
20 Teme F<)<BemeCTF1)3a 51 Bubnworexa LIOK
https://m.edsoo.ru/ff0d4290
XUMHUUECKUe peaki[un»
Bo3pyx — cmecs rasos.
71 Cocras Bo3ayxa. Kucinopos — bubmoteka LIOK
3JIEMEHT U IPOCTOe BellleCTBO. https://m.edsoo.ru/ff0d448e
O30H
dusnueckre U XUMUUeCKHe
97 CBOMCTBa KMC/I0PO/ia (peakiyuu bubmioreka LIOK
oKucneHusi, ropeHue). [ToHaTue https://m.edsoo.ru/ff0d4614
00 okcHgax
Crioco0bI TI0/TyueHust
93 KHCJI0pO/ia B JTab0OpaTOpPHU U bubmioTeka LIOK
TIPOMBIILIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHre KUCIOpPOIa
TennoBoit 3¢ ekt
24 XUMUAYECKON peaki[iH, TIOHSTHe bubnuoreka LIOK

0 TePMOXUMUUECKOM
ypaBHEHUH, 3K30- U

https://m.edsoo.ru/ff0d4790




SHAOTEPMHUYECKHUX PEeaKIHUAX

Tonnugo (HedTb, yrosb U

25 MeTaH). 3arpsi3HeHue Bo3/yxa Bubworexa LIOK
24P AYX, https://m.edsoo.ru/ff0d4c4a
Croco6bl ero rpej0TBpalL{eHUs
IMpakTrueckas pabota Ne 3 o
6 Teme «[lonyyenuve u Bbubmoteka LIOK
cobupaHHe KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
M3y4yeHHe ero CBOMCTB»
B —
27 | npocroe neweerso, BrGmiorera LIOK
P o ) https://m.edsoo.ru/ff0d4dd0
HaxoxzgeHve B npupoje
D
| o
AOPOAR. https://m.edsoo.ru/ff0d4dd0
[IpymeHeHue Bogopoza
29 Crioco6sI TI0/TyUeHust BOZOPOa bubmioTeka LIOK
B naboparopuu https://m.edsoo.ru/ff0d4dd0
bubmoreka LIOK
30 I1
OFFTHE O KHCIIOTAX 1 COTX https://m.edsoo.ru/ff0d50d2
[MpakTrueckas pabota Ne 4 o
31 TeMe «ITonyuyeHue u Bbubmoteka LIOK
cobupaHue BOIOPO/a, https://m.edsoo.ru/ff0d4f42
M3y4yeHHe ero CBOMCTB»
32 MornsipHbIif 00bEM ra3oB. Bbubmoteka LIOK
3akoH ABoragpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00néma,
13 KOJIMUeCTBa BelllecTBa rasa Io bubmoreka LIOK

ero U3BeCTHOMY KOJTMYECTBY
BeIlleCTBa WK 00bEMY

https://m.edsoo.ru/ff0d55a0




Beruncienust 066MOB ra3oB
MO0 YPABHEHHWIO peaKLIMM Ha

bubmoTeka LIOK

34 OCHOBe 3aKOHa 00bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIeHUH Ta30B
35 dusruecKue U XuMuuyeckye bubmoreka LIOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsarue bubmoteka LIOK
00 MHUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeib.
HacebijeHnbie u
37 HeHaC]]iH_IEHHbIe PacTBOPEL. Bubnworexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas [0/ BellleCTBa B
pacTBope
[Tpaktryeckast pabora Ne 5 1o
Teme «I[IpuroroBnenue
38 paCTBopr C onpeJenéHHou Bubmorexa LIOK
. . https://m.edsoo.ru/ff0d5eba
MacCcoBOU foeit
PacTBOPEHHOIO BeL[eCcTBa»
KonTponbHast pabota Ne2 1o
39 Teme [()<KchopE)),q. Bogopoga. Bubmorexa LIOK
https://m.edsoo.ru/ff0d6342
Bopa»
OKcUabl: COCTaB,
40 KJIaCC'?/I F— bubmoTeka LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEeHKJ/IaTypa
[TonyueHue u XuMuueckKue
a1 CBOMCTBA KUCJ/IOTHBIX, bubmioreka LIOK

OCHOBHBIX U aM(bOTepHbIX
OKCH/IOB

https://m.edsoo.ru/ff0d664e




OcHoBaHus: COCTaB,

42 KJlaccupuKaLus Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMeHK/IaTypa

43 [TonyueHue u xuMu4eckue bubnuoreka LIOK
CBOMCTBAa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnorsl: cocras,

44 K1accuurKarus Bubmorexa LIOK

’ https://m.edsoo.ru/ff0dfee2
HOMeHK/IaTypa

45 [Tonyyenue v xumHuueckre bubmmoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue):

46 HOMEHK/IaTypa, CII0CO0bI bubmioreka LIOK
TI0JIy4eHus, XUMHAYeCKre https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckasi pabota Ne 6.

PerieHue 3KcriepuMeHTaIbHbIX
47 3aJ1a4d 1o TemMe «pOCHOBHbIe Bubmmorexa LIOK
https://m.edsoo.ru/00ad9b7c
K/IaCChl HEOPTaHUYeCKUX
CcoeIMHeHU»
['eHeTHuecKasi CBs3b Me
48 KJlaccaMu HEOpFaHI/I‘-IeCIZI:/i(y Bubnmorexa LIOK
N https://m.edsoo.ru/00ad9a50
coeIMHeHUM

49 O600111eHre U CUCTeMaTH3alus bubnuoreka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
KonTtposnbHast paborta Ne3 110

50 Teme l')'OCHOBHEIe KJ1aCChbl Bubmorexa LIOK

-, https://m.edsoo.ru/00ad9ela
HeOpraHUUeCKHUx CoeMHeHUM
51 [TepBbie MOMBITKA Bbubmoteka LIOK




KJIaCCI/I(bI/IKaLH/II/I XUMHUYEeCKHX
3jieMeHTOB. [1oHsATHE O
rpymmnax CXoAHbIX 3/7IEMEHTOB

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

[Tepriognueckuii 3aK0H U
Ileproguueckas cucrema

bubmoreka LIOK

52 XUMHUYeCKUX siemeHToB /1. U. https://m.edsoo.ru/00ada52c
MeHnpesneeBa
53 [Tepuoapl, rpynmnsl, OArPYIIIIbI Bubmorexa LIOK
’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB bubmoteka LIOK
aTOMHBIX si7iep. VI30Toribl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX
ee 000/104eK aTOMOB 3/IEMEHTOB bubmmoreka LIOK
[Tepuoanueckou crucremsl /. https://m.edsoo.ru/00ada6bc
N. MenpieneeBa
XapakTeprucTUKa XMMUUeCKOro
56 3/IeMEHTA M0 er0 MOJIOKEHHUIO B bubmioreka LIOK
[Tepuoaunueckoii cucteme [. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoguyeckoro
3aKOHa /151 Pa3BUTHS HAYKU U
57 npaKTme. ,Z[[) n. MeH,qu};eeB Bubnmorexa LIOK
L https://m.edsoo.ru/00ada96e
— Y4YéHbIi, Mejaror u
rpaXkJaHuH
OJIEKTPOOTPHULIATE/IbHOCTh
58 aTOMO}];) XI/Il\le)I/I‘IjECKI/IX Bubmorexa LIOK
https://m.edsoo.ru/00adaab8
3/1eMEHTOB
59 NoHHas xumurueckas CBsi3b bubmoreka LIOK




https://m.edsoo.ru/00adac34

60 KoBasneHTtHas nonspHas 1 Bbubmoteka LIOK
XUMHUUecKasi CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HerosisipHast 1 bubmioreka LIOK
XUMUUecKasi CBSi3b https://m.edsoo.ru/00adaab9
bubmmoreka LIOK
62 (-TerieHb OKHC/eHHS 1 httDs://m.edsgo.ru/OOadanB
63 OKucMTebHO- 1 bubmioreka LIOK
BOCCTaHOBHUTE/TbHbIE peakiu1 https://m.edsoo.ru/00adb076
64 Oxkucnurenu v 1 bubmioreka LIOK
BOCCTaHOBHUTE/TU https://m.edsoo.ru/00adb076
5 | reve comoenmenmonn | 1 BrGiorera LOK
U MICECKAS. CBS3En https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O6001IeHIE 1 Bbubmoteka LIOK
Y cUCTeMaTu3allvs 3HaHu! https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O6001I€HTE 1 bubmmoreka LIOK
Y CMCTeMaTHr3aLus 3HaHUU https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIi ypok. O0001IeHEe 1 bubmioTeka LIOK
Y CUCTeMaTH3aLus 3HaHUK https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 68
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9 KV/IACC

KosmuecTBO 4acoB

N IIpak Jloro/THUT
, Koutpo Ttnuec | Jara OeKTpoHHbBIE HU(pPOBbIE e/JibHas
n/ Tema ypoka
Bcero JIbHBIE KHue H3ydyeHus 06pa30BaTEJILHbIe pecypcChbl I/IH(l)OpMaI.[
n
paboThI paodot us
BbI
[Tepuoguueckuii 3aK0H.
1 ITepuogvueckas cucremMa 1 0 0 bubmioreka LIOK
XUMUUeCcKUx jeMeHToB [. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEePHOCTH B U3MeHeHHH
2 CBOMCTB XiMI/IquKI/IX 3/1IEMEHTOB 1 0 0 Bubmorexa LIOK
. https://m.edsoo.ru/00adb6b6
TNepBbIX TPEX MepHO/I0B
Knaccudukaiiys 1 HOMeHK/IaTypa bubmuoreka IIOK
3 1 0 0
HeopraHMuecKuXx BelllecTB https://m.edsoo.ru/00adb7e2
4 Bubl XiMHUUeCKOU CBSI3U U THIIbI 1 0 0 bubmoreka [IOK
KPUCTA/IJTIMYECKUX PElIETOK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel o Teme
5 «[ToBTOpEHMe U yriybieHre 3HaHUN 1 1 0
OCHOBHBIX pa3jiesioB Kypca 8 Kiacca»
6 Knaccudukaiyss XuMmuueckux 1 0 0 bubmioTeka LIOK
peakLyii 1o pa3IMYHbIM TIPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOH
P bubmioreka LIOK
7 peakuyu. [ToHsITHe O TOMOT'eHHBIX U 1 0 0

reTeporeHHbIX peakKuuax

https://m.edsoo.ru/00adbe9a




IToHsTHE 0O XMMHUUECKOM
PaBHOBECHH. q)aKTOpBI, BJ/IMAOLIHE

bubnuoreka LIOK

8 Hd CROPOCTD XHMMHHECKOM peartiti 1 https://m.edsoo.ru/00adc28c
T0JI0)KeHWe XUMUUeCKOTo
paBHOBeCHs
OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbIE bubnuoreka LIOK
9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOTUTUUECKOU
10 ,E[I/IC(I;)OL[I/IaL[I/II/I.pCI/IHbHLIe U ciabble Bubworexa LIOK
https://m.edsoo.ru/00adcd68
3J1eKTPOJIAThI
11 NonHble ypaBHEHUs peakLdi Bubmorexa LIOK
https://m.edsoo.ru/00add448
XrMHYecKue CBOMCTBa KUCIOT U
1 OCHOBaHMI B CBeTe TIpe/iCTaB/IeHUM bubmoreka LIOK
00 3/IeKTPOJTUTHUECKOM https://m.edsoo.ru/00add5d8
JIMccoLram
X¥MHYecKue CBOMCTBa COJIei B
13 CBeTe TIpe/iCTaB/ieHni 00 Bubamorexa LIOK
N https://m.edsoo.ru/00add8b2
3/IeKTPOJIMTUUECKOHN AUCCOLMALINU
14 [TonsTve o ruaponuse conen Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o00111eH1e ¥ CHCTeMaTH3al[usT bubmuoreka IIOK
3HaHUM https://m.edsoo.ru/00addd12
IMTpakTuyeckas pabora Ne 1.
16 «I?emeHHe BKCI'IpepI/IMEHTaJILHbIX Bubnworexa LIOK
https://m.edsoo.ru/00addbfa
3a/iau»
17 KonTposibHast pabota Ne2 1o Teme Bubaroteka IIOK




«DJIeKTPOJIMTUYeCKAas JUCCOLIMaLUsI.
XvMryecKue peakliiy B paCTBOpax»

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

OO0r11ast XxapaKTepyCTHKA raJloreHOB.

bubmoreka [IOK

18 X %
VIMHHECKHE CHOHCTEA Ha pHMEpe https://m.edsoo.ru/00addfe2
xJiopa
X .C )
19 | sumutsccue caoficrsa, nonyuertn BrGmiorera LIOK
> HOMY ’ https://m.edsoo.ru/00ade104
rpUMeHeHue
o | el e 2 e
«
y B N ’ https://m.edsoo.ru/00ade348
H3yueHue eé CBOHUCTB»
B
21| sonsecka peart, ecn o 3 biorera LIOK
peaitiis, A https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
29 OO011jas1 XapaKTepPUCTHKA 37IeMEHTOB bubmioreka LIOK
VIA-rpynribl https://m.edsoo.ru/00ade64a
AnyoTponHbie MOJUGbUKALIUN CePHhI.
HaxoxzieHre cepbl U eé coeIMHEHUM bubmioTeka LIOK
23 .
B IpUpo/ie. XMMHUUeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepel
94 CepoBo/10po/i, CTPOEHHE, bubmoreka IIOK
¢usnyeckre U XMMUYeCKHe CBOMCTBa https://m.edsoo.ru/00ade802
@) .C )
%5 | duancce n ximsece Briorera LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TIPUMEHEHHe
26 XuMHUUeCcKre peakLiny, jiekallue B bubmoreka LIOK

OCHOBE€ ITPOMBIIIJIEHHOT'O criocoba

https://m.edsoo.ru/00adec8a




T0JTyYeHHs] CePHOM KUC/IOTHI.
XUmuyeckoe 3arpsisHeHue
OKpY>Karolllel cpe/ibl CoeIMHEeHUSIMU
cepsbl

BrIuncieHue MaccoBoi 101

bubmuoreka IIOK

27 BbIX0/]a MPOJYKTa peakLuu https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTepHUCTHKA 37IEMEHTOB

)8 VA-rpynmnsl. A30T, bubmoteka LIOK
pacrpocTpaHeHHe B MpUpoje, https://m.edsoo.ru/00adeea6
busnyecKre ¥ XUMUUECKHe CBOMCTBA
AMMUaK, ero (pusnueckre u

29 XI/IMI/II-IEC’KI/IE Cq;oﬁCTBa rojlyyeHue v Bubmorexa LIOK

’ https://m.edsoo.ru/00adf004
TIpUMeHeHre
ITpaktuueckast pabora Ne 3 1o Teme
30 «Iﬁonyqem&e al\fMI/IaKa H3yuJeHue ero Bubamorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas KuCoTa, eé ¢hr3ndeckue u bubmioTteka LIOK
XUMHUUEeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
HWcrosib30BaHre HUTPATOB U COJiei
aMMOHMS B KQUeCTBe MHUHepa/IbHbIX

32 ynobpenuii. XvuMuueckoe ’ Bubmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpY Karollel cpe/ibl
COeZIMHEeHUsIMU a30Ta
®docpop. Okeup pocgopa (V) u
33 d)occ(li))o;)Haﬂ KI/I?JI?J)TE! q)(l)IEE»I/I(I—Ie)CKI/Ie u Bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMHUUeCKHe CBOMCTBA, MOJTyueHre
34 HWcnonb3oBanue ¢ochaToB B Bbubmoteka LIOK




KauecTBe MUHEPAJIbHBIX y100peHu .
3arpsi3HeHue IPUPOAHON Cpeibl
dbocdaramu

https://m.edsoo.ru/00adfc20

Yrnepos, pacripocTpaHeHue B

bubsmmoreka IIOK

35 HPHP OA€, (H3MeCKHe 1 XuMieckHe https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuppl yriaeposa, ux ¢usuueckve u
36 XUMHUUECKHe CBOMCTBA. bubmoreka [IOK
OKosoruyeckue rnpobseMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIe C OKcUoM yriaepoga (IV)
. bubmoreka LIOK
37 YTOMbHAR KHCMIOTA i €€ Corti https://m.edsoo.ru/00ae006¢c
ITpakTrueckasi pabora Ne 4 1o Teme
18 "[TosiyyeHuie yriekucsioro rasa. bubmuoreka LIOK
KauecTBeHHas peakijysi Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHauanbHbIe TIOHATHUS 00
39 oprpaHI/IquKHX BellleCcTBax Kak 0 Bubworexa LIOK
https://m.edsoo.ru/00ae054e
COeJUHEHUSIX yT/eposa
. bubnuoreka LIOK
40 Kpernit 11 ero coepuHerms https://m.edsoo.ru/00ae080a
[MTpakTrueckast pabota Ne 5.
a1 PellieHne sKcriepuMeHTasbHbIX 3a/a4 bubmuoreka IIOK
1o TeMe «BakHetliiie HeMeTaslIbl U https://m.edsoo.ru/00ae0bf2
UX COeJUHEeHHs»
42 KonTponbHast pabota Ne3 1o Teme bubmoreka [IOK

«BaykHele HeMeTalIbl U UX

https://m.edsoo.ru/00ae0el8




COeIMHEHU S

OO0r11ast xapakKTeprCTHKa
XUMHUYECKUX 37IEMEHTOB —
MeTaJsIoB. MeTa/uinuecKast CBs3b 1

Bbubmoteka LIOK

43 MeTa/IM4ecKasi KpyucTauiiueckas https://m.edsoo.ru/00ae103e
pemiéTtka. ®usnuecKre CBOMCTBA
MeTaJslIoB
XyMHUUeCKre CBOMCTBA METaslIOB.
44 ONeKTpOXUMUYEeCKUH P Bubworexa LIOK
N https://m.edsoo.ru/00ae1156
HarpsbkKeHWH MeTaslyIoB
OO61me criocoObI TTOTyUeHUsT
MeTasi10B. CriiaBbl. BeuncieHust 1o
45 YPaBHEHUSIM XMMUYECKUX peakLyui Bubmorexa LIOK
’ https://m.edsoo.ru/00ae1156
€CJ/Id OJIVH U3 PeareHTOB CO/IePXKUT
rpuMecu
46 [ToHsiTHie O KOPPO3UM MeTaJllIOB Bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmiorteka LIOK
47 Hlenotrble MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKcupl ¥ TUADPOKCUBI HATPUS U bubmioreka LIOK
KaJiust https://m.edsoo.ru/00ae14b2
[TleslouHO3eMesIbHbIEe MeTasllbl — Bbubmoteka LIOK
49 . o
KaJIbL[UI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxnel1ve coejHeHUs Ka/lbLUsI Bubmorexa LIOK
https://m.edsoo.ru/00ael15e8
£1 O0o006111eH1Ee ¥ CCTeMaTH3al[s

3HaHUN




JKécTKOCTh BOJIBI U CTIOCOOBI eé

bubmioreka LIOK

>2 yCTpaHeHUst https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 o Teme
53 ")iéCTKOCTL BOE[LI Y MeTO/bl eé Bubmorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka [IOK
>4 AmroMHtHit https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe CBOMCTBa OKCHA U bubmoreka LIOK
TUPOKCH/IA https://m.edsoo.ru/00aelc64
bubmioreka LIOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcufpl, THAPOKCUABI U COMTU bubmioreka LIOK
xene3sa (IT) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
=g O06o011IeHMEe U CUCTeMAaTH3al[Us
3HaHUM
[TpakTueckasi pabora Ne 7.
59 PellieHune sKcriepumMeHTasbHbIX 3a/a4 bubmoreka [IOK
1o TeMe «Ba)kHelille MeTasibl U UX https://m.edsoo.ru/00ae3de8
CoeZIMHeHUSI»
BbIumc/ieHus 110 ypaBHEHUSIM
XUMUWYEeCKUX PeakIi[|i, ecyid OZVH U3
60 peareHTOB /laH B U30bITKe WIH bubmoreka LIOK
COJIep’KUT NprMecH. Breruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/IM BbIXO/la MPOJYKTa
peakiuu
61 O0o006111eH1Ee ¥ CCTeMaTH3al[s

3HaHUN




KontposnbHast pabota Ne4 1o Teme

62 «BaxkHeiile MeTalIbl U UX 1
CoeZIMHeHUsI»
BemectBa u maTepuassl B bubmuoreka IIOK
63 . 1
TOBCEe/IHEBHOM >KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XUumuryeckoe 3arpsisHeHue 1 bubmoreka [IOK
OKpY’KaroIllel CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B pelieHun 1 bubmoreka LIOK
9KO0JIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIit ypok. O600IIIeHNE 1 1 bubmioreka LIOK
CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb33c
Pe3epBHbIN ypok. O60011IeHre 1 bubmioreka LIOK
67 . 1
cUCTeMaTHr3aLus 3HaHUU https://m.edsoo.ru/00ae0d0a
68 Pe3epBHbIil ypok. O0001eHMe 1 1 Bbubmoteka LIOK
cUCTeMaTu3alius 3HaHUM https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

» Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman ®.I°., AkumonepHoe o61jectBo «M3aatensctBo «IIpocBelerme»

» Xumus, 9 knacc/ Pypsuruc I'.E., ®enpaman @.I'., AkijponepHoe o6iriectBo «M3aarenbctBo «IIpocBelieHre»

METO/JUYECKUE MATEPUAJIBI /IS YUUTEJIA

O PPOBBIE OBPABOBATEJ/IbBHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET



JIMCT BHeCeHusI U3MEeHeHUH

Tema ypoka

[ara nposezieHus1 ypoka
nJ1aHupyemMas

[ara npoBsezieHus1 ypoka
(hakTUUeckas

OcHoBaHue /1711 BHECEHUS
H3MeHeHUl B TIporpaMmmy
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