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HOACHUTEJIBHASA 3AIIMCKA

HopmaTuBHBIE IPaBOBBIE TOKYMEHTHI, HA OCHOBAaHUHU KOTOPBIX pa3zpaboTaHa
pabouasi mporpamma 1no OuoJIOTUu:

1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B

Poccuiickoun @enepaunmn»;

2. 3akona KBP «O06 oOpaszoBanun» ot 24.04.2014r. Ne 23-P3 «O6

obOpazoBanuu (¢ usmenenusimMu ot 17.04.2017r.)».

3. ®I'OC ocHOBHOro 00I1IEro 00pa30BaHMs, YTBEPKACHHBIM MPUKA30M
Munnpocsemenus ot 31.05.2021 Ne 287 (manee — ®I'OC O00);
4. [Ipuka3z MunucrepctBa npocseuieHuss Poccuiickon ®Penepauuu OT

18.05.2023 Ne 370 "OG yrtBepxaeHuu deaepaibHOl 00pa3oBaTeIbHOM
porpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus";

5. OdenepanbHbIi  MEPEUYCHb  yUYEOHUKOB,  PEKOMEHAYEMBIX K
UCIIOJIb30BAHUIO  TMPU  pealiu3alldd  HMMEIOIIUX  TOCYJApPCTBEHHYIO
aKKpeAUTAIlMI0  00pa30BaTeNbHBIX MPOTrpaMM  HAudajbHOTO  OOIIETo,
OCHOBHOTO 0OIIEero, cpeaHero oomero oOpa3oBaHUs, YTBEPXKICHHOTO
npukazoM MuHuctepctBa npocseuenus Poccuiickon ®enepauuu  OT
21.09.2022 Ne 858;

6. CII 2.4.3648-20 «CaHuTapHO — AMUIEMHOJOTUUECKUE TPEOOBaHMS K
OpraHu3alysaM BOCHHUTAHUS U OOy4YEHUs, OTAbIXa M O3JOPOBJICHUS AETeH U
MOJIOICKUY, YTBEPKICHHbBIE TOCTAaHOBJIEHUEM [ JTaBHOT'O TOCYIapCTBEHHOTO
canuTapHoro Bpaya ot 28.09. 2020 Ne28.

7. CanlluH 1.2.3685 — 21 «I'urnennyeckrue HOPMATUBBI M TPEOOBAHUS K
oOecrieueHuto 6e30nacHOCTH U (MiIn) 0e3BPEAHOCTH AJid YyeloBeka (akTopoB
cpenbl  OOMTaHUS»,  YTBEPXKICHHBIM  IOCTaHOBJIEHHEM [ JTaBHOIO
rOCyJapCTBEHHOT0 CaHUTapHOTO Bpaya oT 28.01.2021 Ne2.

8. [Topsimox  ocyriecTBieHUss 00pa30BaTEIbHONW  JIEATEIBHOCTH IO
OCHOBHBIM  001Ieo0Opa3oBaTeIbHBIM  MporpamMMaM  00Opa3oBaTeIbHBIM
mporpaMMaM HadaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPEeIHEro OO0IIero
oOpa3oBaHUs yTBEpPXKACHHBIM mpuKazoM Munmnpocsemnienus Poccun ot
22.03.2021 Nel15.

9. OcHoBHast  oOpazoBaTeNbHAasi MporpaMMa OCHOBHOTO  OOIIETo
obpazoBanus MKOY «COILINe26y;

[IporpaMma 1O XUMHHM Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
COCTaBlICHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHOil pabodeid MmporpaMMbl
BOCITUTAHUS U C yUYETOM KOHIEIUHU MTPETOIaBaHMs yIeOHOTO TIpeaMeTa « XUMHUSI»
B 00pa3zoBaTenbHbIX opranu3aiusax Poccuiickoit deneparun.

[Iporpamma mo xuMuM MaéT TPEACTABICHUE O IMEJAX, OOImeH cTpaTeruw
o0y4yeHHUs, BOCHUTAHUA M Pa3BUTUS OOYy4YAIOUIUXCS CPEACTBAMHU Y4EOHOTO
mpeaMeTa, YCTaHABJIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,



npeaycMaTpuBaeT paclpesiesieHue €ro Mo KiaccaM M CTPYKTypUpOBaHUE IO
pazneinaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIETsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJIEA0OBATEIbHOCTh ~ U3YUYEHUS XUMHU C y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€H, JIOTMKA  y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMpeAessieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs, a TakKe TPeOOBaHUN K
pe3yibTaTaM 00y4YeHHUs XMMUU Ha YPOBHE lieJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHLHON JESATEIBHOCTH OOYYaromerocsi Mo OCBOCHUIO
y4eOHOTro cojiepKaHusl.

Ha ©0a3e wuenrpa «Touka pocrta» oOecrneunBaercs  peain3alus
o0pa3oBaTeIbHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOW UM TEXHOJIOTHYECKOM
HaIlpaBJIEHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUU €  TpeOOBaHHUSIMU
3aKOHOJATEeNIbcTBA B cdepe oOpa3oBaHus MW ¢ Y4€TOM PEKOMEHJAIMI
®denepanbHOro omneparopa ydyebHoro mnpeamera «Xumus». OOpazoBarenbHas
mporpaMMma Mmo3BOJISIET HHTETPUPOBAThH PEATU3yeMBbIE 3/1€Ch TIOJIXO/bI, CTPYKTYPY H
CoJIepKaHME TIPU OpraHu3auu o0ydeHHus XuMuUM B 8—9 Kjaccax, BHICTPOCHHOM
Ha Oasze JI000ro M3 JIOCTYNHBIX ydeOHO-MeToauuyeckux KomriuiekcoB (YMK).
Hcnonb3oBanue 000pya0oBaHUs IIEHTPA
«Touka pocTa» MO3BOJIAET CO3/IaTh YCIOBUS:

o JUUIS PACIIMPEHUS COJIEPKAHUS IIKOJIBHOTO XUMHYECKOTO 00pa3oBaHus;

e Il TIOBBIIEHUS  TO3HABAaTEJIBHOM  AKTUBHOCTHM  OOY4YaIOIIMXCA B
€CTECTBEHHOHAY4YHOI 001acTH;

e I PAa3BUTHS JUYHOCTH peOCHKAa B TIpoliecce OOy4YeHUsS XUMHUHU, €ro
crocoOHocTe, (HOPMUPOBAHUS U YIOBICTBOPEHHS COLMAIBLHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

e Il pabOTHI C OJAapEHHBIMU IMIKOJLHUKAMH, OpraHU3allud MX Pa3BUTUSA B
Pa3TUYHBIX 001acTsIX 00pa30BaTENbHON, TBOPUYECKOMN JACSITEIBHOCTH.

[Tpumensis mudpoBsie Ta0OPATOPUN HA YPOKAX XUMHH, yYaIlTUECS CMOTYT
BBITIOJTHUTh MHOXECTBO JIA0OPATOPHBIX PabOT M AKCIEPUMEHTOB IO MPOrpaMMme
OCHOBHOM IIIKOJIBI.

3HaHWE XWMHH CIY)KHT OCHOBOW s (OPMHPOBAHUS MHPOBO33PCHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XMUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSAX
SHEPIUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJIEC, O IMyTSAX PELICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS UYEIOBEUECTBA — CBHIPHEBOM, JSHEPIETHUCCKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
(dbopMupoOBaHUs KyJIbTYphl IMYHOCTH, €€ 00111ei 1 (YHKIMOHAIBHOW IPaMOTHOCTH;



BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0ydJaromuxcs, HaBBIKOB MX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBLHON JIEATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIeuMBarOTCsS crenudukon
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTHPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAyKU XUMHU Ha OMPE/ICIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TTOHSATHH
OPraHUYECKON XUMHUHU.

CtpykTypa cojaepaHusi MpOorpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ m3zydueHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e d3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BAaHbl 10 MPUHIIMITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUECKONM JUCCOLUMALMMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE AMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
VpPOBHS K JpPYromMy, BBIIONHSS (GYHKIUA OOBICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTaBISIONIEH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM



3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyxXKalomuii MUp,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipy wu3yueHHH XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya ydyeOHOro mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM T[IO3HaHUS TIPU M3YUYCHHHU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUU U PAa3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWU B Y4YCOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOTro oOpallieHus ¢ BeIleCTBaMU B
MOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHMM XUMUM Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE TPUOOpETH TaKKue IeH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIBLHOM TO3HABATEIBHON IESTENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrniedyeHUe YCIOBUH, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHMUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAUECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS M OMbIT, MOJIYYEHHbIE NMPU HU3YYCHHU
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHHSI [IEHHOCTH XUMHWYECKUX 3HAHUU 71 BBIPAOOTKH HKOJIOTUYECKHU
1enecooOpa3HoOro MOBEJAEHUS B ObITY W TPYJAOBOM JESITEIBHOCTH B UEAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOJIHON CPEBI;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(uiisi U HAMpPaBICHHOCTH J1alIbHEUILIETO
00yUYeHMUS.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipeamer xumun. Ponb XuMum B J)KU3HU 4YellOBEKa. XUMHSI B CHUCTEME Hayk.
Tena u BemectBa. dusmueckue CBONCTBAa BEIIECTB. ArperatHoe COCTOSHHE
BemecTB. [loHsTHE 0 MeTONaxX MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA M CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSTHCTBAa cocTaBa BemiecTB. OTHocuUTenbHAss aTOMHas Macca.
OTtHocuTenbHas MOJEKYJsipHas mMacca. MaccoBasi 1051 XMMHYECKOro 3JIEMEHTa B
COEIMHEHHUHU.

KonuuectBo BemectBa. Moabs. MomsipHasi Macca. B3auMocBs3b KOIMYECTBa,
Macchl U 4HCIIa CTPYKTYPHBIX €IMHHUIl BemecTtBa. Pacu€tel mo dopmynam
XUMHYECKUX COSTUHEHUH.

Ouznyeckue U XMMUYECKUE SIBICHUS. XUMUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BeHlecTB. XUMHUYeckue ypaBHeHwus. Krmaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiaMu paboThl B J1a0OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
¢uznuecknx CBOWCTB 0Opa3lOB HEOPTaHWYECKHWX BEIIECTB, HaOIO/ICHNE
¢usnuecknx (TUTaBICHME BOCKA, TasHUE JIbJla, pacTHpaHUWE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMs BOJIbI) M XMMHUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIOTOW) SIBJICHUHN, HaOIIOJICHUE U
OMHMCAaHWE TPU3HAKOB TMPOTEKAHUS XUMUUYECKHX peakiuil (pa3joKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUIAOM Oapusi, pa3lioKeHHE THIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Keje3a ¢ pactBopoM cosn menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HaAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJIEKY
(1apocTep>KHEBBIX ).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — anemeHT u mpocToe
BelecTBo. HaxoxkaeHue kucimopojna B mpupoje, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIy4YeHUsT KUCIOpoJa B Ja0OpaTopuu H  NPOMBINUIEHHOCTH. Kpyrosopor
KHcyopoaa B mpupojie. O30H — aioTponHas MoAu(UKaIUs KUCIOpoaa.

TermoBoit >P¢GeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P eKTa, pa3pyiieHrue 030HOBOTO CJIOS.

Bonopon — n»nemMeHT u mpoctoe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBA, TMPUMEHEHHE, CIIOCOObI
nosryyeHust. Kuciaotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHeHuit. Oxcuasl. Knaccuduxarms
OKCUJOB:  coyieoOpa3syromniye  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHWN. (PU3NUECKHME U XUMHUYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. duzndeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOIEeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHME C oOpas3laMi OKCHIAOB U
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HAOJIOAEeHUE 00pa3OB BEIECTB



KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOJABI C METAJIIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUICOMATEPHUATIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B pacTBOpPaX KUCJIOT U IIETOYEH,
uzydyenue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lady 1o TeMe «BakHellne KiIacchbl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX BJEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuomHas ©  JJIMHHONEpUOAHAsT  (HOPMBI
[Tepunonnueckoit cuctembl xumuueckux 3meMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTomnsl. JnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TeEpBbIX 20 XHUMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUAX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus u BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3loB BEUIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, IPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M IMPHU HM3YYEHUM XHUMHUM B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi U HX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakIiuii Mo pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,



BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHON  pEaKIIUH. CocraBieHue  ypaBHEHMI

OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AWCCOLMAIMU KHUCIOT, IIEJIOYed U  COJIeH
(BOBMOXHO  HCIIOJB30BaHME BHUAEO MaTEpPHANIOB), IMPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii HOHHOro  oOMEHa
(o6pa3oBanue ocajaka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COEIUHEHHUS), pacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl U X COeITMHEHUS

OO6miast xapaktepucTtuka TanoreHoB. OCOOCHHOCTH CTPOCHHUS ATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoOJeiCTBUE € METaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOpOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXOXJCHHE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHW okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CepPhbl. AJTOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MPEACTaBUTENS Kjacca KHCIOT U chelupuyeckue). XUMUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenue cepHoi KUca0Thl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KaIoOIIeW Ccpeabl COENMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XxuMuyeckue cBoiictea. Kpyroopot azora B npupozae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (U3NYECKUE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMSI. A30THas KUCIOTa, €€ MojiyyeHue, (PU3HUecKhue U XUMHYECKHe
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyxa, IMOYBBI W BoAo&MOB). docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKie U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepuctuka 31eMeHTOB |V A-rpymnmel. OcoOEeHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACIpPOCTPaHEHHE B TMpuponue, (HUIUUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONM, UX (PU3NMYECKHE M XUMHYECCKHE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHasi KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HUM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemHueBoit kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yueHrne oOpasIoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KaYeCTBEHHOW peaklnu Ha Cyab(har-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepraoB), oOpa3amMu a30THBIX U (POCHOPHBIX YI0OpEHHH, MOTyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE Mozenein
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAYECTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HanpsbkeHut metamioB. Ou3nueckue U XMMHYECKUE CBOMCTBA MeTaiioB. O6mue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaiplmsa. Baxkdeimme coeauHeHUs KalmblUus (OKCHUI, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCHUJA LIMHKA, PEUICHUE YKCIIEPUMEHTAJIBbHBIX 33/]a4 110 TeMe «BakHeuune
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas AOMyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanusa MeXnpenMETHBIX CBsI3ed MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3aps]l, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, cruiaBbl, (PU3MUECKUE BEITUYUHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynabTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ¢ OOyYEeHHs] XUMUU B EIWHCTBE Y4YeOHOW U
BOCITUTATEIbHON JCSATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COIIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHHITHIMA B
oOIIlecTBE TMpaBUJIaMU M HOPMaMU TOBEJIEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLUATU3AINH 00yYarOIINXCS.

JIMdHOCTHBIE  pe3ynabTaThl  OTPAXKAIOT  TOTOBHOCTH  OOyYaromIuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpWUEHTAllUd U
pacIIipeHne OmbITa ASSTEIHPHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1)maTpuoTHYECKOro BOCIIMTAHMS

IIEHHOCTHOT'O OTHONIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
W HaydHOMY HACJICINI0, TIOHMMAaHUS 3HAYCHUS XUMHUYECKON HAyKU B JKU3HU
COBPEMEHHOI'0 00IlIeCTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHON HHpOpManuei o



MEPEIOBBIX JOCTHKEHUAX M OTKPBITHUSAX MHUPOBOM M OTECYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 yCTpONUCTBE MUpa U 0OIIECTBa;
2)rpaskIaHCKOro BOCIIUTAHUSA

MPEJCTABICHUS. O COLMAIBbHBIX HOPMax M MpaBWIAX MEXKINYHOCTHBIX
OTHOIIIEHUHA B KOJIJICKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-UCCIEAOBATENbCKOW, TBOPYECKOM W JAPYrUX  BHJAX
NESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NESITEIHHOCTH MPHU
BBITIOJIHEHUM Y4YEOHBIX, TIO3HABATENIHHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHUIO
U B3aUMONOMOINM B TMpolecce OTOH yduyeOHOW JesSATeNbHOCTH, TOTOBHOCTH
OIIEHUBAaTh CBOE TMOBEACHHUE U TIOCTYNIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB,;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MUPOBO33PEHUYECKUE MPEJACTABICHUS O BEIIECTBE M XUMHUUYECKON pEakiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW W COCTABIISIONINE
OCHOBY JIJIsi TIOHMMAaHHS CYIIHOCTH HAayYHOW KapTUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3IX YEJIOBEKA C
NPUPOJHOMN CpPesIoi, O POJIU XMMHUHU B TO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOIUMBbIE Jisi OOBSCHEHHS HaOJI0laeMbIX IPOIIECCOB M SIBICHHIA,
NO3HABaTEIbHOM, WH(GOPMAIIMOHHOW M YHMTATEIbCKOW KYJIbTYPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHHIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TIPOEKTHOW U  HCCIEIOBATEIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOydYeHHUS B
JIaJIbHCUIIIEM

4)¢opMupoBaHNSs KYJIbTYPbI 310POBbSI

OCO3HAHME IEHHOCTH JKW3HU, OTBETCTBCHHOI'O OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TMOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIYECK (YHOTPEOICHHS aJIKOTOsI, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TPaBWJI OE30MacHOCTH TPH  OOpaIleHUU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

S5)TpyaoBOro BOCIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO Mpodeccrii U Tpyaa pa3IndHOTO pojia,
YBAXEHUE K TPYAy M pPE3yJbTaTaM TPYIAOBOW AEATEIBHOCTH, B TOM YHUCJIE HA
OCHOBE NPUMEHEHMS] NPEIAMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBIOOP
WHJMBUIYaJIbHOW TPACKTOPUU MPOJOJLKEHUST 00pa30BaHus ¢ yUYETOM JIMYHOCTHBIX



HMHTEPECOB U CIIOCOOHOCTU K XMMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeTHOM TPOo(ECCUOHATBHON IEATEIHHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOM CPELIE;

6)3K0JI0rH4eCKOro0 BOCIIUTAHMSA:

HKOJIOTHYECKH 1€J€CO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, NOHMMAaHUE LIEHHOCTH 3[J0POBOTO U
O6e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(¢u3MUEeCKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJAEHUS
npaBuJl 0€30MaCHOTO MOBEACHUS IPU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYalUsX,
YTPOKAIOIIKX 3/I0POBbIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOTy4aeMble TP W3YYCHUU XUMUH, AJIS
peleHus 3a/1a4, CBI3aHHBIX C OKPYXKAIOMIEH IPUPOTHON CPEIO, JIJISl TOBBIICHHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS TJI00aJbHOTO  XapakrTepa
HKOJIOTUYECKUX TPOOJIEM W IMyTed WX pEeHIeHHs] MOCPEIACTBOM METOAOB XHMUH,
AKOJIOTUYECKOTO MBIIUICHUS, YMCHHUS PyKOBOJICTBOBATHCSI UM B MO3HABATEIIHHOM,
KOMMYHUKAaTHBHON M COITUAIBHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3YJIbTATOB BBIACISIOT 3HAYUMEBIC IS
(opMupoBaHUS MUPOBO33peHUsl OOLIEHay4YHble MOHATUSA (3aKOH, TeOopHs,
IOPUHIUI, TUIIOTE3a, (PAaKT, cucTeMa, MpoLece, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX M IO3BOJSAIOT Ha
OCHOBE 3HaHWI M3 3TUX MPEeAMETOB (OPMUPOBATH NPEJACTABICHUE O LIEIOCTHON
Hay4YHON KapTHHE MHUpa, U YHUBEpcajbHble yUeOHbIE NEHCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), KOTOpbIE 0OecrneunuBaloT (popMHUpoOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHHUIO M OCYILECTBICHUIO Y4eOHOI
JEsITeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIC YUeOHbIe NeiCTBUSA

ba3oBrble 1oruyeckue 1efcTBUA:

YMEHHUSI HCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBILIUICHUS NPU OCBOCHUU
3HAHUHN: PACKPHIBATh CMBICI XMMHMUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHBIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU IMOHSATHAMH), HCIIOIb30BAThH
MOHATHUS JI1 OOBSICHEHUS OTAENbHBIX (DAKTOB U ABJICHUH, BEIOUPATh OCHOBAHUS U
KPUTEpUU ISl KJIAcCU(UKALMKA XUMUYECKUX BEIIECTB M XHUMHUYECKHUX pEakiui,
YCTaHABIUBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3yUEHU,
CTPOUTDH JIOTUYECKUE paCCyXJeHHUsl (MHAYKTUBHBIC, A€TyKTUBHBIC, 10 aHAJOTHH),
7ieN1aTh BBIBOJIBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSATh B TMpOLECCe IMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTanpeaMETHBIE), CHMBOIMUYECKHE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yEeMbIe B XUMUH,
peoOpa3oBhIBaTh MIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHbIC MPEICTaBICHUS —



XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYeckass ¢Gopmysia U YypaBHEHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3aj/lau, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE
MIPU3HAKU U3y4aeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIU,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejibckue 1eiCTBUS

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKe B KadeCTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THUIOTE3BI 10
IIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W TMPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YyMEHHE HalIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, AHAIW3UPOBATH W HWHTEPIPETUPOBATH HWH(POpPMAIHIO
pPa3IUUHBIX BUJO0B U (OPM TPEACTABICHUS, MOJYy4aeMyl U3 Pa3HbIX UCTOUHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJAEpX aHUs, CIpPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUYECKH OIICHHUBATH NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh PA3IMYHbIE METOJBI M 3alpoChl MPU MOUCKE U OTOOpE
UHPOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIsl BBITTOJHEHUS
y4eOHBIX M MMO3HABATENBHBIX 33/1a4 ONMPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOMPATh ONTUMAJIBHYIO (JOpMY IIpeACTaBiIeHU WHPOpMAITUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOXKHBIMU CXEMaMH, JHarpaMMaMmu,
apyruMu popMaMu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJb30BaTh M AaHaJU3UpOBaTh B Mpolecce YyuyeOHOH U
MCCJIEIOBATEIBCKON ACATEIHHOCTH MH(DOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOIHOU
CpeJbl.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

yMEHHS 3aJaBaTh BOMpPOCH (B XoAe Jauanora U (WIM) JAUCKYCCHUH) IO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpoBaTh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMIOJHEHHUSI IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  [O3HABAaTEJIbHOM
NEATeNIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JeJiaThb Mpe3eHTalUI0



PE3YJIbTATOB BBINOJHEHUSI XMMHUYECKOr0 IKCIEepUMEHTa (1abopaTopHOro OIMbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHON M MCCIEIOBATENIbCKOM  NEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIOLIMX NpoOJieM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB U COIIACOBAHUS
no3unuil (00CyX aeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAILIMS
COBMECTHBIX JEHUCTBUM, OINpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIEe 1eiCTBHS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNsITh LEJU JeATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U
NO3HABaTEIbHBIX 3a/lay, CaMOCTOATEIbHO COCTaBIISATb WU KOPPEKTUPOBATH
IPEJIOKEHHBIA aNTOPUTM JICUCTBUW TP BBINOJHEHUHM 3aJlaHU C  y4ETOM
MOJIyYeHHUsS HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPejiaraéMble B YCIOBUH 3aJaHH.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX pE3yNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enepalibHON pabdoueil mporpammoi,
BBIJIEIISIFOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCTBHUM, crenupuyueckue s NpeIMeTHOW obnacth «XuUMHUS», BHUIBI
NESTENBbHOCTH TIO0  TOJYYEHUI0O HOBOTO  3HAHHUA, €ro HWHTEepIpeTaIum,
peoOpPa3oBaHUIO U MTPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX TMOHSITHI: aTOM, MOJIEKYyJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO IJIEMEHTA B COSTUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi PEeakKiusi, KiIacCU(UKAIMSI DPEaKIUi: peakiuu
COCMHEHUS, PpEaKUUU pa3JIOKEHUs, PEAKIUU 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, HK30- M SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBOK IP(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTa b, paguyc
aToma, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHASI KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEIlEeCTBa
(MpoLEHTHAsI KOHLIEHTpaIIKsl) B PaCTBOPE;



WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XMMHYECKYI0O CHUMBOJUKY I COCTaBJICHUS (POpMyT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COCJIUHECHUSAX;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh TMOHUMAHHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0keHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUsI, 3aKOHA ABOTajapo;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)», Manbsie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPbIE HMEIOTCS B
tabmune «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
U pacipeesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOKMCTBA BEWIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3IUYHBIX YCIOBUAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJMIO XHUMHUYECKOTOo »JJeMeHTa 1o QopMmyle
COEMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pHUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEJACTBEHHBIX CBSI3€H — ISl U3YyYEHHs] CBOMCTB
BCIIECTB M XMMHUYECKHX PEAKIUW, ECTECTBEHHO-HAYYHBIE METOJbI



MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHUE, AKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIeNOBaTh  IIPABWJIAM  TOJIb30BAaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXke INpaBuiIaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYCHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJa M KHUCIOPOJa), HPUTOTOBICHUIO
pacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIEM PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHUE  DKCIEPUMEHTHI  TI0
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIbIO UHAUKATOPOB
(makmyc, dhenondraneut, METUIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 Kkiaacce npeMeTHbIE pe3yibTaThl Ha 0230BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHUOH, MPOCTOE BEIUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEMEHD
OKHCJICHUS, XUMUYECKasi PeaKiys, XUMUYIECKasi CBs3b, TEIUIOBOH 3P deKT
peakIuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEANEKTPOJIUTBI, JJIEKTPOJIUTUYECKAs IOUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
aJoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHAasi,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeETKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEaKIuu, MPEeAeabHO JOMyCTHUMas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;
UCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JJIsi COCTaBieHUs Qopmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEIWHEHUH 1o (opMyrnaMm, BHII XUMHUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHCHHUSX, 3apsij MOHA M0 XUMUYECKOW (opMyIe, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKNChIBATH W XapaKTEepU30BaTh



Tabinunyto ¢opmy llepruoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOABI, COOTHOCUTH
000O3HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npenenax MajblX MEPUOJI0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W crenuUUecKue XUMUYECKHE
CBOMCTBAa TPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINUX
XUMHUYECKUX PEaKIUi;

COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON HUCCOIMAIMU  KHUCIIOT,
IIeJIOUEH M COJIeH, MOJHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMi HOHHOTO
oOMeHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTaBIICHHUSA DJIEKTPOHHOTO OalaHCa ATUX PEaKIInii;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IMYHBIX
YCIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMMHUYECKOTO »JJIeMeHTa 1o ¢opmyIe
COEIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOUN peaKklny;

coOmoaTh  TMpaBWja  TOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOH U
nabopaTopHbIM  000pYyTOBAaHMEM, a TakKe TpaBwia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIMH,  MOJATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapobonat-, ¢ocdar-, cuiMkar-, Ccyibpar-, TUIPOKCUI-UOHBI,



KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON JeATETbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHe, CHUCTeMaTU3alllio, BBHISIBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
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. bubnuorexa [JOK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
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bu6moreka [IOK
1.2 BeniecTBa n XuMHUYeCKUEpEAKIIUN 15 1
B peaxil https://m.edsoo.ru/7f41837c
Hroronopazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 6 1 httos://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B JI 8 1
O/IOPOJL HIOHATHE O KHCIOTAX | COILIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30
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3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
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9 KUIIACC

KosnuuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgemny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
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OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA -rpymmel. Cepa u e€ 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA- rpynmsl. A3ot, hochop u 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
WX COCAMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA- rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MeTAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mno pazmeny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

https://m.edsoo.ru/7f41a636
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Iloypounoe niianupoBanue 9 Kiaace

Ne Ne ypoka Tema ypoka Mara Jomamnee 3aganue
YPOKa | B pa3ieJe
/Teme no iany | mo gaxkry
Paznen 1. Knaccugukanusi XuMuuecKMX peakumi
1 1 [Iepnoanueckuit 3axoH. [lepnoanueckas ITo terpanu 8
cucTeMa XMMHUYeCcKux 31eMenToB JI. U. kiacca,7.30-7.35,
MemneneeBa 7.467.50(M.A.Ps60B)
2 2 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB Bbryunts
XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX KOHCIIEKT,7.27-
TEPUOIOB 7.29(M.A.Ps60B)
3 3 Knaccudukanus 1 HOMEHKIaTypa § 40,8 xnacc, ,6.1-
HEOPraHWYECKUX BEIIECTB 6.5,6.43-6.45,6.96-
6.99 (M.A.Ps00B)
4 4 Buabl XUuMHUYECKO CBSI3U U THUIIBI §56,8 kmacc 8.21-
KPUCTATIMYECKUX PEHIETOK 8.27 (M.A.Ps60B)
5 5 KonTtponbnas pabora Nel no teme § 21,8 kiacc,
«IToBTOpeHue u yriyOneHne 3HaHUI BBIYYHUTH OMOPHBII
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay KOHCTICKT
6 6 Krnaccudukarus XuMHYECKUX peaKIini 1.252-1.256
10 PA3JIMYHBIM [TPU3HAKAM (M.A.Ps60B),
§2,80mp.3,4 ctp.11
7 7 [ToHsATHE O CKOPOCTH XUMHUYECKOM §3, Bomp. 1-4+
peakiuu. [loHATHE O TOMOTEHHBIX U TECTOBBIE 3aJaHUS
TE€TEPOTCHHBIX PEAKIUSIX 1,2, ctp.15
8 8 [ToHATHE O XUMHUYECKOM PaBHOBECHH. §5. Bomp. 1-4+
@DaKTOpBbI, BIUSIONINE HA CKOPOCTh TECTOBEIE 3aMaHus 1-
XUMUYECKON PEaKIIUU U TTOJI0KEHNE 3,ctp. 18-19
XMUMHYECKOTO PaBHOBECHUS
9 9 OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC §1,80mp.1,2,5,6
peakuuu CTp.7+ TECTOBbIE
3agaHus 1,2 cTp.8
Pa3znen2. Xumnuyeckue peakunu B BOJAHBIX PpacTBOPax.
10 1 Teopust 3MEKTPOTUTHICCKOM §6,8, Bomip. 3-4,cTp.
muccornuani. CHIIbHBIE U ClIa0bIe 25, Bomip. 1-4,
AIIEKTPOJIUTHI TECTOBBIE 3a]. 1-3
11 2 Wonuble ypaBHEHUS peakiuii §9, Bomp. 1-6, 36-37
12 3 XHUMHYECKUE CBOMCTBA KHCIIOT U §7, Bomp. 1-3,
OCHOBaHUH B CBETE MpeACTaBICHUI 00 TECTOBBIC 3aJaHUS
AJIEKTPOJIUTUUECKON AUCCOIUALINHI 1-3, ctp.29
13 4 XHUMHYECKHE CBOMCTBA COJIEH B CBETE 87, 2.40-2.45
MIPEJICTaBICHUI 00 IEKTPOTUTUYECKOM (M.A.Ps60B)
JIMICCOLIMAITIU
14 5 [Tonsartue o ruzponuse conen §10. Bomp. 1-3,
ctp. 40
15 6 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUI MOAT. K MPaKT.

paboteNel




16

[Ipaktuyeckas padora Ne 1. «Permenune
JKCIIEPUMEHTAJIBHBIX 3a1a9)»

§11, ctp. 41,
COCTaBJICHUE OTYETA

17 KonTtponeHas padota Ne2 mo treme IToBTOPUTH §
«DNEKTPOIIUTHYECKAS TUCCOTHAIIHSL.

XVWMUYECKUE PEAKIUH B PACTBOPAX)

18 OOm1ast XxapaKTepUCTHKA TAJIOTEHOB. §12, Bomp. 3-5. § 13,
XUMHYECKHE CBOMCTBA HA IIpUMEpE 3ajgauu 5,6, cTp.53.
XJiopa

Pa3nen 3 I'ajiorensl.

19 XnopoBojopoa. CoJisiHast KHCIIOTA, §14, 3amaya 3,cTp.
XUMHUYECKHE CBOMCTBA, MOTYYCHHE, 55, § 15, Bomp. 2-
IIPUMEHEHHE 4,ctp. 58

20 [IpaxTnueckas padota Ne 2 o Teme §16, ctp. 59,
«[TonyyeHue COJITHON KHUCIIOTHI, COCTaBJICHUE OTYETA
n3y4yeHue e€ CBOMCTB»

21 Brruucnenus mo ypaBHeHUSIM Pedepar
XUMHUYECKUX PEAKINH, €CITM OJUH U3 «IIpumenenune
peareHToB JaH B U30BITKE COJISTHOUM KUCJIOTBD».

Pasznea 4. Kucapoa u cepa.

22 OO01mas XapaKTepUCTHKA SIICMEHTOB §17, Bomp.1-4+
VIA-rpynnsl TECTOBBIE

3agaHus,cTp.64

23 ATOTpOTIHBIE MOTU(DUKAITIU CEPBI. §18, Bompocsr 1-3.
Haxoxnenue cepbl U €€ COeTMHEHUH B TecT. 3aganus 1.2,
npupoje. XUMHUYECKUE CBOMCTBA CEPBI cTp.67

24 CepoBonopo, cTpoeHHE, PU3NIECKHUE U § 19, Bompocs! 1-4,
XUMHUYECKHE CBOMCTBA TecT. 3ananus 1.2,

ctp.70

25 Oxcunpl cepbl. CepHast KUCIIOTa, § 20, Bomip. 1-4, cTp.
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, 73, § 21, Bonp.1,2,5,
MPUMEHCHHE ctp. 78

26 XHUMHUYECKUE PEAKINH, JICKAIINUE B § 21, ctp. 74,
OCHOBE IIPOMBIIIJICHHOTO criocoba Mpe3eHTaLHs
MOJIyY€HUS] CEPHOM KUCIIOTHI.

XUMUYECKOe 3arpsi3HeHUE OKpyKaroeit
CpeJibl COEAMHEHUSMHU CEpbl

27 Brruncnenne MmaccoBoi 101U BEIXOJa 3amaum 1.2,3 no

MIPOJIyKTa PEaKuu TETpau
Pa3znea 5.A30t u docdop.

28 OO01as xapakTepucTuka 31eMeHToB VA- § 23,Bomp. 1-3, c1p.
rpymnmbl. A30T, pacpocTpaHeHHE B 82
npupoe, GU3nuecKue U XuMUYECKHe
CBOMCTBA

29 AmMHak, ero GpuU3NYecKue U XMMUYECKHe § 24, Bomp. 1-3+tecr.
CBOMCTBA, MTOJYyYEHUE U TPUMEHEHUE 3ananus, cTp.86

30 IIpaktuyeckas padora Ne 3 o reme § 25, c1p. 87,
«[TonydyeHne aMMuaka, U3yueHUE ero COCTaBIIEHUE OTYETa
CBOMCTB»

31 A3oTHas KucCJoTa, e€ pusndeckue u § 27, Bomp. 2,3.5,




XUMHYECKHUE CBOUCTBA

ctp. 96

32 Hcnonp30BaHre HUTPATOB U COJICH § 26, Bomp. 1,2,3+
aMMOHMUS B KAY€CTBE MUHEPAIIbHBIX Tect.3aaanus 1,2,cTp.
ynoOpenuii. XuMHU4ecKoe 3arpsisHeHne 91, § 28, Bomp. 1-3,
OKpY’KaIolllel Cpeibl COEANHEHUAMHU ctp. 101, Tabnunal 7
azora
33 dochop. Okcun dochopa (V) u § 29, 3amaun
dbocdopHas Kkucinora, GU3NICCKHE U 3,4+tect. 3am. 1,2,
XUMUYECKUE CBOMCTBA, MOTYUYCHUE ctp.105, § 30, Bomp.
1-4,ctp. 110
34 Hcnonp3oBanne pocdaToB B KaueCTBE § 30. rabmuma 20-21,
MUHEPAIbHBIX YA0OpeHHid. 3arps3HeHne ctp. 108-109
MIPUPOJIHOM cpenbl hochaTamu
Pa3nen 6.Yriepoa u kpeMHMId.
35 VYraepon, pacipocTpaHeHHE B IPHPO/IE, 8§ 31-32, Bomp.4 cTp.
(bu3UYecKre U XUMUYECKUE CBONCTBA 114, Bomp. 4,7, cTp.
117
36 Oxcuppl yriaepoaa, ux pusudeckue u 8 33-34,Bomp.1-3,
XUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE 3aganus 1,2, ctp.120,
po0JIeMbl, CBSI3aHHBIE C OKCHIOM Bormp. 1-3, ctp.123
yraepoa (1V)
37 VronapHas KHCI0Ta U €€ COn § 35, Bonp. 1,2,6,7,
cTp. 128-129
38 [IpakTueckas padota Ne 4 o Teme § 36, ctp. 130,
"IlostydeHue yriieKucioro rasa. COCTaBJICHUE OTYETA
KauecTtBenHnas peakuus Ha kapOOHaT-
noH"
39 [TepBoHauanbHBIEC TOHATHS 00 § 51, cTp. 178-
OPraHMYeCKHUX BEIIECTBAX KaK O 180,Bomp. 1-
COCTMHECHUSX YTIIepoia 6(YCTHO), TECTOBBIC
3aganus 1.2, ctp.180
40 Kpemuwuii u ero coeiuHeHHS 837-38, Bomp. 3, 134;
Borp. 3,4,5.
41 [Ipaktuueckas padota Ne 5. Permenue MOJTOTOBKA K
AKCIEPUMEHTAJIBHBIX 33124 10 TEMe KOHTpPOJBHOM paboTe
«BaxHeime HeMeTaibl U UX No3
COEJIMHEHUS
42 KounTtponsnas pabora Ne3 mo teme § 39,Bompocsl 5.6
«Baxuelnne HemeTauIbl 1 UX crp.140-141, § 42
COEJIMHEHUS)
Pa3znea 7. MeTaanibl.
43 OO01as XxapakTepUCTUKA XUMUYECKHX § 41, Bomip. 1-3, cTp.
3JIEMEHTOB — METAJIOB. 148
Mertannndeckas CBsI3b U METAJTIHUECKast
KpUCTaITMYecKas pemeérka. duznyeckue
CBOMCTBa METAJJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. § 40, Bomip. 1-3, § 42

DNEeKTPOXUMHUYECKHH psiji HapsHDKEHUH
METaJJIOB




45 3 OOm1re cnocoObl MOTyYeHUsT METAIIIOB. BblyunTh OnopHBIN
CrnaBel. BeraucneHus mo ypaBHEeHHUSIM KOHCIIEKT,
XUMHYECKUX PEAKIIUid, eCITH OJUH U3 pe3CHTAIHS
pPEareHToB COJIEPIKUT MPUMECH
46 4 [TonsiTHE O KOPPO3UM METAIIIOB § 43, Bomp. 1-3,cTp.
154-155, TecroBEIC
3amanus 1, ctp.155
47 5 [Ilenounble MeTaILIBI § 43, Bomip. 4-6, cTp.
155, TecToBBIE
3amanus 2,3, ctp. 155
48 6 Oxcupl U TUIPOKCHIBI HATPUS U Kallus § 44, Bomp. 1-5, c1p.
158
49 7 [Ileno4yHO3EMETbHBIE METAILIBI — § 45 ctp. 159-160,
KaJIBIIUH U MarHui Bonp. 1, ctp. 162-163
50 8 Baxueime coeTuHEHNS KaJIbIUS cxema 14, ctp. 162
o1 9 O060011eHre U crucTeMaTu3alys 3HaHU M § 45 ctp. 161-162,
Borp. 2,3, ctp. 163
52 10 JKécTkocTh BOABI M CHOCOOLI €€ § 46, Bomip. 4.7,8,
yCTpaHEHUs cTp. 166-167
53 11 [TpakTruueckast pabota Ne 6 o Teme [TpakTuueckas
"KEcTKOCTE BOABI M METOJIBI €€ pabota Neb,
ycTpaHeHHs" COCTaBIICHUE OTUYETA
54 12 ATIOMUHHI § 47, Bomip. 1-5, cTp.
170
55 13 AMdoTepHbIe CBOMICTBA OKCHIA U § 48, Bomip. 2,4+
TUIPOKCHUIA TECTOBBIE 3aJaHUS
1-3, ctp. 173
56 14 Keneso § 49, Bomp. 1-4,
ctp. 176
57 15 OKcHIbI, THAPOKCUIIBI M COJTH JKeJie3a 71.224-7.227,7.321-
(I u xemnesa (I11) 7.325 (M.A.Ps60B)
58 16 O0001IeH e U cucTEMAaTH3als 3HAHUH § 49, ctp. 177,
COCTAaBJICHUE OTYETa
59 17 [Ipaktuueckas padota Ne 7. Permenue [TpakTrueckas
AKCIEPUMEHTAJIBHBIX 33124 10 TeMeE pabota No7,
«Baxuneiimue MeTauibl 1 UX COCTaBJIEHUE OTYETa
COEJIMHEHUS
60 18 Borurcnenus o ypaBHEHUSIM A M. Pagenxuit
XUMHUUYECKUX PEaKIMi, €ClIi OJUH U3 ctp.81. cTp. 98
pEeareHToB JaH B U30BITKE UITU COACPKHUT
npuMecH. Borarcnenus MaccoBot 101u
BBIXOJIa MPOJIYKTa peakiuu
61 19 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUI IToaroroBka k
KOHTPOJILHOHM paboTe
Ne4 no teme
«MeTtamibb)
62 20 KonTponpHas padota Ne4 o teme 3amura IpoeKTOB

«BaxHel1me MeTajuibl 1 UX
COEIMHEHUS




63 21 BemecTBa 1 Marepuaiibl B IOBCEAHEBHOM ITpesenTanus
KHU3HU YeJlOBeKa «XUMHUYECKOE
3arpsi3HeHue
OKpY>Karoleu
Cpelbl»
64 22 XUMHYECKOE 3arpsi3HEHUE OKPYKaroLei Hoxnan «Ponb
cpelbl XUMHH B SKOJIOTHI,
npoekt «O0paboTka
OTXOJIOB U
nepepaboTka
pecypcoB»
65 23 Ponb xumMum B perieHnH SKOJI0THYECKUX [ToBTOpEHME
npooieM «BemiecTBO U
XHUMHUYECKHE
peaxkmum ,
Pasnea 8. IloBTopennue.
66 1 PesepBHeIit ypok. O600IICHNE 1 [ToBTOpEHME
cucteMaru3anus 3HaHui. «Hemeramie! nmoaroroska k OI'D
WX COCTMHECHUSD),
67 2 Peseprubrit ypok. O6001IeHNE 1 [ToBTOpEeHUE
cucTeMaTu3anus 3HaHuHi. «MeTaniabsl 1 noaroroska k OI'D
WX COCTMHCHUSD ,
68 3 PesepBHbIit ypok. O0o0IICHNE T

cUCTeEMAaTHU3alus 3HaAHUN




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne

COopHuk 3a1a4 U ynpaxxHeHuit mo xumuu 8-9 kiaccel ( M.A. Psi60B)

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Xumus. Ypoku B 8 kinacce (I'apa H.H.)
A.M. Pageuxuit Xumusi. Junakruueckuit marepuan 8-9 Kiacchl

COopHuk 3a1a4 ¥ yrpaxHeHui mo xumun 8-9 kiaccel ( M.A. Ps60oB)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bub6nmmoreka IJOK



