MyHununansHoe kaseHHoe 0611e06pazoBaTebHOE yupexaeHue
«Cpenuss obmeobpasosaTensHas mxona Ne26y ropojzickoro oxkpyra Hanpuux
Kabapauno — bankapckoii pecrry6iuku

«PaccmoTpeno» «CoriacoBano» «YTBepRIAI0»
PyxoBomurens IIIMO N = 3aMecTHTeNs AUpEKTOpa JupekTop _
AM. Kym6oxoga ﬁ’g 2 o YBP M 026
IIporoxon No -/ MKOYV «COIII Ne26» T.0.Haneg
ot « 30 » o4 2023r. r.0. Hampumk L4 13.A Berues/

:ﬁf{a}’ P.A.AbGunosa ITpuikas Ne M)ZZ :

«Z'» OB 2023r. oT «3 » gk _ 2023r.

TOUKA !'wcm
PABOYASI TIPOTPAMMA

o xumuu B 8 kiacce yuntens KymGokosoii Anens MyxamexoBHbI
(c ©cnonp30BaHKHEM LU(BPOBOTO M AHAJIOIOBOTO 000py0BaHKs IIEHTPa €CTECTBEHHO-HAYIHOMH
HalpaBJIeHHOCTH LieHTpa « Touka pocray)
Ha 2023 — 2024 y4yeGublii roa

r.o.Hanpunk, 2023r.



MNOSACHUTEJIBHAS 3AIIMCKA
HopMatuBHBIC TTpaBOBBIC JOKYMEHTHI, HA OCHOBAaHWU KOTOPBIX pa3dpaboTaHa
pabouasi mporpamMma 1no OuoJIOTUu:

1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B
Poccuiickon @enepaunmn»;

2. 3akona KBP «O06 oOpaszoBanun» ot 24.04.2014r. Ne 23-P3 «O6
obOpazoBanuu (c usmenenusimMu ot 17.04.2017r.)».

3. ®I'OC ocHOBHOro 00LIEro 00pa3oBaHUs, YTBEPKIECHHBIM MPUKA30M
Munnpocsemenus ot 31.05.2021 Ne 287 (nanee — ®I'OC O00);
4. IIpuka3 MunucrepcrBa npocsewmenuss Poccuiickon ®denepauuu OT

18.05.2023 Ne 370 "OG6 ytBepxaeHuu ¢enepaabHOil 00pa3oBaTEIbHOM

porpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBaHus";

5. denepanbHbIi  MEPEUYCHb  yUYEOHUKOB,  PEKOMEHAYEMBIX K

UCIIOJIb30BAHUIO  MPU  peau3alldd  HMMEIONIUX  TOCYJApCTBEHHYHO

aKKpeAUTAIMI0  00pa30BaTeNbHBIX MPOTrpaMM  HAudajbHOTO  OOIIETOo,

OCHOBHOTO 0OIIero, cpeaHero oomero oOpa3oBaHUs, YTBEPKICHHOTO

npukazoM MuHuctepcrBa npocsewienus Poccuiickon ®enepauuu  OT

21.09.2022 Ne 858;

6. CII 2.4.3648-20 «CaHuTapHO — AMUAEMHOJIOTUUECKUE TPEOOBaHUS K

OpraHu3alysaM BOCHHUTAHUS U OOy4YEHUs, OTAbIXa M O3JOPOBJICHUS JETeH U

MOJIOICKUY, YTBEPKICHHBIE MOCTAaHOBJIEHHEM [ JTaBHOT'O TOCY1apCTBEHHOTO

canuTapHoro Bpaya ot 28.09. 2020 Ne28.

7. CanlluH 1.2.3685 — 21 «I'uruennyeckrue HOPMATUBBI U TPEOOBAHUS K

oOecrieueHuto 6e30nacHOCTH U (MiIn) 0e3BPEAHOCTH AJi YyeloBeka (akTopoB

cpenbl  oOWTaHUS»,  YTBEPXKICHHBIM  MOCTaHOBiIeHHEeM [ 11aBHOrO
rOCyJapCTBEHHOT'O0 CaHUTapHOTo Bpaya oT 28.01.2021 Ne2.

8. [Topsimox  ocyriecTBieHUss 00pa30BaTEIbHONW  JICATEIBHOCTH  T10

OCHOBHBIM  001Ic0o0pa3oBaTeIbHBIM  MporpamMMaM  00pa3oBaTeIbHBIM

mporpaMMaM HadaJabHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPEeIHEro OO0IIero

oOpa3oBaHUs YTBEPXKIEHHBIN TmpukazoMm Munnpocsemenuss Poccun ot

22.03.2021 Nell5.

9. OcHoBHast  oOpa3oBaTeNbHasi MporpaMMa OCHOBHOTO  OOIIETO

obpazoBanus MKOY «COILINe26y;

[Iporpamma mo XuMuM [Oa€T OPEACTaBICHUE O LENAX, OOIIell cTpaTeruu
oOydeHMs, BOCTIHTAHHUS ¥ Pa3BUTUS OOYYAIOIMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET o0s13aTeIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpesieieHue €ro Mo KiaccaM M CTPYKTypUpOBaHUE IO
pazmenaM M TeMaM MPOrpaMMbl O XHUMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU CO/IepKaHMUS, PEKOMEHAYEMYIO
MOCJIE0BATEIbHOCTh ~ U3YYEHUS XHMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKK  y4eOHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEM OOYyYarIIMXCs, OMNpeAcisieT BO3MOXHOCTH TMpeaMeTa s



peanuzainuu TpeOOBaHMI K pe3ylbTaTaM OCBOCHMSI OCHOBHOUW 00pa3oBaTesbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3yiabTataMm 00y4YeHHUs XMMUU Ha YPOBHE lieJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-MO3HABATEIbHOU JEATEILHOCTH OOYyYalolerocss Mo OCBOCHUIO
y4eOHOT'0 COJIepIKAHUS.

Ha 6aze 1mentpa «Touka pocTtay  oOecrmeuMBaeTCs  peaau3aius
o0pa3oBaTebHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOW UM TEXHOJIOTHUYECKOM
HalpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHO/JATeNbcTBA B cdepe oOpa3oBaHUsT M C YU4E€TOM PEKOMEHJIAIMi
denepanpHOro omneparopa ydeOHoro mnpeamera «Xumusi»y. OOpazoBarenbHast
mporpaMma Mmo3BOJISIET HHTETPUPOBAThH PeaTU3yeMbIe 3/1€Ch MOIXO/bI, CTPYKTYPY U
COJIEp>KaHMEe TIPU OpraHu3alu O0ydeHUs] XUMUHU B 8—9 Kilaccax, BHICTPOCHHOM
Ha Oaze J000ro M3 JIOCTYNHBIX YyueOHO-MeToauuyeckux KomiuiekcoB (YMK).
Hcnonw3oBanue 060pyaoBaHus IEHTPA
«Touka pocTa» 03BOJISET CO3/1aTh YCIOBUS:

e JUIA PACIIUPEHUS COJICPKAHUS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHMUS;

e JUIA TIOBBIIEHUS TIO3HABATCIILHOWM  AKTUBHOCTH  OOyYaromuxcs B
€CTEeCTBEHHOHAYYHOU 00J1aCTH;

e JUIA pa3BUTUS JIMYHOCTU peOEHKa B TMpollecce OOY4YEHUS XHUMHH, €ro
crocoOHocTel, (HOPMUPOBAHUS U YIOBICTBOPEHHS COLMAIBLHO 3HAUYUMBIX
UHTEPECOB U MOTPEeOHOCTEH;

e I paboThl ¢ OJApEHHBIMU IIKOJLHUKAMH, OpraHU3allMU UX Pa3BUTHUS B
Pa3TUYHBIX 001acTsIX 00pa30BaTEeIbHON, TBOPUYECKOH JAESTEIBHOCTH.

[Tpumensis uudpoBbie 1abOpaTOpUM Ha ypoKax XHMHH, y4alldecs CMOTYT
BBITIOJTHUTh MHOYKECTBO JIA0OPAaTOPHBIX PabOT M HKCIEPUMEHTOB IO MPOrpaMMme
OCHOBHOM IIKOJIBI.

3HaHME XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUpYEMbIE XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIECHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUCCKOM,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW JESTEIBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOYyUYEHHHM XUMUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4YEeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM NO3HaHMs B Hayke. M3ydeHue XUMHUU TPOUCXOAUT C MPUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, sI3blka HAayKu, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU INpPaBWJI O€30MacHOro OOpallleHHs C BEIIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEACHHBIX JJI HU3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHUsS Macchl BellecTB. XuMHUYeckue ypaBHeHwus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OpY/IOBAaHUEM, U3YUYEHUE U OMHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SIBIICHUH, HaOII0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoIeicTBHE keje3a ¢ pactBopom conu mean (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. IIpumenenune kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEakuuu. TOIUIMBO: yroiap M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl Mo XMMUYECKUM YPaBHEHHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuposie U B KHU3HMU 4esnoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJICHHE C o0pa3laMud OKCHUIOB W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIONCHHE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIEOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUWd HEUTpadu3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. WU. MenaeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIie 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB IMEpuoaa H
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonuueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUYECKHU X
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IPaKJIaHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIMH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanmzamust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHWH XHMHU B 8§ Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JJISi OTJEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO--HAYUYHBIC MOHITH: HAYYHBIN (akT, TUIIOTE3a, TeOpHs,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHHE, MOJICIh, SIBICHHE.

@dwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEIMYMHBI, €IHHULIBI
MU3MEPEeHHs, KOCMOC, TTaHETHI, 3BE371b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
NIOJIE3HBIC UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHWS MNPOI'PAMMBI MO
XNUMHUHN HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATENILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH, MPHUHSATHIMU B
oOlIecTBe TMpaBUJaMU U HOPMaMHU TIOBEJEHHS M CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAaHUSI, CAMOPA3BUTHS M COLIUATU3AINH 00yYaOIIUXCSl.

JIM4HOCTHBIE ~ pe3ynabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUA U
paciIMpeHue OmnbITa AeSTEIHbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUI0, TOHUMAaHUSA 3HAYECHUS XUMUYECKOM HAyKh B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BJIAAETh JAOCTOBEPHOUW HHGPOpMAIMEH O
MEPEOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEe0BaTeNbCKOM, TBOPUYECKOM UM JIPyrUX  BUJAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW MESITEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUSI K B3aMMOTIOHUMAaHHUIO0



M B3aUMOIIOMOINM B Tpollecce HITOW Y4eOHOU JEeATeNIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TOBEJACHUE M TIOCTYNKA CBOUX TOBApUIIEH C TMO3UIIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEIACTABICHUSI O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABJISIONINE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTA HAay4YHOM KapTUHBI MUpa, NMpEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUSI TPHUPOJBI, B3aHMMOCBA3SX YEJIOBEKA C
IPUPOTHOMN CPEO, O POJIM XMMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HaBAaTEIbHBIE MOTHUBBI, HANPABICHHBIC HA TOJIydYeHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC NJii OOBSICHEHHUS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHMUM,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIEC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JUTEpPaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYECHHI0O M TO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM M  HUCCIEIOBATEIBCKOM
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABJICHHOCTH W yYPOBHsS O0Oy4YeHUS B
JIaJIbHEUIIIEM

4) hpopMHpOBaHHUS KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKM3HU, OCO3HAHHE IOCICACTBUN U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHS),
HEOOXOAMMOCTH COOJIFOACHUST TIpaBHJI 0€30MACHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHHSI:

UHTEPEC K MPAKTHIECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOTo poa,
YBOXEHUE K TPYAy M pe3yjbTaTaM TPYJIOBOM AEATECIHHOCTH, B TOM YHCJIE Ha
OCHOBE TIPHUMCHEHHS TIPEJIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIM BBIOOD
WHJMBUIYAbHOW TPACKTOPUH IPOJIODKEHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenHoi npodecCHoOHAIBHON MeATeIbHOCTH U Pa3BUTH HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBaHUsI, TOHUMAaHUE IIEHHOCTH 3J0POBOTO U
Oc3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NUECKOMY M TICUXHYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHUS



MpaBuJl 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOEH;

CIOCOOHOCTHU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YYECHUU XUMHH, JJIS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOM  KYJBTYpbl, OCO3HaHMsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOI0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIC JIJIA
dbopMupoBaHusT MUPOBO33PCHHS  OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
NPUHIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToOe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAbHbIC YUeOHBIC NEeUCTBUS (TT03HABATEIILHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY ITUTAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1ecTBUS:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHASI TPU OCBOCHUH
3HAHUHN: PAaCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIISISATH MX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
MOHATHUS JJIsI OOBSICHEHHS OTAEIBHBIX (DaKTOB M SBJICHUH, BBIOUPATh OCHOBAHUS H
KpUTEPUHU ISl KiIacCU(PUKAIIMK XUMHUYECKHUX BEIIECTB W XMUMHUYCCKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3M MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IE€AYKTHUBHBIE, IO aHAJIOTUH),
JICJIaTh BBIBOJbI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIECCE TO3HAHUA TMOHATHUS (MpPEeAMETHBIE W
MeTalpeMETHBIC), CHMBOJINYECKHUE (3HAKOBBIC) MOJIEHU, UCIIOIb3yEMbIE B XUMHUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMCHTA), XUMH4YecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKONW pEeaKIMy — NP PEIIeHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C yUETOM
ATUX MOJIEIBHBIX IPEICTABICHUN BBIABIATH U XapAKTEPHU30BATh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciieqoBaTe/IbCKHe J1elCTBHUA .



YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MPpUOOPETeHHE OMNbITa MO0 TUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHUE HaOmwoaarh 3a XOJO0M Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOMpaATh, aHAIM3UPOBATh U HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIlpOChl MPU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX W MMO3HABATEJBbHBIX 3aJ1a4 ONPeeEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
o0JlacTh  HWCTOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE HCIHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4eOHOH W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOJHOU
CpeIlbl.

KomMmyHukaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

YMEHHS 3aJlaBaTh BOMNpPOCH (B XoAe Jauanora U (WIM) JAUCKYCCHUH) TIO
CyImIECTBY  OOCyXJaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  [0O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTaxX; JejiaTh MPE3eHTALHIO
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSA Y4e€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM W  HCCIENOBATEIIbCKOM  JEATEIBHOCTH THpPU  PEIICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3utivii (00Cyx aeHuss, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIMS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC NCHCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
[TO3HABATEIBHBIX 33/1a4, CAMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PEIJIAara€MbIE B YCIIOBUM 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOUMMUCS HAy4YHBbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NeHCcTBUM, crenudpuyueckue s MpeaMeTHoOM obnactu  «XuMus», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHWSA, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce nmpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATUM: aTOM, MOJIEKYJIA,
XUMHUYECKHM DJIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOIHASE U HEOAHOPOIHAS), BaJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakiusi, KiIacCU(UKAIMS peakluid: peakinu
COCAMHEHUs, PEaKUUU pPAa3JIOKECHUS, pEaKIUU 3aMEIICHUs, peaKkluu
oOMeHa, HPK30- M SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
SAIpO aToMa, 3JEKTPOHHBIM CIIOH aToma, aTOMHash OpOuTa b, paguyc
aToMa, XMMHMYECKasl CBs3b, MOJSAPHAsA W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOp, MaccoBas JOJIs BEILECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX IIOHATUM H
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHHA (POpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX,
CTENEHb  OKUCJEHUS  3JEMEHTOB B  OHWHAapHBIX  COEAMHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBsi3M (KOBAJICHTHasT U HOHHAs) B
HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE MEPUONYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT WX TOJIOKeHHS B [lepmoamueckoil cucteme,
3aKOHOB COXpPaHEHHUS MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUS, 3aKOHa ABOTaApO;

ONKCHIBATh W XapaKTepw3oBaTh TabmuuHyo Gopmy Ilepuoandeckoit
CUCTEMBbl XUMHUYECKHX DJJICMCHTOB: pa3jiMyaTh TOHATHS  «TJIaBHas
noarpymnmna (A-rpynna)» u «nobouynas noarpynna (b-rpynmna)», mMansie u
OOJIBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB [l W.
MeHpeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00IIee YUCIIO AIEKTPOHOB
U pacrpe/ielieHHe UX M0 JICKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMUUYCCKHUE DJIEMEHTHI, HCOPTraHUYECCKUE BEIECTBA,
XUMHYECKUE pPEaKuu (M0 YUCIY W COCTaBy YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIHE XMMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE PUMEPAMHU MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyne
COCIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITUY;

NPUMEHSITH OCHOBHBIC OTEpAIlMN MBICIUTEIBHON JEATEIHbHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiacCH(pHUKAIUIO,
BBISIBJICHUE MPUYMHHO--CICICTBEHHBIX CBSI3€M — JUIsI M3YYCHHS CBOWCTB
BEIIECTB W XUMUYECKHX PEaKIHUi, €CTECTBEHHO-HAYYHBICE METOIbI
NMO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJEITUPOBAHUE, JKCIEPUMEHT
(peanbHbIN U MBICJIEHHBIN);

ClenoBaTh  TMpaBWJIaM  TOJIB30BAaHUS ~ XUMHYECKOW  TOCYIOM U
nabopaTopHbiM O00OpYZOBaHUEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMH TI0 BBIMOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJXYYCHUI0O W COOUpPAHHIO



razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTBHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIETIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, dhenondranernt, METUIOPAHX U APYTHE).

K xonny oOyuenus B 9 kiacce nmpeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
JJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIIECTBO, BaJE€HTHOCTh, D3JEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIIOBON (PdekT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMAIMS, PEaKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKIInU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTpornus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, MOHHas,
MEeTaJUTM4ecKasi), KpUCTaJUIM4YecKass peImeéTka, KOPpPO3Hs METaJLIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPEeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHATUH U
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJMKY JJisi COCTaBieHUs Qopmyi
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeOUWHEHUH 1o ¢GopmyiaMm, BHA XHUMHYECKOU
CBA3U (KOBaJICHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

packpbiBaTh cmbich Ilepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHUS «JaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», Maible U OOJdbIIME NEPUOMBI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HX MO DJIEKTPOHHBIM CJO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB SJIEMEHTOB M MX COEJUHCHUI B
npejenax MaliblX MePUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIAYy M COCTaBY Y4YacTBYIOUIUX B PEAKIUU
BEIECTB, MO TEIJIOBOMY 3(PhEeKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKHE XUMUYECKHUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMUCAHUE
npuMepaMyd MOJICKYJISPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
IeJI0ued M COJICH, TIOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONINX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3TUIHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

BBIUUCTSITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOMoaTh  MpaBWwiIa  IOJB30BaHUS  XMUMHUYECKOW  TOCYIOM U
nabopaTopHbIM O0OpYIOBAaHHEM, a TakKe TMpaBWwiIa oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIUH, MOATBEPKAAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, cuiIHMKaTr-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBl aMMOHHUS U WOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMy MBICIUTEIIBHOW AESTEIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHE, O0000IIEeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3€d — JJIi M3Yy4YEHHUS! CBOMCTB BEIECTB U
XUMUYECKUX pEaKlil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —



HaOJI0JICHHE, W3MEpPEHHe, MOJCIUPOBAHUE, DKCIEPUMEHT (peanbHBIM U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KVIACC
Ne HaumenoBanue pazienioB | Koaum | Peanu3amusi BOCHUTATENBHOTO | JJIEKTPOHHBIE
n/ U TeM 4YeCcTB NMOTEHIHAJIA YPOKA (BUABI U (undposbie)
n NMPOrpaMmblI 0 (opmbI TeATEILHOCTH) o0pa3oBaTeJbH
4acoB ble pecypchbl
Paznen 1. IleppoHavajibHble XUMHYECKHE TIOHSITHS.
1.1 | Xumus — BakHast - YCTaHOBJICHHUE JIOBEPUTEIHHBIX bubnuoreka
00J1aCTh €CTECTBO3HAHUS 5 OTHOILLIEHUN MEXY YUUTEIIEM [HOK
U TPaKTUIECKOM Y €r0 YUYCHHKAMH, https://m.edso
JEATEIILHOCTH YEJI0BEKa CIOCOOCTBYIOITUX 0.ru/7f41837c
1.2 | BemecTBa ¥ XUMUYECKHUE MO3UTUBHOMY BOCTIPHSTHIO
peakuuu ydanMucs TpeOoBaHUN U
POCHO YUHTEIIs, PUBIICYCHUTO
WX BHUMaHUs K 00CYyK/1aeMOi Ha
ypoke uHpOopMaI,
AKTUBH3AIIMH UX
MMO3HABaTEILHOM JeITSIIFHOCTH,
- MOOYXKJIEHUE TITKOJIbHUKOB
co0II0/1aTh Ha YPOKE
0OLIEPUHSATHIE HOPMBI
MOBEJ/ICHNs, TIPaBHJIa OOIIEHUS CO
bubnnoreka
CTapIIUMH (YIUTEIISIMH) | ITOK
15 CBEPCTHUKAMU (IIKOJbHUKAMU
HpI/II:-ILII/IHBI yqeéHoﬁ I[I/ICI_II/IHJ'II/I)I-’IBI hitps://m.edso
0.ru/7f41837c¢
¥ CaMOOpTaHU3aIINH;
- IPUBJICYCHNE BHUMAHMS
ITKOJILHUKOB K IIEHHOCTHOMY
aCIMeKTy U3y4JaeMbIX Ha ypOKax
SIBJICHHUH, OpraHu3aIis ux
paboTHI ¢ TIOJTydaeMOl Ha ypOKe
COLIMAJIBHO 3HAUYMMOM
nHpopmarmeir 00CyXIeHuUsI,
MHEHHSI 110 €€ TIOBOIY,
BBIPAaOOTKH CBOETO K HEH
OTHOIIIEHUS,;
20
Pa3znesn 2. Baxkneiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
2.1 - ICIIOJIL30BaHHE bubanoreka
Bosayx. Kucnopon. 5 BOCIIMTATEIILHBIX LHOK
ITousarue 06 okcuaax coJiepKaHus y4eOHOTro ImpeaMera https://m.edso
yepe3 JEMOHCTPALMIO AETIM 0.ru/7f41837¢c
2.2 IPUMEPOB OTBETCTBEHHOTO, bubnuoreka
Bonopoa. Ilonstue o 8 MIOBEJICHUS, ITPOSIBIICHUS HOK
KHCJIOTaX M COJIAX YEJIOBEKOTFOOMS https://m.edso
no0pocepaeyHOCTH, Yepe3 0.ru/7f41837c
23 10100p COOTBETCTBYIOLIUX bubnuoreka
Bona. PaCTBOpH' lorsne 5 TEKCTOB JIJI1 YTEHUS, 3a1a4 I LHOK

00 OCHOBaHUAX

peleHust, IpoOJIeMHBIX CUTyalui

https://m.edso
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JUTSE OOCYK]IEHUS B KJIACCE;

0.ru/7f41837c

2.4 bubaunoreka
OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX 11 [HOK
COCIIMHEHUMN https://m.edso
- 0.ru/7f41837¢c
Hroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementon /1. U.
Menpeneea. CTpoeHne aToMOB. XuUMH4YecKas CBsi3b. OKNCIUTEIBHO - BOCCTAHOBUTEIbHbIE

peakuuu
3.1 | [lepuoauveckwuii 3aKOH U - IPUMEHEHUE HA YPOKE
bubnuoteka

[Tepuoanueckas cucrtema UHTEPAKTUBHBIX POPM pabOTHI ITOK

XUMHUYECKUX IJIEMEHTOB 7 | ydauuxcsi: MHTEJUICKTYyaJIbHBIX httos://m.edso

ps://m.

. . Mennene-eBa. UTpP, CTUMYJIHPYIOLIUX o ru/7f41837¢

CrpoeHue aToMa M03HABATEJIbHYI0 MOTHUBAIIHIO —

3.2 IIKOJILHUKOB; INCKYCCUH,
KOTOPBIC JAOT yJaIluMCs

XuUMHYecKas CBA3b. ?)E?I:II\/"IFOIZI;H(Qif/II;{r;%I;I{(:}ipeCF;I;/IIBHOFO bubnuoteka

OKucauTenbHO- 8 I[ . pylé [HOK

BOCCTaHOBHTEJIbHBIE FIMAJIOTA, TPYITIOBOH PABOTLI https://m.edso

WM pabOTHI MTKOJIFHUKOB
peaxIu KOMAHIHOH Pab 0.ru/7f41837c
pabote u e
B3aUMOJICHCTBUIO C IPYIrUMU
JIETHMU,

Uroro no pazneny 15 bubnuoreka
[HOK
https://m.edso
0.ru/7f41837c

PezepBHoe Bpemst 3 bubnuoteka
[HOK
https://m.edso
0.ru/7f41837c

OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Jara

110 IJIaHYy pakTHy.

®opma KOHTPOJIA
(1adopaTopHO-IpaKTHYECKHE
padoThl, KOHTPOJIbHbIE PA00ThI)

Baok 1. IlepBonayainbHb

1e XUMHYecKHue MoHsiTusA (214.)

1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 @poHTaIBHBIN OIIPOC
yesioBeka. Tena u Bemecrsa
2 1 VYcTHas, nMCbMEHHas U TpynnoBas
[TonsaTre 0 MeTO1aX MO3HAHUS B XUMUU
paboTa 1o Bompocam.

3 T.b. IIpakTnuyeckas padora Ne 1 1 [TpakTrueckas pabota
«[IpaBuna paboTsl B 1aboparopuu u
puéMbI 0OpaleHus ¢ 1abopaTopHbBIM
000pyTOBaHUEM

4 Yucrtele Bemectsa U cmecu. CriocoObl 1 [TnceMeHHBIN ONpOC: UHAUBU/IL.
pasaeyieHust cMecen 3aJaHusl.

5 T.Bb. lIpakTnyeckasi padora Ne 2 1 [TpakTuueckas paboTa.
«Pa3nenenne cmecei (Ha mpumepe
OUYHCTKH MOBAPEHHOM COJIN)»

6 Pu3nuecKrue 1 XUMHUYECKHE SIBJICHUS. 1 VYcTHas, NUCbMEHHAs U TPYNIOBas
XHUMHUYECKUE PEAKIUH. paboTa o Bompocam.

7 ATOMBI U MOJIEKYJIbI, HOHBI. 1 VYcrHbli onpoc.

8 BemectBa moJiekyasipHOTO U 1 IIrucbMeHHBIM OITPOC: UHIIUBH/IL.
HEMOJIEKYJIIPHOTO CTPOCHHS. 3a/1aHusl.

Kpucrannnueckue pemerku.

9 [IpocThie U CI0KHBIE BELIECTBA. 1 [IucbMeHHast caMOCTOSITENIbHAS
XHUMUYECKUH 11EMEHT. MeTauibl U pabora.

HEMETAJUIBL.

10 | SI3bIk XUMUHU. 3HAKH XUMHYECKHX 1 VYcTHas ¥ mUCbMEeHHas paboTa ¢
251eMeHTOB. OTHOCUTENIbHAS aTOMHAas yueOHUKOM. XUMHUYECKUN
Macca. JOUKTAHT.

11 3aKOH MOCTOSIHCTBA COCTAaBA BELIECTB. 1 [lucbMeHHast caMOCTOSITEeNIbHAS




pabora.

12 Xumuueckue Gpopmynbl. OTHOCUTENBHAS 1 YcTHas u nucbMeHHas padora.
MOJIEKYJIsipHas macca. KauecTBeHHBIN 1
KOJINYECTBEHHBIN COCTAB BEIIECTBA.

13 MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA B 1 ITucemenHas pabora ¢ y4eOHUKOM.
COEJIMHEHUM.

14 BaneHTHOCTh aTOMOB XUMUYECKUX 1 [TnceMeHHBIN ONpOC: UHAUBHU/IL.
aneMeHToB. OnpeseneHue BaleHTHOCTH 3amaHusl.
3JIEMEHTOB 10 (hopMysiaM OMHAPHBIX
COCIMHEHUM.

15 CocraBiieHre XuMHA4YECKUX (HOPMYJT IO 1 [TnceMenHas caMOCTOSITENbHAS
BAJICHTHOCTH. pabora.

16 ATOMHO — MOJIEKYJISIPHOE UYTEHUE. 1 VYcTHas, nMCbMEHHas U TpynnoBas

paboTa 1o Bompocam.

17 3aKOH COXpPaHEHUsI MACCHI BEIECTB. 1 VYeTHbIM onpoc.

18 XUMHUYECKUE YPAaBHECHHUSI. 1 [TrucbMEeHHBIN OTIPOC: UHIUBH/I.

3aaHusl.

19 Tunel XUMHYECKUX pEaKIui. 1 [TuceMeHHast camocTosITeNIbHAS

paborta.

20 [ToBTOpEeHUE M 0000IIEHKE TTO TEME 1 YcTHas v nmucbMeHHas paboTa ¢
«HepBOHaqaanme XUMHUYCCKUEC ITOHSITUS) y‘Ie6HI/IKOM. XUMHWYECKUN

JTUKTaHT.

21 KontpoabsHnas pa6ora Nel no teme: 1 KontpospHas pabdoTa.

«[lepBoHauanbHBIC XUMUUECKUE TOHSITUSY.
baok 2. Kucaopon. I'openue. (5 4.)

22 Kucnopon, ero o0riast xapakTepucTuka u 1 YcTHast, MMCbMEHHAas U TPYNoBas
HaxoxaeHue B mpupoje. [lomyyenue paboTa o Bompocam.
KHCIIOpO/Ia.

23 CaoiictBa kuciaopoa. OKkcumabl. 1 VYcTHbI onpoc.

IIpumenenne. KpyroBopot kuciaopoja B
IIPUPOJIE.
24 T.b. IIpakTnyeckas padora Ne3 1 IIrnceMeEHHBIN OIIPOC: UHIUBUI.




«IlomyueHune U CBOMCTBA KUCIOPOAAY. 3aaHus.
25 O30H. AJUIOTPOIHS KUCIOPOA. 1 [TucbmMenHast caMOCTOSITEeNIbHAS
pabora.
26 | Bosmyx u ero cocras. 3ammura 1 YcTHas U mUCbMEHHAs padoTa ¢
aTMOC(EpPHOTO OT 3arps3HEHUSI. yueOHUKOM. XUMHUYECKUN
JTUKTAHT.
Baok 3. Bonopoa (3u.)
27 Bonmopox — anemeHT u npocroe VYcTHas u nucbMeHHas padoTa.
BeniecTBo. HaxoxieHne B mpupoe.
28 dusndeckre 1 XMMUIECKHE CBOMCTBA [TucemenHas paboTa ¢ y4eOHHKOM.
Boziopoja. [Ipumenenne Bogopoaa.
29 T.b. lIpakTnueckas padora Ne4 [TpakTuueckas paboTa.
«[Tomryuenne Bo10po/1a ¥ HCCIIEOBAHHUE
€ro CBOWCTBY.
buok 4. Bona. PactBopsl. (8 4.)
30 Boaa. MeTo sl onpeeNicHus coOCTaBa 1 YcTHas, MUCbMEHHAs ¥ TPYIIOBast
BO/JIbI — AHAJIM3 U CHHTE3. paboTa o Bompocam.
31 CaoiictBa Bogpl. [IpumeHeHne BOIbI. 1 YcTHBIH ompoc.
32 1 [TucbMEeHHBIN OTIPOC: UHIUBH/I.
Bopa — pactBopurenb. PacTBopbI.
3aJaHusl.
33 1 [TucemeHHas caMoCTOSITeNIbHAS
MaccoBast 10151 paCTBOPEHHOT'O BELIECTBA.
pabora.
34 Pemenne pacuerneix 3amau «Haxoxnenne 1 YcrHas u nucpMenHas pabora ¢
MacCOBOM JIOJIM paCTBOPEHHOTO BEIECTBA yueOHUKOM. XUMHUYECKUN
B PacTBOpE». JTUKTaHT.
35 T.b. IIpakTnueckas padora NeS 1 [TpakTuueckas paboTa..
«TIPUTOTOBIIEHUE PACTBOPOB COJIEH C
OIIPEAEIIEHHON MacCOBOW J10JIEN
pPacTBOPEHHOTO BEIIECTBA.)»
36 | [loBTOpeHue u o0oOIIEHUE 11O TEMaM 1 YcTHas u nucbMeHHas padoTa.

«KI/ICJ'IOpOI[», <(BOI[0p0I[)), «Boga.




PacTBopuTenny.

37 Kountpoabsnas Ne2 no temam KonTponbHas padoTa.
«Kucnopon», «Bonopony», «Bona.
PacTBopurenny.
buiok 5. KosinyecTBeHHbIE OTHOLIEHUSI B XUMUH. (5 4.)
38 | Mo — eTMHUIIA KOJIMYECTBA BEIIECTBA. VcTHAs, NMCBMEHHAs ¥ TPYIINOBas
MounsipHas macca. paboTa 1o Bompocam.
39 Brruncienust mo XuMuuecKum VYerHbIl onpoc.
YpaBHECHHUSIM.
40 . [TnceMeHHBIN ONpOC: UHAUBHU/IL.
3akoH ABoraapo. MoJsipHbIii 00beM razos.
3aaHMsl.
41 [TnceMenHast caMoCTOSITENbHAS
OTHOCHUTENBHAS TIOTHOCTH I'a30B.
pabora.
42 . VYcrHas u nmuchMeHHas paboTa ¢
OO0BbEMHBIE OTHOLIEHUS Ta30B MPU .
yueOHUKOM. XUMHUYECKUN
XUMHUYECKUX PEaKIUsIX.
JTUKTaHT.
BJiok 6. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHuit. (11 4.)
43 Oxkcunpl: knaccudukarnus. Homenkmarypa. YcTHas v nucbMeHHas padoTa.
CBolicTBa, NOJIyYeHUE, IPUMEHEHHUE.
44 I'uapoxkcunbl. OCHOBaHUS: [TucemenHas paboTa ¢ y4eOHHKOM.
KJlaccuguKanus, HOMEHKIIaTypa,
MOJIyYeHHUE.
45 | XuMu4ecKue cBOWCTBa OCHOBAHUH. [TuceMeHHBIH OMPOC: UHIUBUL.
Peakuus neitpanuzauuu. [Ipumenenue 3aaHusl.
OCHOBaHUM.
46 VYcTHas1, NUCBMEHHAs U TpyNIoBas
AmboTepHbIE OKCUIIBI U THIPOKCHIBI.
paboTa 1o Bompocam.
47 | Kucnotsl. Cocras. Knaccudukanms. VYcTHbI onpoc.
Homenknarypa. [lonyyeHue KUCIIOT.
48 | XuMuHvecKue CBOWCTBA KUCIIOT. [TuceMeHHBIH OTPOC: UHIUBUL.




3aJaHusl.

49 Comu. Knaccudukanusa. Homenknarypa. 1 IInceMeHHast CaMOCTOSTENIbHAS
CrniocoObI moTy4eHus CoJieil. pabora.

50 1 YcTHas v mucbMeHHas pabora ¢
CaoiicTBa coei. y4eOHUKOM. XUMUYECKUI

JIKTAHT.

51 | T'eHernueckas CBA3L MEXK/Y OCHOBHBIMH 1 [TucbMeHHast CaMOCTOSITeTbHAS
KJIacCaM¥U HEOPraHMYECKHX COEIMHEHHH. pabora.

52 | T.b. llpakTnyeckas padora Ne6 1 [Tpaktuyeckas pabora.
Pemrenune skcriepuMeHTATBHBIX 33124 IO
TeMe «OCHOBHBIE KJTaCCHI HEOPTaHMUECKUX
COETMHEHUI.

53 [ToBTOpEHME N0 TEME «BaKHEHUIINE KIACCHI 1 [TuceMenHas paboTa ¢ y4eOHUKOM.
HEOPraHUIeCKUX COCTMHEHUI

54 | KonTpoJabHas padora Ne3 o teme: 1 KonTponbhas pabdora.
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
BEIIECTBY.

buiok 7. llepuoguyeckuii 3aK0H U cTpoeHUe aroma. (6 4.)

55 1 YcTHas, MUCbMEHHAs ¥ TPYIIOBast

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB.
paboTa o Bompocam.

56 [Tepuoandeckuii 3aKOH U MEPHOIUYECKAS 1 YcTHBIHM onpoc.
TabJIMla XUMUYECKUX IIEMEHTOB
J.1.Menneneena.

57 Crpoenue atoma. M30Tomsl. XMMUYECKHI 1 ITuceMeHHBINM ONPOC: UHIUBULL,.
AJIEMEHT. 3aaHusl.

58 | PacmoJsioKeHHe IEKTPOHOB 110 1 [TuceMeHHast caMOCTOSITeNbHAS
SHEPreTHUYECKUM YPOBHSIM. paborta.

59 1 YcTHast 1 nmucbkMeHHas pabdora ¢

3HaueHue NEPUOINYECKOTO 3aKOHA.
Hayunsle nocrwxenus .M. Menneneesa.

yueOHUKOM. XUMHUYECKUN
JIMKTAHT.

Baok 8. Ctpoenue BemecrBa. XumMuieckasi CBsi3b. (8 4.)




60 DNEeKTPOOTPULIATEIEHOCTh XUMUYECKUX YcTHas ¥ nEuCbMEHHas paboTa.
2JIEMEHTOB.

61 KoBanentnas cBsi3b. [lonsipaas u [TucemenHast paboTa ¢ y4eOHHKOM.
HETIOJISIPHAs] KOBAJICHTHBIE CBSI3U.

62 IInceMeHHBINM OIIPOC: NHIUBHL.
HNonnas cBs3b.

3aaHusl.

63 BanieHTHOCTB U cTeneHb OKUCIICHUS. VYcTHas, nuchbMeHHas ¥ TPYMIoBast
[IpaBuia onpeneneHus creneHen paboTa 1o Bompocam.
OKHUCIICHUS JIEMEHTOB.

64 OKHCHAUTENBEHO — BOCCTAHOBUTENBHbIE VYeTHBIN onpoc.
peaKIuu.

65 [ToBTOpEeHue 1 06001IeHNE IO TEMaM: IInceMeHHBIN OITPOC: WHNBH/IL.
«CTpoeHue BenecTB. XuMHUUYECKas CBSA3bY» 3aaHus.

66 KonTtposabHas padora Ned 1o Temam: KonTpoipHas padoTa.
«ITepnognueckuii 3axkon [[.11.Menneneena.

Crpoenue atroma. CTpoeHHEe BEUIECTB.
XHUMHUYECKasi CBA3b»

67 O0o01Ienre, cucTeMaTH3anus U
KOPPEKILMs 3HAaHUM yJaliuxcs 3a Kype
XUMUU 8§ Kjacca.

68 PesepBHBIit ypoK.




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

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «IIpocBenienne

COopHuk 3a1a4 U ynpaxxHeHuit mo xumuu 8-9 kiaccel ( M.A. Psi6oB)

METOINYECKHUE 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

bu6nmoreka IJOK






