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INOACHUTEJIBHASA 3AIINCKA

1. HOPMATHUBHAS BA3A, HA OCHOBE, KOTOPOH PABPABOTAHA
PABOYASA ITPOI'PAMMA

B 2024-2025 yuyeGHOM romy pa3paboTKa OCHOBHBIX OO0pa30BaTEIbHBIX
nporpamm B 8-9 kiaccax I'BOY «IIIKOJIA Ne 2 T.O.TOPE3» pa3paborana B
COOTBETCTBUM CO CJEIYIOUIMMU OCHOBHBIMH (peiepaibHbIMH HOPMATUBHBIMHU H
METOJAMYECKUMU JTOKYMEHTAMU:

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «0O6 o6pazoBanuu B JloHEIKoOH
Haponuoit PecnyGnuke» (IIpunst IloctanoBinennem Haponnoro Cosera 5
okTs10ps 2023 roxa).

3. ®epepanbHblii 3ak0H OT 19.12.2023 Ne 618-®3 «O BHeceHuu
u3MeHeHuit B DenepanbHbii 3akoH «OO0 o60pazoBanuu B Poccuiickoit
denepanun.

4. @epnepanbublii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHeceHuH
u3MeHeHuii B DenepanbHbii 3akoH «OO0 o0pasoBanuum B Poccuiickoit
denepanun.

5. Ilpmka3 MunucrepcrBa npocsenieHuss Poccuiickon ®denepauyu OT
31.05.2021 No 287 «O06 yrtBepxkaeHun (DenepanbHOro rocyJapcTBEHHOTO
o0pa3oBaTEIBLHOTO  CTAaHJApTa  OCHOBHOrO  oOmero  oOpa3oBaHUs
(3apeructpuponan 05.07.2021 Ne 64101)

6. IIpuka3 MwunucrepcrBa mnpocseunieHus Poccuiickonn denepanuu OT
18.05.2023 Ne 370 «OO0 yTBepxkaeHUU QeaepanbHoil 00pa3oBaTeIbHON
porpamMmMbl OCHOBHOTO 0011ero o0paszoBanus» (3apeructpupoBan 12.07.2023
Ne 74223).

7. Ilpuka3z Munnpocseuenust Poccuu ot 22.01.2024 Ne 31 «O BHeceHuun
W3MEHEHUN B HEKOTOpbIC MNpHKa3bl MUHHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickont ®epepanmun u  MunHMcTEepcTBa npocBenieHns Poccuiickon
®denepanuu, Kacaromuecs QpeaepabHbIX TOCYIapCTBEHHBIX 00pa30BaTEbHbIX
CTaHJAAPTOB HayaJdbHOro oOmero o0pa3oBaHWs M OCHOBHOIO OOLIEro
o0pazoBaHUs.

8. IIpuka3 MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6
yTBepxkaeHun [lopsiaka opraHu3allid W OCYIIECTBICHHUS 00pa3oBaTebHOM
NESATETbHOCTH 1O OCHOBHBIM  00Ie00pa3oBaTebHBIM  IIporpaMMaM -
oOpa3oBaTeIbHBIM MPOrpaMMaM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeIHero 00IIero 00pa3oBaHUSY.

9. Ilpukaz MunnpocBemenus Poccum ot 21.09.2022 Neo 858 «O6
yTBEpXKIeHUH  (eaepalibHOTO  TIEpeuHs  y4eOHUKOB, JIOMYIICHHBIX K
MCIIOJIB30BaHUIO MIPU peATH3ALUHA UMEIOIINX IOCYIapCTBEHHYIO AKKPEIUTALINIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIIero, OCHOBHOTO OOIIEro,
cpeaHero oOmiero o0pa3oBaHUsI  OpPraHU3AMSAMU,  OCYIIECTBISIONUMU
0o0pa3oBaTeNbHYI0 JIEATEIbHOCTh W YCTAHOBJEHHUS MPEAEIbHOTO CpOKa
WCIIOJIb30BaHUs UCKITIOUEHHBIX YUEOHUKOBY.
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10. IIpukaz Munnpocsemenus Poccun ot 21.02.2024 Nell9 «O
BHeCEHMU u3MeHeHnit B mnpwioxkeHus Ne 1 uw Ne 2 x Ilpuxazy
MunnpocBemennst Poccun ot 21.092022 No 858 O6 yrtBepxkaenun DITY,
JOMYUIEHHBIX K  MCHOJIb30BAaHUID  MpPU  peaM3allid  MMEIOLIUX
TOCY/IapCTBEHHYIO aKKPEIUTAIMIO OO0pa30BaTENbHBIX MPOrPaMM HAYAIBHOTO
00I11eT0, OCHOBHOTO OOIIET0, CPEeIHEro 001mero 00pa3oBaHus OPraHU3aAIUIMH,
OCYLIECTBJISIOIIMMHA  00pa30BATENIbHYIO  JEATEIbHOCTh W  YCTAHOBJICHHS
MPENeIbHOTO CPOKa UCTIOIb30BAHMS UCKITIOUEHHBIX YU€OHUKOBY.

11. Tlpuxaz Munnpocsemenust Poccun  04.10.2023  Ne738  «O06
YTBEPXKICHUM (PelepaqbHOTO TEPEUHs] DIJIEKTPOHHBIX 00pa30BaTENIbHBIX
pPEecypcoB, JOMYHIEHHBIX K MCIHOJb30BAaHUIO IMPU peald3aliid  UMEIOIIUX
rOCyJapCTBEHHYIO aKKPEAUTAIMIO O00pa30BaTENIbHBIX MPOrpaMM HayalabHOTO
00111eTr0, OCHOBHOT'O 00I1IeT0, CPETHETO 00IIEero 00pa3oBaHUs.

12. IIpukaz Munnpocsenienuss Poccum ot 03.08.2023 Ne 581 «O
BHECEHHHM W3MEHEHMS B NMYHKT 13 mops/Ka OpraHU3alMM U OCYILECTBIICHUS
0o0pa30oBaTeNbHON JIEATEIbHOCTH IO OCHOBHBIM  00II€00pa30BaTEIbHBIM
nporpaMmaM - 00pa3oBaTelbHBIM MpPOrpaMMaM HayajJbHOTO  OOIIEro,
OCHOBHOTO OOLIEr0 M CpEeAHEero oOmero oOpa3oBaHUs, YTBEPKICHHOIO
IIPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS POCCUUCKON (enepanuu oT 22 mapra
2021 1. No 115»

13. IIpuka3z Munnpocsemienus Poccun ot 21.06.23 No556 «O BHeceHun
n3MeHeHnil B npuioxenust Ne 1, Ne 2 k npuka3y Munpocsemenusi Poccun ot
21.09.2022 Ne 858 «O06 ytBepxkiaeHUu ¢eaepalbHOrO MepeyuHs y4eOHUKOB,
JONMYIIEHHBIX K  HCHOJIb30BAHMID  MPHU  pEeAIM3alUd  UMEIOLIUX
rOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENIbHBIX MPOrpaMM HayajabHOTO
00I11ero, OCHOBHOTO OOIIEro, CpeIHero 001ero 00pa3oBaHusl OpraHU3aIUsIMH,
OCYILECTBISIOUMMU  00pa30BaTEIbHYI0 JEATENbHOCTb, W YCTAHOBJICHMS
MPENEIbHOTO CPOKa UCTIOJIb30BAHUS UCKITIOUEHHBIX YU€OHUKOBY.

14. TlocranoBnenue IIpaButensctBa PP ot 11.10.2023 Nel678 «O06
YTBEPKJICHUHU TMPaBUJ NPUMEHEHHUs 3JIeKTpoHHOro oOyudenus, [JOT npu
peanu3aunu 00pa3oBaTEIbHOIO MPOLIECCA.

15. IlocranoBneHue [ 7aBHOrO TroOCyIapCTBEHHOIO CAHUTApHOIO Bpada
Poccuiickoit ®enepanuun ot 28.09.2020 Ne 28 «O06 yTBEpkKACHUN CAHUTAPHBIX
npaBuin CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKUE TpPeOOBaHUS K
OpraHu3alysM BOCIIUTAHUS W OOYYEHUs, OTIbIXa W O3JOPOBJICHUS JCTEH U
Mononexmn» (BMecte ¢ «CII 2.4.3648-20. CaHnutapHbl€ MPaBUIIA...»).

16. IlocTtanoBneHne ['MaBHOrO TOCYJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®@enepanuu ot 28 sHBaps 2021 1. Ne 2 «O06 yTBepkaeHUH
canutapubix mnpaBun u HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOpMAaTHBBI U TpeOoOBaHMs K oOecreyeHuto Oe30macHOCTH U (W)
O€3BPEIHOCTH JIJIs1 YeoBeKa (PaKTOPOB CPEeIbl OOUTAHUS.

17. UudopmarimonHoe  mucbmo  JlemaprameHTa  rocyaapCTBEHHOMU
NOJIMTUKK W ympaBiieHuss B cdepe ooOmero oOpa3zoBaHus MuHHCTEpCTBA
npocsemeHust PO ot 22.05.2023 Ne 03-870 «OTBEThl Ha TUIHYHBIE BOIPOCHI,
BO3HMKAIOIIME HA PETrHOHAIIBHOM, MYHHUIIMIAIBHOM YPOBHSAX M YpPOBHE
oOpazoBaTeabHOM opranu3aiuu, o BBeaeHuu @OOIDy.



18. MeTtoauyeckue peKOMEHAAIMU MO OOECIEeYEHUI0 ONTUMU3ALMU
yaeOHor Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotaHHbIe
denepanbHoil cay»)00i MO HaA30py B cdepe 3aiuThl IpaB MoTpedouTeneii u
onarononyyus yenoseka, PbYH «DenepanbHblil HAyYHBII [EHTP TUTHEHBI UM.
®.D. Dpucmana» PociorpedHanzopa u ap.).

19. Meronuyeckue pPEKOMEHIAIMH 1O OOECIEYEHHIO CaHUTApHO-
AMUAEMHUOJIOTHYECKUX TpeOOBaHMN MpU pealn3alid  00pa30BaTEIbHBIX
OporpaMM C TPUMEHEHHEM DJJEKTPOHHOrO OOY4YeHUs W JAUCTAHIIMOHHBIX
oOpazoBatenpHbiXx  TexHosmorumit (MP  2.4.0330-23  yrB. 29.08.2023
pykoBoauteneM DenepanbHON CIyKObl MO HAA30py B cdepe 3aluThl IpaB
noTpeduTeneit u Giaronosydnsi yeaoBeka, [ TaBHBIM CaHUTApHBIM BpayoMm PO
A IO. [TonoBoii)

20. Y4eOHOro 1uiaHa OCHOBHOTO 00111er0 00pa3oBaHUs, YTBEPKICHHOTO
npukazom ['bOY «IIKOJIA Ne 2 I'.O.TOPE3» ot 26.08.2024 Ne 24 «O6
yTBepkaAeHnH n3MeHeHnl u nonoaaenud 8 OOIT HOO, OO0, COO B 2024-
2025 y4eOHOro roay»;

21. @enepanbHOil paboyeil mporpaMMbl IO y4eOHOMY MpPEAMETY
«Xumus. ba3oBblii ypoBeHb» 1151 oOydaronuxcs 8 — 9 kiaccos.

IIpuka3er MunucrepcTsa npocsenieHust Poccurickon denepaunu, KOTOpbIe
pEeriIaMeHTUPYIOT BHeCeHHMe HM3MeHeHHil B (QeaepajbHble TOCYyIapCTBEHHbIE
o0pa3oBaTeJibHbIE CTaHAAPTHI " B (denepanbHbIe OCHOBHbIE
001reo0pa3oBaTe/ibHbIC IPOTPAMMBI:

1. ITpuka3z Munnpocsemenus Poccun ot 19.02.2024 Ne 110 «O BHeceHun
M3MEHECHH B HEKOTOpBIE mpuKa3sl Munnpocsemenus Poccum m Munncrepersa
ITPOCBEILEHUS PO, KaCarolnecs (benepabHbIX rOCyJ1apCTBEHHBIX
00pa3zoBaTeIbHBIX CTAHAAPTOB OCHOBHOT'O OOIIETr0 00pa30BaHUs».

2. IIpuka3z Munnpocsemienust Poccun ot 27.12.2023 Ne 1028 «O BHeceHHMn
U3MEHEHU B HEKOTOpble TMpuKazpl MwuHOOpHayku u MuHNpocBenieHus,
kacaromuecsi DPI'OC ocHoBHOro 00mEero oOpa3oBaHUS M CpPEIHEro OOIIero
o0Opa3oBaHUs.

3. IIpuka3z Munnpocsenienust Poccun ot 19.03.2024 Ne 171 «O BHeceHuu
W3MEHEHUW B HEKOTOpble IpuKa3el MuHucTtepcTBa npocseuieHus P,
kacaromuecs @OOIl HavampHOro o00I1IEr0 0O0pa30BaHUS, OCHOBHOTO OOIIETO
oOpa30oBaHus U CPEAHETO OOIIET0 00pa30BaAHUS.

4. Tlpuka3z Munnpocsemenuss Poccun ot 01.02.2024 Ne 62 «O BHeceHUH
M3MEHEHUNW B HEKOTOpble Ipukasel MuHnpocseuweHus Poccun, kacarommecs
dbenepanbHbIX 00pa30BaTENIbHBIX MPOrpaMM OCHOBHOTO 00IIero o0pa3oBaHUsI U
CpeaHero oo1iero oopa3oBaHUs.

2. ObBOCHOBAHMUE BbIBOPA YMK

JUist peanuzanuu  MPOTPaMMBbl  UCHONB3YIOTCA YYEOHUKH, JOMYILEHHbIE K
WCIIOJIb30BAaHUIO TIPU PEATM3ALNN HMMEIOIIMX TOCYJAPCTBEHHYH) AKKPEIUTALUIO



o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHETO
obmiero o0pa3oBaHUs OpraHU3aLMSMHU, OCYLIECTBISIOIMIMMU OOPa30BATEIbHYIO
NEeATENbHOCTh, NMpukazoM Munnpocsemenus ot 21.09.2022 Ne 858. Cnenyer
OTMETUTh, UTO mpukazoM MunmnpocsenieHuss Poccun ot 22.01.2024 No28 Obiim
BHeceHbl m3MeHeHus B [lopsaok ¢opmupoBanus ®PIIY, B cBs3u ¢ 3TuM Oblia
MU3MEHEHA ero CTpyKTypa. M3sMeneHHbi OIIY conepKuT TONBKO ABa MPUIIOKEHUS:
B Ilpunoxenuun 1 mnpencrtaBinen ¢enepaibHbIi  TepedeHb  YUEOHUKOB,
cOOTBETCTBYIOLIUX TpeOoBaHUsAM 00HOBIEHHBIX OI'OC, B Ilpunoxenun 2 ykasan
NpeNesibHbIl  CPOK  HCIOJB30BaHUS Y4eOHHMKOB, coepxaumuxcs B OIIY,
YTBEPKJACHHOM NpukazoM MunucrtepcrBa npocpenieHuss PO or 20 mas 2020 r.
No254.
(Cpox nericTBUS ATUX Y4eOHUKOB TIpoaJieH 110 2 ceHTsopst 2030 roaa)

3. HEJIb U 3AJIAYY OBYUYEHMUS 11O ITPEJMETY

[Iporpamma 1o XxuMuu [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE IIPEIMETHOE COJIep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM OOyyaroluXcsl, OINpeAeNseT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUHU Ha YPOBHE I1€JIeH N3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB y4YeOHO-TIO3HABATENbHOM JESITENbHOCTH OO0YyYarollerocss Mo OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU i (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUd M 00 HBOJIIOIUMHU BEIICCTB B MPUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTHS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW  JIESITEeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIEOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HaKOMUT CO CHenu(PUKOi HAYYHOTO MBINUICHHS, 3aKJIaIbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJIs[a HA €IUHCTBO MPUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAYYHBIM 3HaHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA] B 3KOJOTHUECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyYEHWU XUMUU OOECIIEUMBAIOTCS CHEIUPUKOM
colepKaHWsl  y4eOHOro  TpeaMeTa, KOTOPBIA  SBISETCS — MEAarorHuecKd
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

4.11IEHHOCTHBIE OPUEHTUPBI COAEPKXAHUSA  YUYEBHOI'O
ITPEIMETA

PaGouass nporpammMa OpUEHTHpOBaHa Ha  IICJIEBbIE  MPUOPHUTETHI,
chopMmynaupoBaHHble B (enepaibHOW paboueld MporpaMMe BOCHHUTAHUS U B
paboueit mporpamme Bocnutanusi ['bOY «IIIKOJIA Ne 2 I".O. TOPE3».

JlanHbple HampaBlieHHs B OOYYEHMHM XMMHUHM OOECIEUMBAIOTCA CIIELH(PUKON
colepKaHusi  y4eOHOro  MmpeaMmeTa, KOTOpPBIA  ABISETCS  NEeJaroruyecku
alaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HayKU XMMHUH Ha OINpeleIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX IOHATUN
OPTaHUYECKON XUMMUHU.

5.0BLIASl  XAPAKTEPUCTHUKA OPFAHM3ALIMM  YUYEBHOI'O
MPOLIECCA

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuto. Colaep:kaHue CKIIAIBbIBAECTCS U3 CHUCTEMBbI
MOHSITUIA O XUMHYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMBbI ITOHATHUM O XMMUUYECKON
peakiuu. OO0 3TH CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHBI 110 IPHUHIIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TIpeACTaBICHUM 00 JICKTPOJMTHUYECKON JTUCCOIMALIMM BEIIECTB B
pacTBoOpax.

TeopeTnueckne 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE HMITUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS



CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM TMO3HaHWS B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarolmuid MUpy,
«buoinorus. 57 kinacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3ydyeHUH XUMHUH TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKON HAYKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUN — BaXHEHHNX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JOCTYIIHBIX OO0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAay4YHbIM METOJaM II03HAHUS MpPU HM3YyYEHUU BEILIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HUCCIEeI0BAaTEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LU, KaK:

— (opmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJ€HHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
oOyyarolmmxcss K CaMOCTOSITENIbHOM IO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmEed (QYHKIHMOHAIBHON W  €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONbBIT, MOJyYCHHBIE NMPH H3YYECHHUU
XUMUHU, TPUMEHSITh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XHU3HU U
TPYAOBOM IEATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOMMXCA TyMAaHUCTHYECKUX  OTHOILCHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATENIBHOCTH B IIEJIAX
COXPAaHEHHUs CBOETO 310POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;



— pa3BUTHE MOTHBAIlMA K OOYUYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHWIO HA OCHOBE YCBOCHHS OOIICYEIIOBCUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGWIS M HANPABICHHOCTU NaJTbHEHIIIErO
oOy4JeHwUS.

6. KOJMYECTBO YACOB, HA KOTOPOE PACCYUTAHA
PABOQUYAS ITPOI'PAMMA

Ha usyuenne yuebHOro Kypca «Xumus» orBoautcs 170 gaco: B 8 kiacce —
102 vaca (3 yaca B Hezeno0), B 9 kiacce — 68 yacoB (2 yaca B HEZECIIO).

PA3JIEJI 11

INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«XUMUS» (BA3OBBIH YPOBEHb) HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOLIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TIO3WTHUBHBIX LEHHOCTHBIX OPHUEHTALMUA W
pacIIMpEHUE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOW HWH(pOpMAaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTAaBIISIOLIUE
OCHOBY JIJII TTIOHUMAaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSICHEHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBICHUI,
MO3HABATEIIbHON, MH(DOPMAITMOHHOW W YUTATEIBCKON KYJIBTYpPHl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOW UM  HCCIIEIOBATEIIbCKOMN
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JW3HHU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJCACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTA COOJNIOJIEHUsT TpaBUI OE30MacHOCTH TMpPU OOpaIllleHUU C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOPEeCcCrii U Tpy1a pa3IudHOTO poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XUMHHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAEC KAaK HCTOYHHUKY
JKU3HHU Ha 3€MJI€, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTHU 3JI0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI  9KOJIOTMYECKOW  KYJIbTYPhI, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,



HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B [O3HABATEJIbHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPAKTHKE.
METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS 11 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENIbHbBIX 33J1adu, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH W3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMBIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eHCTBUA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YUYEHMUECKHX JKCIIEPUMEHTOB, yMEHUE HabionaTh 3a XOAOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, MOJIYyIaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JMUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHSATh Pa3iudHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOM aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJ¢ Juainora W (WiM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYEHHBIE  Pe3ydbTaThl  IMO3HABATEIHHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAIUIO
pe3yabTaTOB BBIMOTHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEIOBATENBCKON  JEATENBHOCTH  TNPH  PEIICHUN
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI penieHusl y4eOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSITENIBHO COCTaBISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSIX,
OLIEHMBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUH.



HNPEIMETHBIE PE3YJIbTATDBI
B cocraBe mnpeaMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, cnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.
K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3((EKT peakium,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAast KOHIICHTpAaIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHU W
MPUMEHSITH 3TU TTOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSIX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMBl XHMMHUYECKMX JJIEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
OOJNbIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa Xumudeckux »syemeHToB [, U.



MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 10 (opmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  IpaBWiaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MTOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoH1y 0OydeHus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU IPPeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKLMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,



OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeiabHO AOMyCTUMast
xoHuenTpaus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy COEIUWHEHUU 1o ¢dopmyrnam, BHUJ XUMHYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh W XapaKTepU30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XHMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmobouyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HayYeHUs, KOTOpPbIE HMEIOTCA B TNEPHOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHMUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiiesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKUUU
BEIIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, TOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOIO
oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;



e PACKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHiA
MIOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e TPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO H  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (dopMyIie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

e COONIONATH  NpaBWIA  MOJB30BAHMS  XUMHUYECKOM  HOCyIoll M
JabopaTopHbIM 00OpyJOBaHHWEM, a TakkKe TMpaBuia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH IO  BBITIOJJHEHHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYyYEHUI0O U COOMpPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

e TMPOBOJUTH  pEAKIMH, TMOJTBEPKAAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIHHONU JIEATEILHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMATU3allUI0, BbISBICHHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).

PA3JIEJI 111
COAEPXKXAHHUE TEM YUEBHOTI'O ITPOLIECCA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJIOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. PuU3nMUEecKHUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemiecTB. [loHATHE O MeTO/ax MO3HAHWS B XMMHUM. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3aeneHus: CMeceil.

ATOMBI W MOJICKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. (OTHOcCUTENbHAas aTOMHas Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHCHUM.



KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsi3p KoIMyecTsa,
Macchl M 4YHMCJAa CTPYKTYPHBIX e€AMHMI] BeliecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarms
XUMHUYECKUX peaKIil (CoeqMHEHUS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBujiIaMu paboThl B 1ab0OpaTopuu u
npuémMamMu 00paIeHus ¢ JIabOpaTOpPHBIM O00OPYAOBAHHEM, U3YYCHHE U OMHCAHUE
bU3MYEeCKUX CBOWCTB O0pa3lOB HEOPTaHWYECKHX BEIICCTB, HAOIOJACHUEC
busnueckux (IJIaBJIeHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJa C KUCJIOTOM) SIBIICHUM, HAOIIO/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XxKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHHUE CIOCOOOB PAa3JICICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTWUISAIUS, XpoMaTorpadus, IpoBEEHUE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJICHWE W  ONHCaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENECd MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BeLECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 3imeMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B mpupoje, (U3MYECKHUE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYeHHUS] KUCTopoAa B J1abopaTOpuud W TPOMBIIUICHHOCTH. KpyroBopor
KHclopoaa B mpupoae. O30H — auioTporHas MoAupUKaIUsa KUCI0pOoaa.

TennoBoli 3p(}HEKT XMMHUYECKOW pPEaKUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemMeHT M mpocroe BemecTBo. HaxoxxaeHue Bogopona B
npupose, (U3MYEeCKMe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nosny4yeHust. Kucmotel u comnu.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTesib. PacTBOpEI.
HaceplllieHHbIe ¥ HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jig BEIIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Posb pacTBOpOB B mpuposie U B KU3HU 4esoBeka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HeHHne NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCUJOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHbIE, aM(OTepHbIE) W



HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJOB. [lonyueHne OKCUuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UYECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kuciot. duzndeckue u
XMMUYECKHE CBOWCTBa KHUCIOT. Psp axktuBHOocTM MmetayuioB H. H. bekerosa.
[lonmy4yeHne KHACIIOT.

Conu. Homenknarypa coseil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyecKas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEJECICHUE CONECPKAHU KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACIO3HABAHME W U3YUYCHHE
CBOWMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOW PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJLUIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
uccieoBaHue  OoOpa3IOB  HEOPraHWYECKUX BELIECTB PAa3UYHBIX  KJIACCOB,
HAOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydeHue B3aumojeiictBus okxcuma menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3alliu, MOJTYyYEeHHE HEePacCTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO META/Ia JAPYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAIbHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCOMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoauyeckass cucreMa XHMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OxMCANTEIBLHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE W WIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JiIuHHOTMEpUoAHas  (GOPMBI
[Tepuoauueckout cucrtembl xumuueckux sneMeHToB [l. M. MenneneeBa. [leprobl



u rpynmbl. OU3WYEecKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepucTuka XHMHYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajnyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNHIIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHAs) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA [IMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pas3ioKeHUsl, COSTUHEHU).

9 KIIACC

BemecTBo U XMMHYECKasl peaKLMs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpo€HME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJIOB, KaJIMs, KalbLUUs U HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIwioBoMYy 3(dekTy, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XHUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [Tonstue o karanuse. [lonsiTe 0 XuMHUYECKOM paBHOBecUU. DAKTOPHI,



BIIMAIOIIME Ha CKOPOCTH XUMHYECKOMN p€akKiyn M IIOJOXKCHHEC XHMHYCCKOI'O

paBHOBECHS.
OKHUCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUAd C  HUCHOJIb30BAHMEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHUS MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JECUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE 3JIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMsS]  PEeaklMid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklnH pa3yIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeITHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3auMOJIeHiCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsHas KucimoTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHEHHUe. [lericTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKUe cBoicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nyeckne U XUMUYECKHE CBoHcTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,



JeXalyue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUcaoThl. CoJiM CEpHOM KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE AOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILLICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCKue CBocTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKAE CBOMCTBA, TIOJydyeHrue u mpuMeHeHune. Com aMMOHWS,
X QU3NYEeCKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE WU XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHBIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJUIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OpPTraHU3MBI,
MOJYYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yraepoaa (IV), rumoresa riao6ambHOr0 MOTEIVICHUS KIMMara, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue u TmpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KHUpaX, O€NKax, yrieBojax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOimue mnpeacTaBieHus o0
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuiui IKcnepumenm:

M3y4YeHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kalwolue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHHE TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUYECKUMHU
cBoiicTBaMH a3oTra, (ochopa M HX COENMHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBHIX U (HOCHOPHBIX yAO0OpEHUH, MOoIyUYeHHUE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C ME/IBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoLIeCCOM  afCOpPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHHE, COOMpaHue, paclio3HaBaHUE U W3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJUIOB. MeTayuindeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHpKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTayioB. OO0uue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3UHM METAJIOB, OCHOBHBIE
CrocOOBI 3amuUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxkeHue B llepuoamyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbl 1
TUAPOKCUABl HaTpusi M Kanusd. I[IprMeHeHHe MIeIOYHBIX METAIOB U HUX
COEIMHECHUM.



[[lenoyHO3eMENbHBIE METAUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
[Tepuognueckon cucremMe xumuueckux aneMeHToB Jl. 1. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B ITpupoie. Pu3ndyeckre 1 XUMUIECKUE CBOKMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUI: TI0JI0kEHUE B [lepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToOMa, HaxXxOXJICHUE B Ipupoge. dusznueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTroMa, HaxXOoXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCUbl, THAPOKCH B U coiu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TOJydCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS XKEJIe3a B KHUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJICOMATEPUANIOB), IMPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblMs, AJIFIOMUHUS, [IMHKA, KEJe3a
(1) u xeneza (1), mequ (11), HaOMrOIEHNE U OMKICAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJIPOKCUJIA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4u Mo TeMe «BakHeuniume
METaJUIbl U KX COCTMHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas IOomycThUMas
KOHLeHTpanus BeuecTs, aanee — [IJIK). Poias XxumMun B pemieHun 3K0JI0rHYeCKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAIOB, MOJIMMEPHBIS
MaTepHabl).



PA3JIEJ IV

TEMATHYECKOE IINTAHUPOBAHUE
TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IIpakTnyeck
oOpa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypchbl
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaKHas
00J1acTh
bubmuorexa [JOK
©CTECTBO3HAHUS U
1.1 . 8 2 https://m.edso00.ru/7f4183
MIPaKTUYECKON 7c
IeATCIIbHOCTH T
YyeJIoBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XHMHYECKHE 22 1 https://m.edso0.ru/7f4183
peaxiuu ic
Wroro mo paszneny 30

Paznen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

Bo3zayx.
Kieopon bubmuorexa [JOK

2.1 ' 12 https://m.edso00.ru/7f4183
[TonsTue 06 7
OKCHJIax o
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KUCJIOTaxX U 12 1 https://m.edso00.ru/7f4183
COJIAX ic
Bona. PacTBopbl. bubnuorexa [JOK

2.3 [TonsiTre 06 10 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK

2.4 HEOPraHUYECKUX 16 1 1 https://m.edsoo.ru/7f4183
COCJIMHEHU U 7c

Hroro mo pazneny 50

Pazpnea 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0oB. XuMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuum

3.1 [lepnonnueckuit

11

bu6mmoreka [JOK
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3aKOH U
IIepnognueckas
cucreMa
XUMHYECKHX
snemenTtoB 1. U.
Meuneneesa.
Ctpoenue aToma

https://m.edsoo.ru/7f4183
7c

I[TPOTPAMME

XumMmudeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHUCIIUTEIIBHO- 11 https://m.edso0.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bu6mmoreka [IOK
Uroro no pazneny 22 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 102
YACOBIIO
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanmue
(undposBbie)
n/  pa3sjgesioB H TeM Becer  Kourtpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3zgea 1. BemmecTBo M XUMH4YeCKHEe peakuu
IToBTOpEenue u
TyOJeHue
T . bubnunorexa LIOK
3HaHUH
11 5 1 https://m.edsoo.ru/7f4l1a
OCHOBHBIX
636
pas3zenoB Kypca 8
Kjacca
OcHoBHBIE
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2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHX
anemMeHToB |V A-
rpynmnsl. YTiaeposa
U KPEMHMU U UX
COCJIMHECHHUS

Uroro no pazgeny

25

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

OO6mue cBoicTBa bubmmorexa LOK

3.1 4 https://m.edsoo.ru/7f41a
METAJIJIOB

636

Baxneiimme bu6nmorexa LIOK

3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a
COCTMHCHUS 636

Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpyxamomas cpeaa
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4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
’KM3HU YeJI0BEKa 636
Hroro no paznemy 3
bubmmoteka IIOK
PesepsHOoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I10

[NPOTPAMME
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PA3JIEJ V
CNOCOBBI OLEHKH JIOCTUKEHUS YUALLIUMUCS
MJIAHUPYEMBIX PE3YJIbTATOB

Telcymee OLICHUBAHME MPEAMETHBIX PE3yJbTaTOB

OCHOBHBIMH Q)OpMaMI/I TCKYIICIO OUCHUBAHWA IIPCAMCTHBIX PC3YIIBTATOB II0

XUMHU ABJIAIOTCA .

CHUCTEMa YCTHBIX BOIIPOCOB, YIPAKHECHMUIA;

CUCTEMa 3aJJaHUi pa3TMYHON TUMOJIOTUU U YPOBHS CIIOKHOCTH ISl OLICHKH
YCBOEHHS OTZICJIbHBIX DJIEMEHTOB COAECPKAHUS KOHKPETHON TEMBI;
KpPaTKOBPEMEHHbIE MUChbMEHHBIE pa0OThI MO0 MUTOTaM HM3YUYEHUS OTICIHHOU
TE€MbI; XUMUYECKUW TUKTAHT U Ap.

B LESAX OLEHKA YMEHUN NPUMEHATH IOJTYyYECHHBIE 3HAHUS B CUCTEME U
B3aMMOCBSI3H 11e71eco000pa3Ho HCIIO0JIb30BaTh KpaTKOBPEMEHHbIEC
MIPOBEPOUYHBIC PaOOThI, BKIIOUAIONIME HEOOBIIOE KOJIUYECTBO 3a/laHUH, C
MOMOIIIBI0O  KOTOPBIX OILIEHUBAETCS CPOPMHUPOBAHHOCTH HECKOJBKUX
B3aMMOCBSI3aHHBIX MMOHSTHIA.

MpaKkTUYEeCKUe pabOThl — 3TO TAKOW BHUJ YYEHHUUYECKOTO SKCIEPUMEHTA,
KOT/Ia CaMOCTOSITEJIbHOE BBINMOJTHEHUE OOYYaIOIUMHUCH XHUMHYECKUX
OTIBITOB CTAHOBUTCS OCHOBHBIM COJIepKaHUEM ypoka. B oOGpa3oBaTeirprHOM
MPOIIECCE OHU BBICTYMAIOT B KAYECTBE OJHOTO W3 BAXKHEUIIMX CPEICTB
OpraHu3anud Y4eOHOUW JAESTENBHOCTH, KOHTPOJISI U OIEHKH Y4eOHBIX
JTOCTIKeHUM oOydatontuxcsi. DenepanbHON pabodeid mporpaMmoi 1o
npeaMEeTy MPeIyCMOTPEHO MPOBEICHUE MPAKTUYECKUX PabOT MO0 UTOraM
M3Y4YEHUs] KOHKPETHOM TeMbI JIUOO OOJBIIOro Mo o0beMy pasienia Kypca,
BKJTIOUYAIOIIETO HECKOJIBKO TEM;

KOHTpOJIbHAsI padoTa — OIEHOYHBIM MaTepua, MO3BOJISIOMIUN ONPEACTUTh
YPOBEHb JIOCTHUXKEHUSI TPEAMETHBIX IUIAHUPYEMBIX PE3YJIbTAaTOB IO
u3ydeHHbIM TemaMm. Kaxmoe 3amaHue 0a30BOTO YpOBHS B KOHTPOJLHOM
paboTe OIleHWBAaEeT KOHKPETHBIM MPEIMETHBIN TUTAHHUPYEMBIN pe3yJbTarT,
psAo  3aJaHUM TO3BOJISIET OIEHUTh HE TOJIBKO MPEAMETHbIE, HO U
METanpeIMETHbIE TUIAHUPYEMbIEe pe3yiabTaTbl. OLIEHMBAETCS KOHTPOJIbHAs
paboTa MO MPUHIUIY CIOXKEHHS, TO €CTh OTMETKa OMpEACNsIeTCs II0
MPOIICHTY HaOpaHHBIX 0AJIOB OT MAKCUMAJIbHO BO3MOYXHOTO;
JUarHoCcTUYeckass paboTra — OIGHOYHBIM MaTepuaj, IT03BOJISIOIIHMA
OMpENeUTh  YPOBEHb  JOCTHKEHHS  Y4YallUMHCS  MPEIMETHBIX
MJIAHUPYEMBIX PE3YJIbTaTOB MO BCEM H3YYEHHBIM TeMaM 3a JJIMTENIbHbBIN
Nepuo BPEMEHH;

CTaHJApTU3UPOBAHHAS KOHTPOJbHAs paboTa — OIEHOYHBI Marepua,
MO3BOJIAIOUIMNA  ONPEACNIUTh  YPOBEHb  JIOCTUXKEHHUSI IUJIAHUPYEMBIX



pPE3yNbTAaTOB IO BCEM HW3YyYEHHBIM TeMaM 3a JOCTAaTOYHO JIMTEIbHBIN
nepuoj BpeMeHH (yueOHBIH Trojn);

® KOMOWHHMPOBAaHHAS KOHTPOJIbHAs paboTa BKIIOYAET B Ce0s pa3HOIJIaHOBHIE
3amayn. Hampumep, koHTpoipHash paboTa BKIOUaeT B ceOS TecT
PaKTHYECKOE 3aJaHHe.

PA3JIEJ VI
OIMMCAHUE MATEPUAJBHO-TEXHUYECKOTO W  YYEBHO-
METOJIAYECKOTO OBECITEYEHHWS PABOYEI ITPOTPAMMBI

1. BUBJIMOTPA®GUYECKHNHN CIUCOK METOJUUYECKUX U
YUYEBHbBIX IOCOBUH, HCIIOJIB3YEMBIX B OBPA3OBATEJBHOM
INPOLECCE

[Toptan «Equnoe coaepskanue o0iiero oopasoBaHus.

METOINYECKHUE MATEPHUAJIbBI I YUYUTEJIA

L'abpuensm, O. C. Xumus. 8 kiacc: yaeOHHK 11 00111€00pa30BaTeIbHBIX
yupexaenuit O. C. I'abpuenss. -M.: JIpoda, 2007.

CbopHuk MaTepuasoB 1Mo peain3anuu GeaepaTbHOro KOMIIOHEHTA
roCyJIapCTBEHHOTO CTaH1apTa 0011ero o0pa3oBaHus B 0011e00pa30BaTEIbHBIX
yupexzaeHusx Bonrorpaackoit o6nactu -Boarorpaa: Yuurens, 2006.
L'abpuenan, O. C. Xumus. 8 kj1acc: KOHTPOJbHbBIC U MTpoBepouHbie padoThl O. C.
["abupuensy u np. - M.: Ipoda, 2003.

T'abpuenan, O. C. Xumus. 8 kiacc: padoydas Terpaab K yueonuky O. C.
["abpuensna O. C. 'abpuensn, A. B. fmykosa. - M.: [lpoda, 2007.

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpnman O.I°. AkiinoHepHoe 00IIEeCTBO «4.
I"abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. Xumus: 9 knacc: 6a30Bblil ypOBEHb: YUEOHUK.

— M.: Tpoceemenne 3 marensctBO «IIpocBemenune»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru

INazera «Xumus» u caut [uis yunrtens «f uny Ha ypok

xumum» http://him.1september.ru.

Enunas komnekuus L{OP: [Ipenmernas komeknus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DJeKTpOoHHAsE OMOIMOTEeKa yUeOHBIX MaTEPUAIIOB 1O XUMKH Ha ropraie Chemnet.

4. IMPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U HHTEPHET-
PECYPCBI
http://www.chemnet.ru



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
http://www.chemnet.ru/

["azera «Xumusa» U cauT uis yunrtens «f uay Ha ypok

xumun» http://him.1september.ru.

Enunas komnekuus L{OP: [Ipeamernas kosuteknus « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DJIeKTpOHHAs: OMOJIMOTEeKa YUeOHBIX MAaTEPUAJIOB 110 XUMKH Ha moptaine Chemnet.

5. JUTEPATYPA, PEKOMEH/IOBAHHAS JIA YYALIUXCSA

Xumus. 8 knacc/I"abpuensn O.C., Octpoymos WU.I'., CnaakoB C.A., AKMOHEpHOE
obmectBo , M3aarenbctBo «lIpocBenienney;

Xumus 8 knace: yueonuk O.C.I'abpuenss.-3-e u3f., nepepad.-M.: Ipoda, 2014.
6. MaTepuajJbHO-TEXHUYECKOE o0ecnevyeHne 00pa3oBaTeJIbHOIO Mpolecca

6.1. YueOHoe o0opynoBaHue

6.2. ObopyaoBaHue Ui MPOBEAEHUS TPAKTUUECKUX U JIAOOPATOPHBIX padoT.

7. JUTEPATYPA, UCHIOJIB30BAHHAS ITPU MOATIOTOBKE PABOYEH
IHPOI'PAMMBbI

MeTtonuueckue peKOMEHJAluu MO pealu3aluu (peneparbHbIX OCHOBHBIX
o0pa30BaTeNbHBIX IPOrPaMM HAYAJILHOTO OOIIET0, OCHOBHOI'O OOIIETO U CPETHETO
o0miero o0pa3oBaHUs M COCTaBJICHHMIO YYEOHBIX IJIAHOB OOIIE00pa30BATEIbHBIX
opranuzanuii Ha 2024-2025 y4eOHblii rof.

®enepanpHas paboyas mporpaMma 1no yueOHoMy npeaMeTy « XUMHUs
0a30BBIll ypOBeHB. Pexxum nocrymna:

https://edsoo.ru/rabochie-programmy/
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