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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1Mo XMMHU Ha YPOBHE OCHOBHOTrO 00Iljero obpa3oBaHHMsi COCTaB/ieHa Ha OCHOBE
TpeOOBaHM K pe3y/bTaTaM OCBOEHHs] OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero
obpa3opanus, mpezctaBieHHbIXx B ®I'OC OOO, a Takke Ha oCHOBe eepanbHONW paboueit
MPOTrpaMMbI BOCITUTAHHUS M C YYETOM KOHLIETILIMU TIPeriofiaBaHust yueOHOro rpeaMera «XUMUs» B
obpa3oBaTe/ibHBIX OpraHu3auusx Poccuiickoit Pesnepanyu.

[lporpamMmma 1Mo XuUMHM [aéT TIpeACTaBleHHe O Iie/siX, OoOImeil cTpareruu 0oO0ydeHUs,
BOCIUTAaHUSI W Ppa3BUTHSI OOyYalILUXCs CpeACcTBaMU y4yeOHOro TIpeAMeTa, YCTaHABIMBAeT
o0si3aTeslbHOE TIpeJIMETHOE COZep’kaHue, TpeflyCMaTpUBAeT pacrpesielieHHe ero Mo KjaccaM u
CTPYKTypHpOBaHHUe IO pa3jiesiaM U TeMaM IpOorpaMMbl 110 XUMHUH, OTpefiesisieT KOIMYeCTBEHHbIe U
KaueCTBeHHbIe XapaKTepUCTUKU COJ/lep)KaHHsl, PEKOMeH/IyeMyl0 T[0C/e/0BaTe/IbHOCTh U3yueHust
XUMUH C YYETOM MeXKIpeJMeTHbIX M BHYTPHUIIPeAMEeTHBIX CBsi3el, JIOTMKK yueOHOTo TMpoljecca,
BO3PACTHBIX 0COOEHHOCTEeHM 00yuaroIuXxcs, Omnpeze/isieT BO3MOXKHOCTH TIpeZiMeTa [ijisi peanu3alidu
TpebOBaHUII K pe3yJbTaTaM OCBOEHMsS OCHOBHOM o0Opa3oBaTe/bHON TIIpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUH K pe3y/ibTaTaM 00yueHHss XUMUH Ha YPOBHE
Lesiell W3yueHWs TIpeMeTa U OCHOBHBIX BH/IOB yueOHO-TO3HaBaTebHOW /lesTeIbHOCTH
o0yyarorerocsi o 0CBOEHUI0 Y4eOHOTO CO/iep>KaHMS.

3HaHWe XUMHU CIY>XKUT OCHOBOMW Ayisi (h)OpMHUPOBaHUsS MHPOBO33peHHsi 00yuarolrerocsi, ero
rpeJiCTaB/eHUd 0 MaTepUaibHOM eJUHCTBe MHPA, BaKHYIO POJb UTparoT (GopMUpyeMble XUMHUe
Tipe/iCTaB/ieHUss O B3aUMOTIPEBPAIlleHHsIX SHeprud U 00 3BOJIIOLMM BeIeCTB B MPHUPOJE, O MyTIX
peileHusi  T7100anbHBIX  TPOOJEM  YCTOMUMBOTO  DPa3BUTHSI — Ue/ioBeYeCTBA —  ChIPbEBOW,
SHEepPreTUUeCKOH, MUIIIEBOM U 9KOJIOTUUECKOUW 6e301acHOCTH, MpobieM 3/[paBOOXpaHeHHsI.

N3yueHue xumuu:

CTIOCOOCTBYeT peasiv3al[ii BO3MOXKHOCTeH /Jisi caMOpa3BUTHSI U (OPMHUPOBAHHS KYJIbTYPhI
JTMYHOCTH, e€ obriell 1 GyHKIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJ/IaZi B (JOPMUPOBaHWE MBIIUIEHUS W TBOPUYECKUX CMOCOOHOCTEel 00yuarommxcs,
HaBBIKOB UX CaMOCTOSTeTbHOM yueOHOM JlesTelbHOCTH, SKCTIePUMEeHTa/IbHBIX U UCC/Ie[j0BaTeIbCKUX
yMeHHH, HeoOXO0AUMBIX KaK B TIOBCEHEBHOM )KM3HU, TaK U B TIPOGeCCHOHATBHOM /1esSTe/TbHOCTH;

3HaKOMUT CO CreLju(pMKOM HayYHOI'O MBILLJIEHUs], 3aK/IaJblBaeT OCHOBBI L1eJIOCTHOTO B3IJIsA/a
Ha eJUHCTBO TIPUPO/bI UM UesioBeKa, SIB/SeTCS OTBETCTBEHHbIM 3TarioM B (OPMUPOBaHUU
eCTeCTBeHHO-HayUHOW IPaMOTHOCTH 00yUaroImnxcs;

croco6cTByeT (hOPMHUPOBAaHUIO LIEHHOCTHOTO OTHOIIEHUsI K eCTeCTBEHHO-HayUHBbIM 3HaHUSIM,
K TIpUPO/Ie, K Ye/IOBeKY, BHOCUT CBOM BKJI/| B 9KOJIOTMUYeCKOoe 00pa30oBaHre 00yUaroIuxcs.

[aHHble Harpap/ieHUsi B OOy4YeHWHM XUMHUU 00eCreunBaroTCsl CIelUPUKON CO/lep>KaHUst
yueOHOTO MpegMeTa, KOTOPBINA SIB/ISIETCS TieJJarOrHuecky alaTUPOBAaHHBIM OTpakKeHHeM 0a30BOH
HayKU XUMWU Ha OIpe/ie/IEHHOM 3Tarie eé pa3sBUTUA.

Kypc xvMum Ha ypoBHE OCHOBHOrO 00I[ero 00Opa30BaHUsi OPHEHTHPOBAH Ha OCBOEHUE
00yYaroImMHUCS CHUCTeMbI TepPBOHAUYAbHBIX MOHSATUNA XWMHH, OCHOB HEOPraHWYeCKOW XUMUW U
HEKOTOPBIX OTZe/IbHBIX 3HAUMMbIX MOHATHH OPraHUYeCcKON XUMUH.

CTpyKTypa cofep>KaHUsI TPOrpaMMbl MO XWMHUK CHOPMHPOBAaHA Ha OCHOBE CHCTEMHOTO
noaxoja K eé umsyuyeHuro. CojepskaHue CK/IaJbIBA€TCS M3 CUCTEMbl TMOHATUA O XUMUUYECKOM
3/IeMeHTe U BellleCTBe U CUCTEeMbI TIOHSITUM 0 XUMUUYeCKor peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl M0 TPUHLIUITY TOC/Ae10BaTebHOIO Pa3BUTHUSI 3HAHWN HAa OCHOBE TEOPeTUYECKHX
Tripe/iCTaB/IeHU pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJ/ISIDHOTO YYeHUs KaK OCHOBBI BCEI'O eCTeCTBO3HaHUS;

— Ilepuoguueckoro 3akoHa /[l. 1. MeH/jesieeBa Kak OCHOBHOI'O 3aKOHa XUMUY;

— YUeHMs O CTDOEHWH aTOMa U XUMUYeCKOU CBSI3Y;

— Mpe/iCTaBIeHuH 00 3/IeKTPOTUTUUECKON TUCCOI[UALINY BEI[eCTB B pacTBOpax.



TeopeTnueckre 3HaHWsI pPACCMaTpPUBAIOTCSI HA OCHOBE SMIMPHUYECKU TOMY4YeHHbIX U
OCMBIC/IEHHBIX ()aKTOB, pa3BUBAIOTCS MOC/Ae/I0BaTe/IbHO OT OJHOTO YPOBHS K /IPYTOMY, BBITIOTHSS
GbyHKUMM O0OBSICHEHUS] U TIPOTHO3UPOBAHUsS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH MPaKTUUeCKOro
NIpYMeHeHUs Y TI0Ty4YeHus1 U3yyaeMbIX BellleCTB.

OcBoeHWe TpOrpaMMbl IO XUMHM CIOCOOCTBYeT (OPMUPOBAHHUIO TIpeZCTaBlIeHHsI O
XUMHUUECKOM COCTaB/SIOLIe HayyHOM KapTHMHBI MHpa B JIOTMKe €€ CHCTeMHOW IpUPOABI,
L[EHHOCTHOTO OTHOLIEHWs] K HayuHOMY 3HaHUIO M MeToJlaM MO3HaHUs B HayKe. V3yueHue XuMuu
MIPOUCXO/IUT C TIPUBJ/IEUEHNEM 3HAHUM M3 paHee W3yUeHHBIX yueOHBIX mpeaMeToB: «OKpy>Karomyit
Mup», «brosorus. 5—7 Knaccei» U «dusnka. 7 Kmace».

[Tpy u3yueHUHU XMMHUM MPOUCXOAUT (hOPMHPOBaHME 3HAHMM OCHOB XMMMUUECKOW HayKH Kak
00/1aCT COBPEMEHHOT0 ecTeCTBO3HAHKS, MPAaKTHUeCKOU JesiTeJTbHOCTH uesioBeKa U Kak OZJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJ/IbTYphL. 3ajjaua yueOHOro MpeiMeTa COCTOMT B ()OPMUPOBAHUU CHCTEMBI
XUMHUUECKUX 3HAaHUW — Ba)KHEMIIMX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPeTHYECKUX IO0JI0XKEHUH,
JIOCTYTTHBIX 0000IIIeHNI MUPOBO33PEHUECKOT0 XapaKTepa, si3blKa HayKH, B MPUOOIeHNH K HayUHbIM
MeTo/laM M03HaHUS MPU W3Y4YeHUU BelllecTB U XUMUUeCKHUX peaklyii, B JOPMUPOBaHUM U Pa3BUTHUH
MO3HABATe/IbHBIX YMEHWM W WX TIpUMEHeHWd B y4eOHO-TI03HaBaTeJbHOW W yueOHO-
HCC/IeloBaTe/IbCKOUM JiesiTeTbHOCTH, OCBOEHUM TIpaBW/ Oe3oracHoro oOpallieHusi ¢ BelljeCTBaMU B
MOBCeJHEBHOM YKU3HU.

[lpy W3yuyeHWM XUMHM Ha ypPOBHe OCHOBHOTO 00Iiero o6pa3oBaHUSI Ba)KHOe 3HaueHHe
NprUoOpesy Takue 1e/, Kak:

— dopMHpOBaHHEe WHTe/UIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHIO,
COTPYJHUYECTBY, CAMOCTOSITE/IbHOMY TIPUHSITHIO PelleHHi, ClIOCOOHOW a/lalTHPOBAThCS K OBICTPO
MEHSIFOLLUMCS YC/IOBUSIM JKU3HU;

— HarpaB/ieHHOCTh OOy4YeHHs] Ha CHCTeMaTHueckoe TIpUoOIeHre O00ydarommxcs K
CaMOCTOSITE/IbHOUM TT03HABaTe/IbHOM JeSiTe/IbHOCTH, HayYHbIM MeTOo/laM I103HaHusl, (POPMUPYIOIIUM
MOTHBALIMIO ¥ Pa3BUTHeE CTIOCOOHOCTEN K XUMUM;

— obecrieueHre yCJIOBHM, CIOCOOCTBYIOIUX TMPHOOpPETEHWI0 OO0YYalOU[UMKCS  OIbITa
pa3HooOpa3Hoil [iesTeJIbHOCTH, TIO3HAHUSI U CaMOIIO3HAHMS, KJ/IFOUEBBIX HABBIKOB (K/IHOUEBBIX
KOMITeTeHLU), UMeIOIIUX YHHUBepcalbHOe 3HaUeHue /il Pa3/IMUHbIX BU/IOB [1esiTe/IbHOCTY;

— ¢opmupoBaHue 001ieli QyHKIMOHATBHONW U eCcTeCTBeHHO-HayyHOW TPaMOTHOCTU, B TOM
yKc/ie yMeHUH OOBSICHSTh U OL€HWBATD SIBJIEHHSI OKPY KaroIero MUpa, UCTIONb3Ysl 3HAHWS U OIIbIT,
ToJTyYeHHbIe TPU U3yYeHU XUMUH, TIPUMEHSITb UX TIPU pellieHnH 1pobsieM B TTOBCeHEBHOM »KU3HU
Y TPY/I0BOM [leATeTbHOCTH;

— (opmupoBaHre y 00ydaromMXCsi T'YMaHUCTHUECKUX OTHOIIEHWH, TIOHUMaHUsI IIeHHOCTU
XUMWAYEeCKUX 3HAaHWM [/IsT BBIPAOOTKM 3KOJIOTHUECKH 1[esieco00pa3HOoro ToBefieHUss B OBbITy |
TPY/I0BOM JleATeNIbHOCTH B Lie/IsIX COXpaHeHUsl CBOero 3/J0POBbsl U OKpYyKatolllel MPUPOIHON Ccpefibl;

— pa3BUTHE MOTHBAIMU K 00yUYeHHI0, ClTOCOOHOCTe K CAMOKOHTPOJTIO U CAaMOBOCTIMTAaHHUIO Ha
OCHOBe yCBOeHHs 0011IeyesIoBeuecKrX 1{eHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY TIPO(UIS 1
HanpaB/IeHHOCTH Jla/ibHeIIIero o0yueHus.

OO011iee yKMCI0 YacoB, OTBeJEHHBIX [JIi M3yueHUs XUMWK Ha ypOBHe OCHOBHOTO 00Illero
obpa3oBaHwus, cocTaBsieT B 8 Kiacce — 68 uacos (2 uaca B HeZiesiio),



COJAEPXAHUVE OBYYEHUSA

8 KJTIACC

ITepBoHaya/bHbIE XUMHYECKHE IOHATHSA

[TpeaMeT xumuu. Ponb X¥MMUY B >)KU3HU uesioBeKa. XUMHUS B CUCTEMe HayK. Tera U BelllecTBa.
dusnyeckue CBOMCTBA BelllecTB. ArperaTHoe COCTOsiHUe BelllecTB. [ToHSITHe 0 MeTOZiaX MO3HAHUS B
xuMud. UncTeie BemiecTBa U cMec. CriocoObl pa3zienieHust cMecei.

ATOMBI U MOJIeKyJIbl. XUMUYeCKre 371eMeHTbl. CUMBOJIbI XMMHAUeCKUX 371eMeHTOB. [IpocThie u
C/I0>KHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIPHOE yueHue.

Xumuyeckasi popmysia. BasieHTHOCTb aTOMOB XMMHUYECKUX 3/IeMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemlecTB. OTHOcUTe/bHasi aromHas Macca. OTHocWTenbHas MOJIEKY/IsIpHasi Macca.
MaccoBas 0711 XUMUUYeCKOT0 3/ieMeHTa B COeIUHEeHHUH.

KomuectBo BemectBa. Mosb. MonsipHasi Macca. B3aruMocBsi3b Ko/iM4ecTBa, Macchbl M YMC/ia
CTPYKTYPHBIX eIUHUL] BelljecTBa. PacuéTebl 1o popmynamMm XUMHUUeCKUX COoeJuHeHU.

dusnyeckue W XUMHUYeCKUe SIBJIeHUsl. XHMHUYecKasi peakiuss U e€ TpU3HaKdh. 3aKoH
COXpaHeHHUsI MacChl BelllecTB. XUMHUUeCKWe ypaBHeHUs. Knaccudukaius XUMUUECKHUX peakivii
(coenmuHeHYsI, pa3oXKeHMs], 3aMell[eHus,, 00MeHa).

XumuuecKuti 3xcnepumeHm:

3HAaKOMCTBO C XHWMHYeCKOM TOCY/IOM, TipaBWaMy paboThl B jabopaTopud W TIpUEMamMH
obparrieHusi ¢ abopaTopHbIM 000pYyJOBaHHEM, H3yueHHe U OmKcaHue (U3UUECKHX CBOKCTB
00pa3lioB HeOpraHWYeCcKUX BellecTB, HabmozeHue (u3nueckux (T/iaB/ieHUe BOCKa, TasiHUE JIbJa,
pacThpaHue caxapa B CTyIKe, KUTleHMe W KOHZeHCallds BOJbl) U XUMUUeCKUX (TOpeHHe CBeuw,
MPOKa/IMBaHHe MeHOUW TIPOBOJIOKH, B3aMMO/IEHCTBHE Mesla C KHMC/IOTOH) siBJieHWH, HabsrofieHre 1
oMucaHre TPU3HAKOB MPOTEKaHUs XMMHUEeCKUX peaKlui (pa3/sio)keHue caxapa, B3aUMO/eiCcTBUe
CepHOM KWCJIOTHI C XJIOPUJOM Oapusi, pasnoxkeHwe Tugpokcuga meau (II) mpu HarpeBaHUH,
B3aUMO/IeHiCTBHE Kese3a ¢ pactBopoM comu Meau (IT), n3ydeHue criocob0B pasjenieHusi CMecel: C
MOMOLIbI0 MarHura, (UIbTPOBAaHUE, BbIIApUBaHUe, JUCTWIISLMSA, XpoMaTorpadus, NpoBejeHue
OUMCTKM TIOBAPEHHOM CO/M, HaO/MoJjeHre W OIMCAHHEe pe3y/IbTaTOB TIPOBEJeHUs OMbITa,
W/UTFOCTPUPYIOLLero 3aKOH COXpaHeHHsI MacChl, CO3laHue Mo/ie/iel MoJieKyJ1 (111apOCTep)KHEBbIX ).

Ba)kHeiiye npejCcTaBUTe/Id HeOPraHNUeCKHX BellecTB

Bo3pgyx — cmech rasos. CocraB Bo3fgyxa. Kuciopozg — 3/1eMeHT U IPOCTOe BelleCTBO.
HaxoxzeHre Kucjiopoia B Mpupofe, ¢usnueckue W XMMHUYeCcKue CBOMCTBA (peakLiUd TOpeHus).
Okcugpl. Ilpumenenue kuciopoga. CriocoObl  MosyyeHHs KWAC/IOpoJa B JjlabopaTopuu U
MpOMBILLIEHHOCTH. KpyroBopoT kucioposa B mipupofe. O30H — aiaoTporHas MOAUQUKaLus
KHUCJIOpOoZa.

TerioBoM 5(PQeKT XUMUUECKOW peakluM, TepMOXUMHUUeCKHe ypaBHEHWs, 5K30- U
SH/OTepMUYeCKHe peakluu. ToOmauBO: yrosb M MeTaH. 3arpsisHeHWe BO3ZyXa, YCU/IeHHe
napHUKoBoro 3¢ dekra, pa3pyllieHre 030HOBOTO CJIOSI.

Bogopog, — sneMeHT U nipocToe BellecTBO. HaxoxieHre BoZiopo/ia B MpUpoe, pusndyeckue u
XVUMUYeCKHe CBOMCTBA, MPUMeHeHHe, CTIoCO0bI TIoTyueHrst. KUC/IoThI U COMH.

MonsipHbiii 06bEM ra3oB. PacuéThbl 10 XMMUYECKUM YPaBHEHUSIM.

dusuyeckue CBOMCTBa BOAbl. Bozma kak pactBopurens. PactBopel. HackimeHHble u
HeHachII|eHHble pacTBOPbl. PacTBOPUMOCTS BellleCTB B BoZe. MaccoBast 1015 BelljeCTBa B pPacTBOpe.
XymMuueckue CBOUCTBa BOAbl. OcHOBaHus. Posib pacTBOPOB B NPUPOJE U B JKU3HU YesOBeKa.
KpyroBopoT Bozibl B ipypo/ie. 3arpsi3HeHre NPUPOHBIX BoZ. OxpaHa M OYMCTKA MPUPOJHBIX BOJ,.

Knaccudukauys Heoprannyeckux coeauHeHuil. Oxcuzapbl.  Kraccudwukaiys —OKCHOB:
coneobpasymoijue (OCHOBHBIe, KUC/IOTHBIe, aMpoTepHble) U HecosieoOpasytoiire. HomeHK/aTypa
OKcH0B. DU3nueckre U XMMUYeCKHe CBOMCTBA OKCUIOB. [TonmyueHue oKCHoB.



OcHoBanud. Knaccudukalsi OCHOBaHM: IE/0YM M HEpPACTBOPUMbIE  OCHOBaHUSI.
Homenknatypa ocHoBaHuii. Pusmueckne W XHMUUeCKHEe CBOMCTBA OCHOBaHuW. [lonmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukanuysa kuciaot. HomeHknatypa Kuciaor. Pusnueckde U XUMHUUECKUe
CBOMCTBa KMC/OT. Psif aktuBHOCTU MeTasinioB H. H. BekeroBa. [TosiyueHue KUC/IOT.

Comu. HomeHknatrypa coneit. ®du3nueckue U XUMHYECKWe CBOMCTBa cosied. IlosnyuyeHue
coJiei.

['eHeTHUeCKasi CBSI3b MeXX/y K/IaCCAMU HEOPraHUUeCKUX COeJUHEeHUM.

XumuuecKuii 3kcnepumeHm:

KaueCTBEHHOe Orpejie/ieHre COoJiepXKaHusl KUCIOpoZia B BO3AyXe, TMOyuyeHHe, cobupaHue,
pacrio3HaBaHWe W U3yueHHe CBOMCTB KUCIOPOZQ, Hab/rofieHHWe B3aUMOJENCTBUSI BeIeCTB C
KUCJIOPOJIOM M YC/IOBUSI BO3HUKHOBEHMS] W TpeKpalljeHusi ropeHust (Tokapa), O3HaKOMJIEHHE C
obpa3liaMu OKCHZIOB U OTMCaHWe UX CBOWCTB, ToJiyuyeHWe, coOMpaHre, pacrio3HaBaHUe U W3yueHue
CBOMCTB Bozopoja (ropeHue), B3auMmojelicTBue Bojopoga c okcuzoM wmeau (II) (Bo3morkHO
WCTIONb30BaHUe BHJleOMaTepuanoB), HabsroZieHHe 00pa3loB BeL[eCcTB KOJWYeCTBOM 1 MOJIb,
ucciefioBaHie  0COOEHHOCTeM  pacTBOPEHHS  BeIeCTB C  pa3/IMuHOM  PacTBOPHUMOCTHIO,
TPUTOTOB/IEHWEe pAacTBOPOB C OMpe/le/IEHHOM MacCOBOM /lofiell pacTBOPEHHOTO BellleCTBa,
B3aUMO/JIENCTBUE BOZAbl C MeTa/jlaMu (HaTpueM U KajbljueMm) (BO3MOXKHO UCIO/Ib30BaHKe
BU/IEOMATepPHAJIOB), HCCIefloBaHHe 00pa3l[oB HEOpPraHWUeCKHWX BeIeCTB pa3/IMUHbIX K/IacCOB,
HabO/FoZieHe W3MeHeHHsI OKPAaCKW WHAWKATOPOB B PACTBOpax KHUCJIOT U IIle/iouel, H3ydeHue
B3auMozencTBUsl okcuza Meau (II) ¢ pacTBopom cepHOM KUC/IOTBI, KUCIOT C MeTa/l/laMH, peakLdi
HeWTpanu3alyy, NoJlydyeHre HepaCTBOPUMbBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeTasla JPYruM M3
pacTBOpa COMM, pelleHHWe SKCIIepUMEeHTaJbHbIX 3aflau 10 Teme «BaHelIMe Kaacchl
HEeOpraHUuYeCKUX COeUHEHUMN».

Ilepuopnueckuyi 3akoH M Ilepmoguyeckas cucrema xuMu4yecKux sjiementos [I. M.
MenjeneeBa. CtpoeHue aToMoB. XumMHUecKas CBf3b. OKHUC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[TepBbie MOMBITKK KIaCCU(PUKALMM XUMUYECKUX 371eMeHTOB. [ToHSTHMe O rpyrmnax CXOJHbIX
3/1eMeHTOB (11leJIOUHbIE U 1[eJIOYHO3eMeJIbHble MeTasl/ibl, rajoreHbl, MHePTHbIE ra3bl). JJeMeHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIe OKCH/IbI U TUAPOKCHU/IBI.

[Tepuoguuecknii 3akoH. Ilepuoguueckasi cucremMa XuUMUYecKux siemeHtoB [I. W
MenpeneeBa. KopoTkomnepuosHas U JjuHHONepuosHas ¢opmbl [lepuoguueckoil CHUCTeMBI
xumuueckux ssiemeHToB [I. WM. MeHgeneeBa. Ilepuogsl u rpynmbl. PU3MUeCKUN CMBICT
MOPSIKOBOT0 HOMepa, HOMEPOB Mepro/ia U FPYIIIbI 3/IeMeHTa.

Crtpoenue atroMoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DyieKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
obosouek atomoB TiepBbIX 20 XUMHUECKHX 3yieMeHTOB Ilepuoguueckoid cucrembl [I. .
MeHnpeneeBa. XapakTepucTHKa XWMHYECKOTO 3J/IeMEHTa M0 ero MoJyIoKeHHI0 B [lepuoanueckoit
cucreme /1. 1. MenzieneeBa.

3aKOHOMEpPHOCTU W3MEeHeHHUs pajuyca aTOMOB XWMUUECKUX 3JIeMEeHTOB, MeTa/VIMuyeCcKUuX U
HeMeTa/I/TMYeCKHMX CBOMCTB M0 FPYINaM U Mepruozam.

3unauenue Ileproanueckoro 3akoHa u Ileproanueckoi CUCTEMbl XUMUYECKUX 3/IEMEHTOB [i/1s
pasBUTHUS HAYKU U NPakTUKU. [. V1. MeHzieneeB — y4éHbIN U FPaKaHUH.

XvMuueckasi cBsisb.  KoBaseHTHasi  (mojsipHass W HeMoJisipHas)  CBA3b.
OJIEKTPOOTPULIATE/IbBHOCTb XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crernenb okucsieHUs:. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakljuu. IIpoLieccsl OKucieHus u
BOCCTaHOBJ/IeHHs. OKUC/IUTEIU U BOCCTAHOBUTEJIH.



XumuuecKuti 3kcnhepumeHm:

n3yueHre 00pasI[0B Bell[eCTB MeTa/I/IOB U HEMEeTAJIJIOB, B3aUMO/IeMCTBUE TUIPOKCH/IA ITUHKA C
pacTBOpamMH KUCJIOT U Lijefl0Yei, TPoBeieHUe OTbITOB, UITIOCTPUPYIOIIUX TTPUMePhl OKUCIUTETbHO-
BOCCTaHOBUTE/IbHBIX PeaKLUi (rOpeHre, peakLiy pas/ioyKeHUs], COeJUHeHNs).

Mescnpedmemuble ces3u

Peanu3aiiusi MeXXIpe]MeTHBIX CBsi3eli MpH M3yueHWU XMMUU B 8 Kjacce OCYIIeCTB/ISeTCS
yepe3 UCI0/Ib30BaHWe KaK OOIIMX eCTeCTBeHHO-HaYUHbIX TOHSTUM, TaK W TIOHSTHH, SBJISIOLUXCS
CUCTEMHBIMU [IJI51 OT/eJIbHBIX TIPe/IMETOB eCTeCTBeHHO-HAayUHOT0 1UK/Ia.

OO011e ecTecTBeHHO-HayuHble TMOHSTUS: Hay4HbIM (haKT, TMIOTe3a, Teopusl, 3aKOH, aHa/u3,
CUHTe3, Kmaccudukaiysi, TepUOJUUHOCTb, HAO/IO/leHHe, 3SKCIIEPUMEHT, MO/Ie/TMPOBaHue,
v3MepeHue, MoJiesib, SIBJIeHHe.

dusuka: MaTepus, aTOM, 3/IeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYJa, 3/IeKTPUUECKU 3apsj, BellecTBO, Teno, O0OBEM, arperaTHoe
COCTOsTHUE BellleCTBa, ra3, (pusuueckuie BeJMUUHbI, eJUHULbI K3MepeHusi, KOCMOC, T/IaHeThl, 3BE3/1bI,
CouHiie.

Buonorusi: hporocunTe3, fpixaHue, buocdepa.

leorpadusi: atmocdepa, rugpocdhepa, MUHepasbl, TOPHbIE MOPO/IbI, TI0JIe3HbIe MCKOIaeMble,
TOT/IMBO, BOJHbIE PECYDCHI.

IINIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATbBI

JINYHOCTHBIE  pe3y/IbTaThl OCBOEHWs TPOrpaMMbl OCHOBHOTO 00Ijero oOpa3oBaHUS
JOCTUTAIOTCSl B Xole 00yueHHs] XUMUM B eJUHCTBe yueOHON M BOCIWTATeNbHOW [|esITelIbHOCTH B
COOTBETCTBUM C TPaJULMOHHBIMM POCCUHMCKUMU COLIMOKY/IBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
L|eHHOCTSIMY, TIPUHATBIMU B OOIl[eCTBe TIpaBW/aMM M HOPMaMM TIOBeJleHHsI U CIOCOOCTBYIOT
TpOLIeCccaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COL[UATM3ALIAN 00yUaroI[iXCsl.

JINYHOCTHBIE pe3y/abTaThl OTPa)KalOT TOTOBHOCTb O00OYyYarOLIMXCSi PYKOBOZACTBOBATHCS
CUCTEMOM TO3UTHBHBIX 1|€HHOCTHBIX OpHeHTallMd M pacllMpeHHe OMbITa [esTeJbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) naTpHOTHUYECKOr0 BOCIIMTAHUS:

L|eHHOCTHOTO OTHOILEHUS] K OTeYeCTBEHHOMY KYyJ/IbTYPHOMY, MCTOPUYECKOMY M HayYHOMY
Hacjeui0, TIOHUMaHWs 3HaueHWs XUMHUeCKOW HayKu B JKU3HM COBDEMEHHOTO 0OIIecTBa,
CMOCOOHOCTH BraZieTb [OCTOBEpHOM HHGoOpMaljell O MepeioBbIX [JOCTI)KEHUSX U OTKPBITHSAX
MHPOBOM M OTeUeCTBEHHOW XMMHWH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpPOMCTBe MHUpa
1 00111eCTBa;

2) rpaXkiaHCKOr0 BOCIIMTAaHUSA:

NpeJCTaB/leHNss O COLMA/JbHBIX HOpPMax M IIpaBWaX MeXJIMYHOCTHBIX OTHOLIEHHH B
KOJI/IEKTUBE, KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B  OOIIECTBEHHO TIO/Ie3HOW, y4eOHO-
WCC/Ie/|0BaTe/IbCKOM, TBOPUECKOW W APYTMX BHAX JesTeJbHOCTH, TOTOBHOCTH K pa3HOOOpasHOM
COBMECTHOU [IeSTe/TbHOCTH TIPY BBITIOJIHEHWM Y4eOHbIX, IM03HaBaTeIbHBIX 3a/jau, BBHITIOJIHEHUH
XAMHUUECKMX 3KCIIePUMEHTOB, CO3[jaHUM yueOHBIX MPOEKTOB, CTPeMJ/IeHUsI K B3aMMOIIOHMMAHHUIO U
B3aMOTIOMOIIIM B TIPOLIeCCe 3TOM yueOHOM /1esITe/TbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TOBe/IeHHe
Y TIOCTYIIKM CBOUX TOBApHILlel C MO3WLMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUS
N0C/IeICTBUM [TOCTYIIKOB;

3) 1leHHOCTH HaYYHOI'0 IO3HAHMA:

MHPOBO33peHYeCcKye TIpe/iCTaBIeHNs O BelljeCTBe U XMMUUeCKON peakLui, COOTBETCTBYIOLL1e
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH U COCTaBJISIIOLLME OCHOBY [J1 IOHUMAaHUs CYLJHOCTH



Hay4yHOW KapTHWHBI MHUpa, Tpe/CTaBleHHsi 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI TIPHUPOABI,
B3aMMOCBSI35IX UeioBeKa C TIPUPO/IHOM Cpefioi, O POIM XMMUM B MIO3HAHWK 3TUX 3aKOHOMEPHOCTel;

ro3HaBaTe/lbHble MOTHBBI, HarpaB/ieHHble Ha TIOJydeHHe HOBBIX 3HAHUW TI0 XUMHH,
HeoOXo/Mble [T OOBSICHEHWS] HaO/FOZlaeMbIX TIPOIIECCOB U SIBJIEHWH, TT03HABaTeTbHOMH,
MHGOPMALIMOHHOM U YMTaTe/IbCKOW KY/bTYphl, B TOM YMC/Ie HaBBIKOB CaMOCTOSITe/TbHOM paboThl C
yueOHbIMM TEeKCTaMH, CIpPaBOUHOW JIUTEPaTypOH, MAOCTYITHBIMH TEXHUUYECKUMH Cpe/ICTBaMU
HMH(OPMaLMOHHBIX TeXHOJIOTUM;

uHTepeC K OOyueHWI0O U T03HAHHWIO, H0003HATEe/NBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
camMoo0pa30BaHUI0, TIPOEKTHOW M HCC/Ie[0BaTeIbCKOM [JesTeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HarpaB/IeHHOCTH ¥ YPOBHS 00y4eHus B /lalbHeHIIIeM;

4) popMupoBaHUsi Ky/IbTYPhI 3/J0POBbS:

OCO3HAHME LIEHHOCTH XKU3HH, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTaHOBKH
Ha 3/]0pOBbIii 00pa3 >KW3HH, OCO3HaHWe T[IOC/Ie[ICTBUN U HeNpUsiTUe BPeJHbIX TPUBBIUEK
(ynotpebsieHusi  anKorossi, HApPKOTUKOB, KypeHHs), Heo0XOAUMOCTH COOMIO/eHUs] TIpaBuUII
6e30macHOCTH TIpY 00paIlleHHH C XUMUYeCKUMU BellleCTBaMU B ObITY U peasibHOW JKU3HU;

5) TPyAOBOro BOCIMTAHUS:

WHTepeC K TMPaKTUUeCKOMYy M3Yy4eHHI0 TpodeccHii M TpyZAa Pa3/iMyHOTO pOjia, YBa)KeHHe K
TPYAY W pe3y/bTaTaM TPYAOBOH [lesTeTbHOCTH, B TOM UHCJ/ie Ha OCHOBe TPUMeHeHUs TpeIMeTHBIX
3HaHWM 10 XMMUHM, OCO3HAHHBIN BIOOpP MHUBHU/Iya/IbHOW TPAaeKTOPUM MPOAOKeHNsT 06pa30oBaHus C
yuéTOM JIMYHOCTHBIX WHTEPECOB U CMOCOOHOCTH K XWMHH, OOIeCTBEHHBIX HWHTEPECOB U
MOTpeOHOCTeH, yCITeltHOW MpodecCHOHaMbHON /e TeTbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTB aZlalITUPOBATHCS B MPodecCroHaNbHOM cpefie;

6) 3K0/I0rHuecKoro BOCIUTaHUSA:

5KOJIOTUUeCKH Iiesiecoo0pa3Hoe OTHOIIeHWe K TPUpOoJe KaK WMCTOUHHWKY JKM3HU Ha 3eMie,
OCHOBe e€ CyIl[eCTBOBaHUs, TOHMMaHWe I[eHHOCTU 3[0pOBOTO U Oe3omacHOTO obpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIIeHHE K COOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY 3/J0POBbIO, OCO3HaHHe
L[EHHOCTH COOJTIO/IeHusT TIpaBU/I 0e30MacHOro TOBe/leHUsI TPU paboTe C BelljeCTBaMH, a TaKXe B
CUTYaLUsIX, YTPOJKAIOIUX 3/I0POBBIO U YKU3HU JItO/Iel;

CIOCOOHOCTH TIPUMEHSITh 3HaHUSI, TIoJlydaeMble TPU U3yUeHWd XUMWH, AJis PellleHus 3a/ad,
CBSI3aHHBIX C OKpYJKarollled TpUPOAHON Cpe/oi, [Jisi TIOBBIIIEHUS YPOBHSI 3KOJIOTUYECKOU
KyJbTypbl, OCO3HAHHUSI TJI00a/LHOTO XapakTepa 3KOJIOTUYEeCKUX TPOo0JieM M TyTel WX peleHus
MOCPeZICTBOM METO/IOB XUMWU, SKOJIOTUUECKOTO MBIIIIEHNs], YMeHUs] PYKOBO/ICTBOBAaThCSI UM B
ro3HaBaTe/bHON, KOMMYHUKATHBHOM U COLIMA/IbHOM MpaKTHKe.

METATNIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe wMeTtarnpeJMeTHBIX pe3y/bTaTOB BBIEAIOT 3HAUMMble [ (HOPMHUDPOBAHMUS
MHPOBO33p€eHHUs1 00l[eHayuHble TIOHSATHS (3aKOH, TeOpWs, TPHUHLIWI, TUMoTe3a, (akKT, CHUCTEMA,
MIPOIIecC, SKCTIEPUMEHT U [Ipyroe.), KOTOpble HWCIOb3YHTCS B €CTeCTBEHHO-HAYUHBIX YyueOHBIX
rpefiMeTax M TO3BOJISIIOT HAa OCHOBe 3HAHWU U3 3TUX MpeAMeToB (GOPMHPOBATh Mpe/CcTaB/ieHHe O
1[eJIOCTHOM Hay4yHOM KapTHMHe MHpa, W YHHUBepcajbHble yueOHbIe fAelCTBUsS (TI03HaBaTe/bHbBIE,
KOMMYHHUKaTHBHbIE, DPEry/JsITHBHbIE), KOTOpble 0OOecreurBalOT (HOPMUPOBaHWE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TJITAHUPOBAHUIO U OCYIIIeCTBIEHUIO YueOHOM JesaTeTbHOCTH.

ITo3HaBaTe/bHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBHUSA

Ba3oBble 1oruyecKue JJeiCTBUA:

yMeHHUsI UCTI0/Tb30BaTh MPUEMBI JIOTHUECKOTO MBIIIIEHUs TIPY OCBOEHUM 3HAHUM: pacKphIBaTh
CMBIC/T XUMWYeCKHUX TIOHSATHH (BBIJE/ISATh MX XapaKTepHble MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C
JIDYTUMH TIOHATHSIMU), WCTIO/Ib30BaTh TIOHATUS /i1 OOBSCHEHUS OT/eMbHBIX (DaKTOB U SIBJIEHUH,
BbIOMPATh OCHOBaHWSI W KPUTEPUU [I/IsI KIaCCU(PUKAIMA XUMHUECKUX BEl[eCTB M XUMHUYECKUX
peaki[yii, yCTaHaB/IMBaTh NMPUYMHHO-C/Ie[ICTBEHHBIE CBSI3U MEXAy OObeKTaMU H3yUeHHs], CTPOUTH



JIOTUYeCcKre pacCcyxjeHuss (MHAYKTUBHbIE, [eAyKTUBHbIe, TIO0 aHa/JIOTHH), Je/aTh BBIBOAbI U
3aK/TIOYeHYST;

yMeHHe TIPUMEeHSITb B TIPOL[ecce TIO3HAHUSI TMOHATUs (TIpeMeTHble U MeTarpeJMeTHBbIe),
CUMBOJIMUECKHe (3HAaKOBbIe) MOJe/d, WCIo/Ab3yeMble B XWUMWH, TPeoOpa30BbIBaTh IIUPOKO
NpUMeHsieMble B XWUMWH MO/le/IbHbIe TIpe/ICTaB/IeHUs] — XUMUYeCKUM 3HaK (CHMBOJI 371eMeHTa),
XUMU4eckass (opMysa W ypaBHEHHE XUMHUECKOM peakIMM — TIPpU pelleHuu yueOHO-
Mo3HaBaTe/bHBIX 3a7lay, C YUYETOM 3THUX MO/Ie/IbHBIX Tpe/ICTaBIeHUI BBISB/SATh U XapaKTepU30BaTh
CyIIleCTBEHHBIE TIPU3HAKU M3y4aeMbIX 00BEKTOB — XUMHUECKUX BeI[eCTB U XMMUUECKUX PeaKIiui,
BBISIB/IATH 0OIII1e 3aKOHOMEePHOCTH, MPUUKMHHO-C/IeICTBeHHbIe CBSI3U U MPOTHUBOPEUHS B U3y4yaeMbIX
Tporieccax u sIBJIeHUSIX.

Ba3oBble ucc/ieioBaTe/IbCKHe AefCTBHA:

yMeHHe WCTIO/h30BaTh IMOCTaB/IeHHbIe BOMPOCKHI B KaueCTBe MHCTPYMEHTA TO3HAHUS, a TaKXKe
B KayecTBe OCHOBBI /i1 (hOPMUPOBaHUS TMIIOTe3bl 10 TPOBepKe MPaBUIbHOCTH BbICKa3bIBaeMbIX
CY’K[eHUM;

npuobpeTeHre OIbITa 10 TUIAHUPOBAHWIO, OPraHM3allMd W TIPOBEIEHUI0 yUeHHUUeCKHX
9KCIIEPUMEHTOB, yMeHHe HabmoJaTh 3a XO/I0M IpOLiecca, CaMOCTOSITeNIbHO MPOTHO3UPOBAaTh €ro
pe3ynbTar, (opMyaMpoBaTh 0000IIEeHWSI W BBIBO/AbI IO pe3y/bTaTaM IPOBEJEHHOTO OIbITa,
WCCJIe/JOBaHUs, COCTAB/ISITh OTUET O MPO/ieNlaHHOM pabore.

Pab6oTta c undopmariueit:

yMeHHe BbIOMpaTh, aHA/M3UPOBAaTh U UHTEPIIPETUPOBaTh MH(OPMAIUIO Pa3/TMUHBIX BUIOB U
dbop™M TipeAcTaBNeHUs, TOJSyyaeMyl W3 pa3HbIX WCTOYHHMKOB (Hay4YHO-TIOMyJsIpHasi JIdTepaTypa
XMMHUUECKOTO CO/lepyKaHus, CTpaBOYHbIe 1Mocobusi, pecypchl VIHTepHeTa), KpUTHUECKH OLIeHMBATh
TIPOTUBOPEUMBYIO 1 HEJJOCTOBEPHYIO WH(MOPMALIUIO;

yMeHHe TPUMEHSITh pa3/IMuHble MeTObI W 3arpoChl MPU TIOMCKe W 0TOope MHGbOpMaru U
COOTBETCTBYIOL[UX AAHHBIX, HEOOXOAUMBIX JI/Isi BBITIOJTHEHHS] YueOHBIX U TI03HaBaTe/IbHBIX 3a/layu
OTpeZieIEHHOTO THIA, TpHOOpeTeHWe oOmbiTa B 007aCTM WCMOMb30BaHUS WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTHH, OBJafleHHe KYJbTYPOH aKTUBHOTO HCTIOb30BAaHUSI PA3/IMYHBIX
TIOMCKOBBIX ~ CHUCTEM, CAMOCTOSITEJIbHO BbIOMpaTh ONTHMAalbHYIO (OpPMYy TIpe/CTaB/eHUs
vHbOpMaLlMM W W/UTIOCTPUPOBATh pelllaeMble 3a/ladyl HeCJIO)KHbIMHA CXeMaMH, JudarpamMaMu,
JIpyrumMu GpopmMamMu rpayK ¥ MX KOMOWHALIUSAMUY;

yMeHHe WCIO/Ib30BaTh W AaHaJM3UpOBaTh B Tpolecce yuyeOHOW U HCC/Ie[OBaTe/IbCKOU
JiesITeIbHOCTH MH(OPMALMIO O BIMSHUU MTPOMBIIIIEHHOCTH, CeJTbCKOTO XO03SIMCTBA U TPAHCIIOPTA Ha
COCTOSTHME OKpY’Karoll|ell PUPOJHON Cpe/ibl.

KoMMyHHKaTHBHbIE YHUBEpPCa/IbHbIE yUeOHbIe JelCTBHA:

yMeHHUSsI 3a[jaBaTh BOTIPOCHI (B X0z fuasora U (WIn) JUCKYCCHH) TI0 CYIeCTBY 00CyK1aeMoi
TeMbI, (POPMYJTUPOBATh CBOM TIPe/JIOXKEHUS] OTHOCHTE/THLHO BHITIOJTHEHHS TIPe/IOKeHHOU 3aiaum;

YMEeHHUSI TPe/ICTaB/IATh TIOyYeHHbIe pe3y/bTaThl M03HAaBaTe/IbHOW /IeATeIbHOCTH B YCTHBIX U
MMUCbMEHHBIX  TEKCTaX; JiejlaTb  TPe3eHTalMi0  pe3y/JbTaTOB  BBITIOJIHEHUSI  XUMHUYECKOTO
9KCTieprMeHTa (J1abopaTOPHOrO OIbITA, Jab0paTOpHOM pabOThI MO HCC/IeJOBAaHUIO CBOMCTB
BeIIeCTB, yu4eOHOTO0 MpoeKTa);

yMeHUs1 yueOHOTO COTPYJHWUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO03HABaTe/JIbHOU U
HCCIIeloBaTe/IbCKOU /1esiTe/IbHOCTH TIPY pellieHMH BO3HUKAOLMX MPo6sieM Ha OCHOBe yuéTa 00IIuX
WHTEPeCOB U COTJIaCOBaHWS TO3ULUK (00CYyXJeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe IITYPMbD»,
KOOD/JJMHALMSI COBMECTHBIX JIEMCTBUIA, OMpe/ie/ieHre KPUTEPUEB T0 OLIeHKe KaueCcTBa BBIOJTHEHHOMN
paboThI U ApyTHEe).

PeryisTUBHBbIE YHUBEpPCA/IbHbIE YUeOHbIE [|efiCTBHA:

yMeHHEe CaMOCTOSITe/TbHO OTpeZesisiTh 1[e/d [1esTeJIbHOCTH, TUIaHUPOBaTh, OCYIECTB/ISITh,
KOHTPOJIUPOBATh U TIPH HE0OXOIUMOCTH KOPPEKTUPOBATh CBOIO AEATEbHOCTD, BBIOMPATh Haubosee
3¢ deKTHBHBIE CITOCOOBI peleHus yueOHbIX U M03HaBaTe/TbHBIX 3a/]au, CAMOCTOSITEJTEHO COCTABJIATh



WM KOPPEeKTHUPOBATh TpeJJI0XKeHHBIM alrOpUTM JeMCTBUM MpU BBIMOJHEHWU 3aflaHUM C YUYETOM
TIOJTyYeHWsT HOBBIX 3HAHUMM 00 M3y4yaeMbIX OOBEKTaX — BeI[ecTBaX W peakKLUsiX, OLIeHMBATh
COOTBETCTBUE TOJyUEeHHOr0 pe3y/bTaTa 3asiBJIeHHOM Lje/ld, yMeHUe UCT0/b30BaTh U aHA/IM3UPOBaTh
KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUU 3a/laHUA.

INPEJMETHBIE PE3YJ/IbTATbBI

B cocraBe mipeAMeTHBIX pe3y/lbTaTOB 110 OCBOEHUIO 00s3aTeSIbHOTO  COJeprKaHMUs,
yCTaHOBJIEHHOTO JlaHHOW  (pefiepanbHOM  paboueil  mporpaMMmoili, BBLIIEJISIIOT:  OCBOEHHbIE
00yyJaroIMMICS Hay4YHble 3HaHWsI, YMEHHS U CIIOCOOBI AeHCTBUH, crierudrdecKue /i71s IpeMeTHON
obnactu «XuMusi», BUZBI JeATeTbHOCTA T10 TIOy4YeHHI0 HOBOTO 3HAHHUS, €ro WHTepIpeTaLyy,
rpeoOpa30BaHUIO ¥ TIPUMEHEHHIO B Pa3/IMYHBIX yUeOHBIX U HOBBIX CUTYaL[UsIX.

K koHiy obyueHuss B 8 Kijacce mpeiMeTHble pe3ysibTaThl Ha 0a30BOM ypOBHe [JO/DKHBI

oTpakaTh CHOPMHUPOBAHHOCTD y 0OYUaIOIINXCS YMEeHUH:

* pacKpbIBaTb CMBICJI OCHOBHBIX XWMWUUYECKHX T[IOHSITHI: aTOM, MOJeKyJa, XUMUYeCKUU
3JIEMEHT, MPOCTOe BelleCTBO, CI0XKHOe BelllecTBO, CMeCh (OHOPO/[Hasi U HeOJHOPOAHas),
Ba/IeHTHOCTb, OTHOCUTEe/IbHAasi aTOMHasi U MOJIEKYyJ/sipHasi Macca, KOJIMYeCcTBO BeILleCTBa,
MOJIb, MOJISIPHasi Macca, MaccoBasi [O/si XMMHYecKoro 3jieMeHTa B COeJUHEHWH,
MOJISIDHBINA 00bEM, OKCH/I, KMC/IOTa, OCHOBaHUE, COJIb, 37IeKTPOOTPHULIATeIbHOCTD, CTeTeHb
OKHUCJIeHUsl, XUMUUecKas peaklus, KJacCU(pUKalUs peakiuil: peaklUd COeJUHEHHS,
peakivy pa3/ioyKeHusl, peakl[ui 3aMellleHus], peakliid 0OMeHa, 9K30- U SHAO0TepMUUecKre
peakiuu, TeruioBou 3¢ deKT peakiuu, SAPO aToma, JeKTPOHHBIN C/I0M aToMa, aTOMHast
opbuTanb, pafuyC aTroMa, XUMHYecKasl CBsi3b, TOJsSpHasi M HeroJisipHas KOBasleHTHast
CBsI3b, WOHHAsl CBSI3b, HWOH, KaTWOH, aHWOH, pacTBOpP, MaccCoBasi [0/l BelljeCcTBa
(npoljeHTHasi KOHLIEHTpal[1si) B pacTBODE;

*  WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUUECKUX TIOHSTHUM W TPUMEHSITh 3TU
TIOHSITHSI TIPU OTIMCAHUU BelleCTB U UX MpeBpallieHnH;

*  UCMO/b30BaTh XMMUUECKYI0 CUMBOJIMKY [/isl COCTaB/ieHus1 (pOpMyJ1 Bell|eCTB U YpaBHEHUM
XUMUAYEeCKUX peaki[uii;

* ompefensTh BaJeHTHOCTh AaTOMOB 3/IeMEHTOB B OWHApHBIX COeJUHEHUSIX, CTeleHb
OKHUCJIeHUsI 3/IeMeHTOB B OWHapHBIX COeIMHEHUSX, TIPUHAJJIeXXHOCTb BeIecTB K
orpeZieIEHHOMY KJacCy CoellMHeHWN TI0 QopmyjaMm, BHUJ XUMHUYECKOW CBS3U
(KoBasleHTHasi U MOHHAas) B HEOPraHUUeCKHUX COeJJUHeHHsIX;

* packpeiBaTb cMblca Ilepuoanueckoro 3akona [I. M. MeHjesneeBa: [JeMOHCTPUPOBATh
MOHMMaHWe TepUoANYeCcKOl 3aBUCHMOCTH CBOWCTB XUMHWYECKUX 3JIeMEHTOB OT HX
nosioxkeHuss B [lepuoguueckod cucTeMe, 3aKOHOB COXpaHeHMs MacChl BellleCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yueHUsl, 3aKoHa ABOraJipo;

* ONMChbIBATb M XapaKTepu3oBaTh TabiuuHyr ¢opmy Ileproanueckold  CHCTEMbI
XUMHUECKUX 3/IEMEHTOB: pa3/iMuaTh TMOHATHS «TJIaBHas MoArpyrma (A-rpymma)» u
«riobouHass mogrpymma (B-rpymma)», Masmbie u  Oosibllivie  TIEPHOABI, COOTHOCHTH
0003HaueHust, KOTOpble uUMeloTcsi B Tabsune «[lepuoguueckass cUCTeMa XUMUYECKHX
anemeHToB [I. WI. MeHpeneeBa» C YMUC/IOBBIMU XapaKTepUCTUKAMM CTPOEHUSI aTOMOB
XUMUYECKUX 3/IeMeHTOB (cocTaB W 3apsj sifpa, o0Ijee UWC/IO 3/1€KTPOHOB W
pacrpe/iesieHre UX T0 37IeKTPOHHBIM CJI05IM);

* KJacCU(PULIMPOBaTh XMMHUUECKHe 3/IeMeHTbl, HeopraHuyeckue BelllecTBa, XHWMHUeCKHe
peakiuu (MO YMC/y M COCTaBy YuyaCTBYHOIIMX B peaklUu BeIIecTB, 0 TEIOBOMY
sddexry);

* XapakKTepu3oBaTh (OMHUCHIBaTh) OOIIMe XWMUYeCKWe CBOWCTBA BeIIECTB Pa3/TUUHBIX
K/IaCCOB,  TOJTBep)KAas  OINHCaHWe  TpuUMepaMM  MOJIEKYJISIDHBIX  YpaBHEHU
COOTBETCTBYHOIIUX XUMHUUYECKUX peakLnii;



MPOTHO3UPOBaTh CBOMCTBA BeLECTB B 3aBUCHMMOCTA OT MX KayeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTeKaHUsI XMMHUUYEeCKUX MpeBpallieHUi B pa3/IMUYHbIX YC/I0BUSIX;
BBIYUC/ISITh OTHOCUTE/IbHYIO MOJIEKYJ/ISIPDHYI0 U MOJISIPHYKO MacChl BeleCTB, MacCCOBYHO
JIOJIF0 XUMHYeCKOro 3jieMeHTa 1o (opMysie coefMHEHHs, MaCCOBYIO OO0 BelleCTBa B
pacTBope, MPOBOAUTh PACUEThI 10 YpPaBHEHUIO XUMUUYECKOU peakLivy;

MPUMEHSITh OCHOBHBIE OTepaliid MbIC/UTeNbHOM [1esiTe/IbHOCTH — aHa/lu3 U CHUHTe3,
cpaBHeHHWe, 0000leHre, CUCTeMaTH3alul0, K/IaCCU(PUKALUIO, BbISIBJIEHHE TIPUYMHHO--
C/Ie[ICTBEHHBIX CBsi3ell — [/I M3y4yeHHs CBOWCTB BeIeCTB M XMMHUYECKUX peakLH,
eCTeCTBEHHO-HayuHble MeTO/bl M03HaHWs — HaOJIIofieHre, U3MepeHue, MOJie/TMpOBaHue,
5KCIIePUMeHT (peasibHblM U MbIC/IEHHBIN);

C/lefioBaTh  TMpaBWIaM  TIOb30BaHUSI XUMHUECKOM TIOCyIol U jabopaTOpHBIM
obopy/ioBaHMeEM, a TakKKe TpaBWIaM OOpalleHuss C BelleCcTBAMH B COOTBETCTBUM C
WHCTPYKLUSMH T10 BBITIOJTHEHUIO /1TaO0paTOPHBIX XUMHUUECKHX OIBITOB T0 TIOJYYeHUI0 U
cobupaHuio ra3o00pa3HbIX BeljecTB (BOAOPOJA M KUC/IOPOJa), TPUTOTOBJ/IEHUIO
pacTBOPOB C OIpe/ie/IEHHON MacCOBOM /l0/ieli paCTBOPEHHOIO BelljeCTBa, MJIaHUPOBATh U
MPOBOJUTh XWMHYeCKHe SKCIIepUMEeHTbl T0 pacro3HaBaHMIO pacTBOPOB liesioueil U
KHMCJIOT C TIOMOII[bI0 UHAUKATOPOB (TakMyc, eHo(TaierH, MeTU/IOPaHX U APYTHe).



TEMATHNUYECKOE INTAHUPOBAHMUE

8 K/TIACC
Ne KoauuecTBO uacoB
HaumeHoBaHMe pa3/jie/ioB 1
n/ Kontpons- IIpakTn
TeM MPorpaMmabI Bcero HbIE yecKHe
padoThI padoThI
Pa3pesn 1. IlepBoHaua/ibHbIe XMMUYECKHE IIOHATHSA
XuMHs — Ba)kHasi 00/1aCThb
1.1  ecTecTBO3HaHMS U 5 2
MPaKTUUYEeCKOU /1eITe/IbHOCTH
yesIoBeKa
1.2 BelecTBa ¥ XUMHUUECKHE 15 1
peakuuu
Wroro no pasgeny 20
Paspgen 2. BaxxHeliue npejcTaBUTe/IM HeOPraHU4YeCcKNX BeliecTB
Bo3nyx. Kucnopog. [Touarue 6
2. 00 okcumax
Bogopog. ITonsitue o
KHC/IOTaX U COJIAX 8 1
Bogpa. PactBops!l. IlousTHe
00 OCHOBaHUSIX 5 1 1
OcHOBHbI€ KIacChl
2. HeopraHMYecKHx 11 1 1

24 .
4 coenuHeHuit

Wroro no pasgeny 30

OnekTpoHHbIe (1{u¢poBHIe)
oOpa3oBaTe/IbHBIE PeCypChI

bubmiorteka LJOK
https://m.edsoo.ru/7f41837¢

[TpodopueHTalioHHast

paboTa Ha ypoke,
MYyHULIATIAIbHAst
COCTaBJISIFOLIAs:
ripodeccusi TeXHOIOT-
NuileBUK boraToBckui
M33

bubmoreka [JOK

https://m.edsoo.ru/7f41837c
bubsmoreka [IOK

https://m.edsoo.ru/7f41837¢
bubmoreka LJOK

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

bubmoreka [JOK
https://m.edsoo.ru/7f41837c

Pazpgen 3. Ilepuoanueckuii 3aKoH u [lepuoguueckas cucreMa XuMruueckKux 3jieMeHToB /1. 1.
MenpeneeBa. CTpoeHue aToMoB. XuMH4yecKas CBfi3b. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE

peakiun
[Teproarueckuii 3aKOH U

3.1 Tlepuojuueckas cuicTema 7
XAMUUeCKUX 3yiemeHToB /1. W.
MenpeneeBa. CTpoeHre aToMa
Xummryeckas CBs3b.

3.2 OKHMC/IUTETBLHO- 11 1
BOCCTaHOBUTEIbHbIE PeaKLu
Nroro no pasgeny 18
OBLIEE KOJIMYECTBO YACOB 68 4 5

[10 I[TPOI'PAMME

bubmioteka IIOK
https://m.edsoo.ru/7f41837¢

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

https://m.edsoo.ru/7f41837¢



10

11

IIOYPOUYHOE IVTAHUPOBAHUE

8 KJIACC

Tema ypoka

Paspen 1. IleppoHayanbHbIe
xuMuueckue nousirus ( 20
YacoB)

[Ipegmet xumuu. Posib xumuu

B JKU3HU UesioBeKa. Tema u
Bell[eCTBa

[TonsiTHE O MeTOJadX IMO3HAHUA
B XUMHUH

[MpakTrueckast pabora Ne 1
«[TpaBuna paboTsl B

nabopaTopuu ¥ TIPUEMBI
obOpatrieHus € 1a00paTOPHBIM

obopy/j0BaHHEM»

YucTele BelecTsa U CMeCH.
CriocobbI pa3zeneHus: cMecei

[MpakTrueckast pabota Ne 2

«Paznenenue cmeceit (Ha
ripyUMepe OUUCTKU

TIOBapeHHOU COJIN )»
ATOMBI U MOJIEKYIBI

XuMHuueckue 371eMeHThI.

3Haku (CUMBOJIbI)
XUMUYECKHUX 37IEMEHTOB

[IpocTble U C/10KHBIE
BeL|eCTBa

ATOMHO-MOJIEKYJISIPHOE
yuyeHue

3aKOH MOCTOSIHCTBA COCTaBa
BeLleCTB. XyuMHUueckKas

tdhopmyna. BaneHTHOCTb
aTOMOB XMUMHUECKUX
371eMEHTOB
OtHocuTenbHasI aTOMHas
Macca. OTHocUTe/IbHast
MOJIeKy/IsIpHasi Macca

KosmmuecTBO yacoB

Bcero

KoHTtposb-

HbIe PadoThI

IIpakTHuec-
KHe padoThI

OnexkTpoHHbIe U(POBHIe
oOpa3oBaTe/IbHbIE
pecypchl

bubmoreka IIOK
https://m.edsoo.ru/ff0d210c

IpodopueHTalioHHast
COCTaB/IsItOILast ypOKa: pacckas o
rpodeccun papmarieBTa. ANITeKH
Borarosckoro
paiioHa.(MyHULUIaIbHAS
COCTaBJISIFOIIIAs)

bubmioTeka [JOK

https://m.edsoo.ru/ff0d227e

bubmioreka IIOK
https://m.edsoo.ru/ff0d23dc

bubmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubmioreka IIOK
https://m.edsoo.ru/ff0d28¢8

https://m.edsoo.ru/ff0d2a6c
bubmoreka IIOK

https://m.edsoo.ru/ff0d2be8

bubmoreka LJOK

https://m.edsoo.ru/ff0d2a6c¢
bubmoreka I[TOK

https://m.edsoo.ru/ff0d2d50

bubmmoreka IIOK
https://m.edsoo.ru/ff0d2eae

bubmoteka LJOK
https://m.edsoo.ru/ff0d323c




12
13

14

15

16

17

18

19

20

21
ey

22
)

23

3).

MaccoBas f0J11 XUMUYeCKOTO
371eMeHTa B COeJUHEeHUU

KomuecTBo BeltjectBa. MoJib.

MounspHast macca
du3nyecKue U XMuMUUeCcKue

sAB/IeHUs. XUMUUeCKast
peakius

[TpusHaku 1 yciioBust
MPOTeKaHusl XUMUUeCKHUX
peakiuit

3aKOH COXpaHeHUs1 MacChl
BelecTs. XUMUUecKre

ypaBHeHUsI
Bbrunciienust Konmuecrtsa,

MacCCHI BelleCTBa 1o
YPaBHEHUAM XUMHUUYECKUX

peakiuit
Krnaccudukanys Xummueckux

peakiuii (coeJuHeHUs,
pa3JIoyKeHUsl, 3aMelleHus],

obmeHa)

M. B. JIoMOHOCOB — y4YéHBIN-

SHIMKIoNIeAuCT. O6001eHre
Y CHCTeMaTH3al[|sl 3HaHUH

KoHnTtposibHas pabora Nel mo

Teme «BeljecTBa u
XMMHUYeCKHe peakiumu»
Pa3pgen 2. Baxueimne
npe/jCTaBUTe/IA
HeOpraHu4yecKMXx BelecTB
(30 yacoB)

Bo3gyx — cmech rasos.

Cocras Bo3ayxa. Kuciopon —
37IeMeHT U [IPOCTOe BelLeCTBO.

O30H
dusnueckre U XUMUYECKUe

CBOMCTBAa KMC/IOpO/ia (peakiuu

OKHCJIeHUs1, TOPeHue).
ITonsite 06 oKcHzax

Crioco0bI Io/TyuYeHust

KHC/IOpo/a B labopaTopuu U
TIPOMBIIIIIEHHOCTH.

1

COCTAaBJISAOLI[AsT YPOKa:

[TpodopreHTarioHHas

paccka3s o rpodeccuy MeJUIIMHCKOTO paboTHHKa

1

bubmoreka I[JOK

https://m.edsoo.ru/ff0d5230
bubmoTeka IIOK
https://m.edsoo.ru/ff0d37fa

bubmoteka LJOK
https://m.edsoo.ru/ff0d3a16

bubmoTeka LJOK
https://m.edsoo.ru/ff0d3b88

bubmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmoreka IIOK
https://m.edsoo.ru/ff0d3f34

bubmiorteka LJOK
https://m.edsoo.ru/ff0d40c4

bubmoTeka LJOK
https://m.edsoo.ru/ff0d4290

bubmoreka IIOK
https://m.edsoo.ru/ff0d448e

bubmiorteka LJOK
https://m.edsoo.ru/ff0d4614

bubmiorteka LJOK
https://m.edsoo.ru/ff0d497a




24
(4)

25
©)

26
(©)

27
)

28
(8)

29
©)
30
(10)

31
(11

32
(12)

33
(13)

34
(14)

35
(15)
36

(16)

[IpumeHeHnune kuciopoga
TennoBoit 3pdekT
XUMHYECKOW peakiiuu,
TIOHSITHE O TePMOXUMHUECKOM
ypaBHEeHUH, 3K30- U
9HJJOTEPMHUECKUX PeaKIUsIX
Tonmgo (HedTh, yrois u
MeTaH). 3arpsis3HeHHe BO3/yXa,
CrI0Co0bI ero
TipeI0TBpaLLieHuUsI
I[MpakTrueckas pabora Ne 3 o
Teme «[lonyuenuve u
cobrpaHue KUCIOpo/a,
H3yueHue ero CBOMCTB»

Bopopon — sneMeHT u
TPOCTOeE BeLeCTBO.
HaxoxgeHuve B npupoze
dusnyeckre U XuMUJeckKue
CBOMCTBAa BOAOPOJA.
IIpumeHeHre BogoOpoOa

IToHsiTHE 0 KMC/IOTAX U COJISIX

Crioco6bl mostyyeHust
BOZIOpO/ia B JlabopaTopuu
[TpakTrueckast pabota Ne 4 110
Teme «IlonyueHue u
cobrpaHue BO/IOpoO/a,
M3yYeHHe ero CBOMCTB»
MonsipHbIii 00bEM Ta30B.
3akoH ABorajpo
Brerunciienust 00b€Mma,
KOJTMUeCTBa BelljeCTBa ra3a 1o
€r0 U3BECTHOMY KOJTUUECTBY
BeIIleCTBa Wik 00bEMY
BbruriciieHns: 00bEMOB ra3oB
T10 ypaBHEHHIO PeakIi[iu Ha
OCHOBe 3aKOHa 00bEMHBIX
OTHOIIIeHU! Ta30B
du3ruecKue U XUMUUECKHe
CBOMCTBA BO/IbI

CocraB ocHoBaHuM. [IoHsITHE
00 MHAUKaTopax

bubmiorteka LJOK
https://m.edsoo.ru/ff0d4790

bubmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

ITpodopureHTaLoHHas
COCTABJISFOIIIAS YPOKA: PaccKas o
nipodeccusix HeTIHOH

TNPOMBIIIEHHOCTH U TIPO(eccru
S5KO0JIOr'a.

bubmioTteka LJOK
https://m.edsoo.ru/ff0d4ae2

bubmioTeka LJOK
https://m.edsoo.ru/ff0d4dd0

bubmoreka LJOK
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2
bubmioreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubmoTeka LIOK
https://m.edsoo.ru/ff0d4{42

bubmoreka IIOK
https://m.edsoo.ru/ff0d542e

bubmmoreka IIOK
https://m.edsoo.ru/ff0d55a0

bubmioreka LIOK
https://m.edsoo.ru/ff0d5708

bubmoreka [JOK

https://m.edsoo.ru/ff0d587a
bubmioreka LJOK

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4c4a

37
(17)

38
(18)

39
(19)

40
(20)

41
1)

42
(22)

43
(23)
44
(24)

45
(25)

46
(26)

47
27)

48
(28)

Bopa kak pacTBopuressb.
Haceijennsie u
HeHacbII|eHHbIe PACTBOPBI.
MaccoBas [0/1s1 BelljeCTBa B
pacTBope

IMpakTrueckast pabora Ne 5 1o
TeMe «IIpurorosienue
PacTBOPOB C OIpeze/éHHOU
MacCOBOM o/e
PacTBOPEHHOTIO BellleCTBa»
KonTtposibHasi pabora Ne2 mo
Teme «Kuciopoa. Bopopoga.
Boaa»

OKcuapl: COCTaB,
K1accuduKarys,
HOMEHKJIaTypa

[TonyueHve u xumMuyeckue
CBOICTBA KUCJIOTHEIX,
OCHOBHBIX M aM()OTepHbIX
OKCH/[IOB

OcCHOBaHHS: COCTaB,

K/1accuduKauysi,
HOMeHK/IaTypa

[TonyueHvie U XuMHUYECKHE
CBOMCTBAa OCHOBAHUI
Kucnorsl: cocras,

K/lacCU(UKaLys,
HOMeHK/IaTypa

[TonyuyeHvie U XUMUUECKHE
CBOICTBA KUC/IOT

Couu (cpenHue):
HOMEHKJIaTypa, CriocoObI

TIOJIyYeHUsl, XMMAYeCKHe
CBOWCTBA

[MpakTrueckast pabota Ne 6.
PerieHue skcniepuMeHTabHbIX
3aza4 1o TeMe «OCHOBHbIE
KJIaCChbl HEOPraHUYeCKUX
coeIMHeHUM»

['eHeTHueckas CBA3b MEXAY
K/IJaCCaMM HeOpraHhYecKrux
coeIMHeHU

bubmoreka IIOK
https://m.edsoo.ru/ff0d5b40

bubmiorteka LJOK
https://m.edsoo.ru/ff0d5eba

bubmmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmioreka LIOK
https://m.edsoo.ru/ff0d664e

bubmoTeka [JOK
https://m.edsoo.ru/ff0d664e

bu6mioreka [IOK

https://m.edsoo.ru/ff0d67ca

bubmoreka LIOK
https://m.edsoo.ru/ff0d67ca
bubmuoreka IIOK

https://m.edsoo.ru/ff0dfee?

bubmoTeka LIOK
https://m.edsoo.ru/ff0dfee?

bubmoreka [JOK
https://m.edsoo.ru/00ad9474

bubmioreka LIOK
https://m.edsoo.ru/00ad9b7c

bubmoTeka [JOK
https://m.edsoo.ru/00ad9a50



bubmoreka LIOK

49 O60611eHMe U 1
. https://m.edsoo.ru/00ad9cb2

(29) cucremaTusauys 3HaHUM

KonTtposibHas pa6ota Ne3 o Bu6mmoreka OK
50 Teme " OCHOBHBIE K/IacChI 1 1 https://m.edsoo.ru/00ad9ela

ps://m. .

(30) Heopranmueckmux

coeiiHEeHUN "

Pa3pen 3. [Tepuoanueckuii 3akoH u [lepuoanuecKasi cucteMa XMuMHUYeCKHX
3/1eMeHTOB [I. 1. MenpeneeBa. CTpoeHue aToMoB. XMMHUYeCKas CBA3b.

OKHUC/TUTEe/TbHO-BOCCTaHOBUTE/IbHbIEe peakuuu (18 uacos)
ITepBbie MOMNBITKA

Bubmoreka IIOK
51 K/1accuurKalid XUMHUUeCKHUX 1
(1)  anemenTos. TloHsTHe 0 https://m.edsoo.ru/00ad9ffa
Tpymnrax CXOAHbIX /IEMEHTOB
[Tepuoanueckuii 3aK0H U
bubmioTeka 1IOK
52 ITepyoanueckas cucrema 1
https://m.edsoo.ru/00ada52c
(2)  xuMunueckux snemeHToB [. U.
- I\H/IEHAEHEEBa ) Bubmorexa LIOK
€pUO/ibl, TPYMIIbI, Bitps://m.ed 00ada52c
(3) nogrpynmsi 1
54 Ctpoenue aTomoB. CocTaB https://m.edsoo.ru/00ada342

(4)  aTtomHbIX sifep. MI30TorTbI
CTpoeHue 371eKTPOHHBIX 1 buborexa LIUK

55 000/10u€K aTOMOB 3/IEMEHTOB https://m.edsoo.ru/00ada6bc

(5  Tlepuopuueckoii cuctemsi /1.

N. MenpeneeBa

XapaKTepucTHKa bubmoTeka IIOK
56  XUMHWYECKOrO 3/ieMeHTa I10 ero
(6) TOJIOKEHUIO B 1 https://m.edsoo.ru/00ada824

[Tepuoanueckou cucreme /.
N. MenpeneeBa
3HaueHue [lepuoguueckoro

57 3aKOHa 11 pa3BUTUA HAYKU U bubmmoreka [IOK

(7)  npaktuku. [. 1. Menpenees 1 https://m.edsoo.ru/00ada96e
— YuéHbIH, TieJjaror u
rpak/jaHUH

58 OJIEKTPOOTPHULIATE/IbHOCTh bubmoreka [IOK

(8) aTroMOB XMMHUECKUX 1 https://m.edsoo.ru/00adaab8
3/1eMEHTOB

(53) MonHast XuMHeckas CBAsb 1 https://m.edsoo.ru/00adac34

60 KoBasneHTHas noJsisipHast 1 Brbmiorea LOK

(10) xumMHuecKas CBSA3b https://m.edsoo.ru/00adaab8



bubmoTeka LIOK

61  KosaneHnTHas HernosspHas https://m.edsoo.ru/00adaab9
(11) xumHueckasi CBSI3b
62 CreneHb OKWCIEHHS https://m.edsoo.ru/00adae28
(12) bubmmoreka IIOK
OxucImTeNnbHO- https://m.edsoo.ru/00adb076
£13)  poccTanoBuTenbHLIE peaKn Bubimoreka LIOK
KUACTATENN U
https://m.edsoo.ru/00adb076
(14) BoccTaHOBUTEMU
65  KouTposbHas paGora Ne 4 Bubimoreka LIOK
(15) 1o Teme «CTpoeHue aToMa. https://m.edsoo.ru/00adb486
XuMu4yecKas CBA3b»
66 PesepBHbIii ypok. O600111eHIE Brbmorexa LIOK
(16) 1 CHUCTeMaTH3al[ysl 3HAHUU https://m.edsoo.ru/00adb33c
. bubmoTeka [IOK
67  PesepBHbIil ypok. O6001eHue https://m.edsoo.ru/00ad9cb2
(17) ¥ cuCTemaTU3aLys 3HAHWH bubmmorexa [JOK
o https://m.edsoo.ru/ff0d61c6
68 PesepBHbIii ypok. O00011[eHNEe
(18) u cucTemaTU3aLys 3HAHUU
OBIIEE KOJIMYECTBO YACOB
[10 [TPOI'PAMME
9 K/IACC
No KonuecTBO yacoB
J1eKTpoHHbIe HI(POBHIe
K
n/ Temaypoka Bcero OHTPO/IbHbIE IIpakTHuecku o00pa3oBaTe/bHbIE PeCyPChI
n paboTei e paboTbI

Pa3zpen 1. BemiecTBo M XMMHUYeCKHe peakiuv
1.1 IToemopeHue u yz/1yb1eHuUe 3HAHULI OCHOBHbIX pa3ode/a108 Kypca 8 Kaacca
(54) TTepuouecKuii 3aKOH.

I[Teproprueckas cuctema 1 Bubmoreka IJOK
1 XMMMYECKHX 3/1eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Mengeneesa
3aKOHOMEpPHOCTH B
M3MeHeHHH CBOMCTB 1 Bubimoreka LIOK

2 XUMHUUECKUX 3/IEMEHTOB https://m.edsoo.ru/00adb6b6
TepBLIX TPEX MepUoL0B

Knaccudukauus u 1 bubmioreka IIOK
3 HOMeHK/IaTypa https://m.edsoo.ru/00adb7e2

HeopraHruyeCKux BeLecTB
. bubmoreka IIOK
4 Buabl xumrueckou CBSI3U U 1

https://m.edsoo.ru/00adbac6
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TUIIbI KPUCTA/UTAYECKUX
peLéToK

KonTposibHas padorta Nel mo
TeMe «IloBTOpenue u

yriiy0sieHue 3HaHUMN 1 1
OCHOBHBIX pa3/ie/ioB Kypca 8

KJ/IaCCa»

1.2 OcHo8Hble 3aKOHOMEpPHOCMU XUMUYeCKUX peakyull
(4u) Knaccudvkanys Xummuueckux

peaxL1ii 10 pas/Iu4yHbIM 1

NIpHU3HaKaM

[TonsaTHE O CKOpOCTH
XUMHUYECKOH peakLyu.

1
IToHsiTHIE O TOMOT'€HHBIX U
reTeporeHHbIX peakiysaxX
IToHgTHE 0 XUMUUECKOM
paBHOBecuu. PakTOphI,
BJ/IMSIOLLIe HA CKOPOCTh 1

XUMHUUYECKOH peakLiiy 1
TI0/I0’KeHHe XUMUUYEeCKOro
paBHOBeCUst

Oxkuc/UTeIbHO- 1

BOCCTaHOBUTEJ/IbHBIE pedKIH

bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmoreka [JOK

https://m.edsoo.ru/00adc28c
IpodopueHTalioHHast

COCTaBJISIFOIIAS YPOKA: paccka3s o mpodeccusix HepTSHOW POMBIIIITIEHHOCTH.

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

1.3 Daekmpoaumuueckas duccoyuayusi. Xumuyeckue peakyuu 8 pacmeopax (8 u)

Teopust 3/1eKTPOTUTUUECKOU
aucconmanu. CuibHbIe U 1
cy1abbie 3/IeKTPOJTUATBI

VoHHBIe ypaBHEHUS peakLvi 1

XrMHYeCcKre CBOMCTBA KUC/IOT

Y OCHOBaHUH B CBeTe

Tnpe/iCTaB/IeHui 06 1
3/1eKTPO/IUTHYECKOMN

JMCCoLaLin

XuMUuecKre CBOMCTBA Cojieit

B CBeTe TpeZiCTaB/IeHnH 00 1
3JIEKTPOJIUTHYECKOM

JMCCoLMaLin

[ToHsiTHe 0 TUApOIU3e conelt 1

bubmoreka IIOK

https://m.edsoo.ru/00adcd68
bubmioreka [JOK

https://m.edsoo.ru/00add448

bubmoreka IIOK
https://m.edsoo.ru/00add5d8

bubmioTeka IIOK
https://m.edsoo.ru/00add8b2

bubmoTeka [JOK
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O06o01eHME U
crcTeMaTH3alys 3HaHUN

I[MpakTrueckast pabora Ne 1.
«Perienue
JKCITePUMEHTATbHBIX 3a/jau»

KouTtponbHas pa6ora Ne2 no
TeMe «JJIeKTPOJIUTUYeCKast
Juccoranua. XuMUJIecKue
peaKkiuu B pacTBopax»

Pa3pen 2. Hemera/ibl ¥ UX coefiliHeHMs (25 yacoB)

https://m.edsoo.ru/00add9d4
bubmioreka [IOK

https://m.edsoo.ru/00addd12

bubmoreka ITOK
https://m.edsoo.ru/00addbfa

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

2.1 O0mas xapaKTepuCTHKA XUMH4YeCKHUX 3/ieMeHToB VIIA-rpymmnsl. I'anorens (4 )

OO011jas1 XapaKTepPUCTHKA
rajiloreHoB. X¥MHUUYeCKHe
CBOWCTBa Ha pUMepe XJiopa
Xnopoogopoza. ConsiHast
KUCJIOTa, XUMUUECKHe
CBOWCTBA, MOTyYeHue,
TIpUMeHeHue

[MpakTrueckast pabora Ne 2 o
TeMe «[lomyueHue consiHOM
KUCJIOTEI, U3y4eHue eé
CBOMCTB»

Beruncsienysi o ypaBHeHHUSIM
XUMHUYECKUX peakLui, eciu
OJIVH 13 PeareHToB /IaH B
U30bITKe

1

bubmoreka IIOK
https://m.edsoo.ru/00addfe2

bubmoreka IIOK
https://m.edsoo.ru/00ade104

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

bubmoreka IIOK
https://m.edsoo.ru/00ade488

2.2 O0wias xapaKTepuCcTHKAa XUMHYecKuXx 371eMeHTOB VIA-rpynnsl. Cepa u eé coepuHeHus (64)

OO6r1ast XxapaKTepUCTHKA
371eMeHTOB VIA-rpyrisl
AnnoTtponHbie MOAUPUKALIIN
cepnl. HaxoxeHue cepsl U eé
COeJJMHEeHUU B IIPUPOJe.
XuUMHUUecKre CBOKWCTBA Cepbl
CepoBozopofi, CTpoeHue,

(hr3nuecKre U XMMHUUeCKUe
CBOWCTBA
Oxkcuppl cepbl. CepHast

KUC/I0Ta, pU3nuecKre u
XUMUYeCcKre CBOMCTBa,

1

bubmoreka ITOK
https://m.edsoo.ru/00ade64a

bubmioTeka [IOK

https://m.edsoo.ru/00ade64a

bubmoteka IIOK
https://m.edsoo.ru/00ade802

bubmoreka ITOK

https://m.edsoo.ru/00adea28
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NpUMeHeHue
XuMHUYeCKre peakliniy,
JieXKallye B OCHOBe
TIPOMBIILIZIEHHOT'O CTrIoco0a

T0JTyUeHUs CEPHOM KUCJIOTHI. 1
XUMHYecKoe 3arpsisHeHue

OKpY>Karo11lei cpefibl
COeJUHeHUSIMU Cepbl
BbIuncsieHre MacCcoBOM 10/ 1

BbIX0/Ia MPOJYKTa peakivu
2.3 O0mas XxapaKTepuCTHKA XHMUYECKHX 3/1IeMeHTOB VA-rpynmblL.
A3or, docdop u ux coeguHeHus (74)

OO0r11ast XapaKTepUCTHKA
sn1eMeHTOB VA-rpynmnsl. A30T,

pacrpocTpaHeHye B PUPOJE, 1
(bu3nuecKre U XUMUUYECKHe
CBOICTBa

AmMMuak, ero pusudeckue u

XUMHUUeCKUe CBOMCTBa, 1

ToJTyueHue v pUMeHeHe

[Mpaktryeckast pabora Ne 3 1o

TeMe «[loyueHre aMMHUakKa, 1 1
M3yueHue ero CBONMCTB»

A30THas KUCIoTa, eé

(bu3HUeCKHe U XUMUUECKHe 1

CBOMCTBA

Ucnonb30BaHMe HUTPaTOB U
coJied aMMOHUS B KauecTBe
MUHepaJIbHBIX YA00peHUH.
XUMHUeckoe 3arpsisHeHne
OKpY>Karolllel Ccpejibl
COoeJMHEeHUsIMU a30Ta

docdop. Okcup pocdopa (V)
U QocdopHasi KUC/IOTa, 1

¢usnuecke U XUMHUYeCKue
CBOWCTBa, TI0/IyueHne

Vcnonb3oBanue ¢ocdaros B

KaueCTBe MHMHEPA/IbHBIX 1

yn00peHuid. 3arpsisHeHe
TIPUPO/IHOU Cpe/ibl

bubmoreka ITOK

https://m.edsoo.ru/00adec8a
ITpodopueHTalioHHast
COCTaBJISIIOIAs YPOKa: pacckas o

ripoeccuy XUMUUeCKON
MPOMBIIIEHHOCTH

bubmioreka [IOK
https://m.edsoo.ru/00adec8a

bubmoreka IIOK
https://m.edsoo.ru/00adeea6

bubmoreka IIOK
https://m.edsoo.ru/00adf004

bubmoTeka IIOK
https://m.edsoo.ru/00adf180

bubmoTeka IIOK
https://m.edsoo.ru/00adf306

bubmoreka IIOK
https://m.edsoo.ru/00adf518

bubmoreka IIOK
https://m.edsoo.ru/00adf68a

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


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

dhocdaTamu
2.4 O0mias XxapaKTepUCTHKA XHMUYeCKHX 371eMeHTOB [VA-rpynnebl.
Yr/iepoa ¥ KpeMHHUI U UX coefAnHeHus (8u)
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Yrnepop, pactipocTpaHeHue B

bubmioreka IIOK

npypo/ie, pusnueckre u 1
XUMHWUECKHe CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoja, ux
(hu3nueckre U XUMUUeCKHe
N bubmioreka IIOK
CBOMCTBA. JDKOIOTHYECKHe 1
HpO6JI€MLI, CBSI3aHHbIE C https://m.edsoo.ru/00adfebe
okcuaoMm yriepoga (IV)
YrobHast KUC/I0Ta U e€é cou 1 Bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
[Mpaktryeckas pabota Ne 4 110
TeMe "[lonyuyeHue
YIJIEKMCJIOTO Ta3a. 1 Bubnmorexa LIOK
KauecTBeHHast peakLyst Ha https://m.edsoo.ru/00ae027e
kapboHaT-1oH"
[TepBOHauabHBIE TIOHATHS 00
bubmmoteka IIOK
OpraHMuYecKUX BellecTBaxX Kak 1
0 COeMHEeHWSIX YITIepoja https://m.edsoo.ru/00ae054e
. bubmmoreka IIOK
KpemHuii 1 ero coefJuHeHUs1 1
https://m.edsoo.ru/00ae080a
[MTpakTrueckas pabora Ne 5.
Peitiennie
9KCIIePUMeHTa/TbHBIX 3a/1a4 Bubmioreka LIOK
o 1
1o TeMe «BaxHeu11e https://m.edsoo.ru/00ae0bf2
HeMeTa/l/Ibl ¥ UX
COeIMHEeHUS»
KonTtpo/ibHasi pabota Ne3 no
TeMe «BaxkHeHIIIHEe 1 Bubmoreka IJOK

HeMeTa/L/Ibl U HX
COeIUHEeHHSI»

Pa3pen 3. Meranibl 1 ux coefuHeHus ( 20 yacoB)
3.1 O6uue cBolicTBa MeTA/L/IOB (4 u)

OO0111ast XxapakKTepruCTHKa
XUMHYECKUX 3/IEMEHTOB —
MeTa/lJIOB. MeTainueckas
CBA3b U MeTajuIiuecKast
KpUCT/TMYECKast periéTkKa.

https://m.edsoo.ru/00ae0e18

bubmioreka IIOK
https://m.edsoo.ru/00ae103e
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du3uyecKure CBOMCTBA
MeTaJlJIoB

XUMHYeCKHe CBOMCTBA
MeTaJlIoB.
ONeKTPOXUMHUUECKUN P
HarpsbkKeHUM MeTaslyIoB

OO611ue CriocoObI MOTyYeHUst
MeTasioB. CrijiaBbl.
BbIunc/ieHust 110 ypaBHEHUSIM
XUMUYECKUX peakiivii, ecim
OJIUH U3 PEareHTOB COZIEPIKUT

TIpUMecH
[NoHsITHE O KOPPO3UU

MeTa/l/iIOB

3.2 BakHeu11iue MeTa/UIbl U MX coeiiHeHus (16 u)

[[leoyHbIe MeTaIbI

OKCH/bI ¥ TU/IPOKCH/bI
HaTpUs U Kayus
[IlenoyHo3eMesibHBIE
MeTaJl/ibl — Ka/IbI[Ui U MarHuu

Baxnetriiive coefiHeHUs

KaJTbIIUst
O06o0061eHue 1

cUcTeMaTH3aLys 3HAHUH
JKécTKOCTh BO/IBI M1 CITOCOOBI

eé ycTpaHeHUs

I[MpakTrueckas pabota Ne 6 110
TeMe "JKECTKOCTB BOJBI U
MeTO/ibl eé yCcTpaHeHus"
AmoMUHUN

AmdoTepHbIe cBOMCTBa
OKCH/Ia Y TU/IPOKCH/IA

Keneso

OKCHBI, TUAPOKCUBI U COMU

xese3a (1) u »xene3sa (I11)
O600111eHIE 1

CHCTeMaTH3allvsl 3HaHUH

1

1

bubmioreka [IOK
https://m.edsoo.ru/00ae1156

bubmoreka IIOK
https://m.edsoo.ru/00ae1156

bubmoreka IIOK
https://m.edsoo.ru/00ael1278

bubmoreka [JOK

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

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

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

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

bubmoreka IIOK

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

https://m.edsoo.ru/00aelae8
bubmoreka [JOK
https://m.edsoo.ru/00aelc64
BI/IgJII/IOTeKa HOK
https://m.edsoo.ru/00aelc64
BI/I)GJII/IOTeKa HOK

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

https://m.edsoo.ru/00ae35e6
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ITpakTrueckast pabota Ne 7.
Pemienue
JKCIepUMeHTabHbIX 3aZilau
o Teme «Baxkugeuime
MeTaJl/Ibl U UX COeJMHEHHsI»

BrbIunicieHusi 110 ypaBHEHHUSIM
XUMHUUEeCKUX peakliyi, eciu
OJJVH U3 peareHToB /IaH B
130BITKE UM COJIEPXKUT
rnpuMecu. BeruncieHus
MacCCOBOM JIO/TM BbIXOZA
MIPO/IYKTa peakLiiuu
O06o061eHue u

CcUCTeMaTH3aLus 3HaHUN

KoHTtpoibHasi pabora Ned mo
TeMe «BakHelllI1e MeTa/I/IbI
M UX COeAMHeHH»

Pa3pen 4. Xumus 1 okpyxaromiasi cpeja ( 3 yaca)
BertriecTBa 1 MaTepuasbl B )KU3HHU UesioBeKa

BeiiectBa 1 Matepuasbl B

TOBCeIHEBHOM >KM3HU

yesIoBeKa
XuMHUYeCKoe 3arpsisHeHre

OKPY>Karolllei cpefibl

PoJib XMHH B PeIIeHU!
9KOJIOTUYeCKUX TIpo0siemM
PesepBHbIii ypok. O6001eH1e

U CUCTeMaTu3allus 3HAHUM

Pe3epBHbIii ypok. O000111eHIEe
W CUCTeMaTh3ariys 3HaHWH

Pe3epBHbIit ypok. O600611[eHMEe

U CUCTeMdTH3alusd 3HaHUI

OBHIEEKO/IMYECTBOYACOBIIO
ITPOI'PAMME

bubmmoreka IIOK
https://m.edsoo.ru/00ae3de8

bubmmoreka IIOK
https://m.edsoo.ru/00ae1750

bubmoTeka IIOK

https://m.edsoo.ru/00ae3f50
bubmoTeka IIOK

https://m.edsoo.ru/00ae4270
BI/I)GJH/IOTeKa LTIOK

https://m.edsoo.ru/00ae4270
bubmoreka IIOK

https://m.edsoo.ru/00ae0d0a
bubnmoreka IIOK

https://m.edsoo.ru/00adb33c
bubmoTeka IIOK

https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHME OBPA3OBATEJ/IBHOI'O ITPOLIIECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI /1A YYEHUKA

*  Xwumwus, 8 knacc/ I'abpuensa O.C., Octpoymos U.T'., Cnagkos C.A.,
«[Ipocsewjenue», 2023 r



*  Xwumus . 9 knacc/ / T'abpuesnsa O.C., Octpoymos WN.I"., Cnagkos C.A.,
«IIpocsemjenue», 2024 r

* Tabsmurpl: [Tepuoapueckasi cuCTeMa XMMUUYeCKHX 37ieMeHToB 1. 1.
MeHpeneeBa, Tabsvija paCTBOPUMOCTH, 3/1€KTPOXUMUYECKUI Psiji HAaTIPsDKeHUst
MeTaJlJIoB

METOJUYECKUWE MATEPUAJIBI IVJI1 YAUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumuisi-6a30Bblii-ypOBEHb. -
Peanmu3arusi-tpe6oBannii-PI'OC-0cHOBHOT0-0011]ero-06pa30oBaHusl. -
MeToanueckoe-riocobue-asi-yunreisi.pdf

I ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru


http://www.yaklass.ru/




» Xumusi, 8 knacc/ I'abpuensia O.C., Octpoymos IU.T'., Cnagkos C.A.,
AxtronepHoe o611iecTBo «M3marenscTBO «IIpocBerrieHye»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos W.T'., Cnaakos C.A.,
AxironepHoe o611iecTBo «M3marenscTBO «IIpocBelrieHye»

Tabsmmibl: [lepuoanueckas cucTeMa XMMHAYeCKUX 3emMeHToB /1. 1.
MeH/jesieeBa, TabMija paCTBOPUMOCTH, FT€KTPOXUMUYECKUN Psifi HATIPsDKeHUST
MeTa/lJ/IOB

METOANYECKWE MATEPUAJIBI OJIA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvmusi-6a30BbIii-ypOBeHb. -
Peamzarusi-Tpe6oBanmii-®I'OC-ocHOBHOT0-0011]er0-00pa30BaHus. -
MeTtoguueckoe-rocobue-zisi-yuutens.pdf

NHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru


http://www.yaklass.ru/







