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IHHosscHuTEJABLHAA 3AIINCKA

Pabouvas mporpamma 1o XMMHHU Ha yPOBEHb OCHOBHOTO O0IIETO 00pa30BaHUS IS
obyuaromuxcs 8-9-x kiaccoB MBOY «l"ankunckast COIL» » pa3paboTana B COOTBETCTBHHU C
TpeOOBaAHUSIMU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
Denepaunny;

o mnpukaza MunnpocseuieHus ot 31.05.2021 Ne 287 «O6 yTBepkaeHUN
benepanbHOro TOCyIapCTBEHHOT'O 00pa30BaTEIbHOTO CTAHJaPTa OCHOBHOTO
o0111ero 0Opa3oBaHUN»;

o npukaza MunnpocsemeHus ot 18.05.2023 Ne 370 «O0 yTBepkaeHuu QenepaabHOR
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs Y,

e mpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsinka
OpraHu3aIK U OCYILECTBICHHU 00pa30BaTENbHON NESTETLHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MTPOTPaMMaM — 00Pa30BaTEIHLHBIM MMPOTPAMMaM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CpeHEro 001Iero o0pa3oBaHus»;

o Konuenuuu npenogaBaHus y4eOHOTO npeaMmeTa « XuMUs»;

o Konnenuuu sxonoruyeckoro o0pa3oBaHus B CHCTEME 00IIEro 00pa3oBaHMs;

e C(II 2.4.3648-20 «CaHUTapHO-3TTHIEMHOJIOTHIECKHUE TPEOOBAHUS K OpraHu3aIusIM
BOCIIUTaHMA U O0YYEHHUsI, OT/AbIXA M 030POBJICHUS IETEH U MOJIOICKU,
YTBEPKJICHHBIX ITOCTAHOBJIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['uruennueckre HOPMaTUBHI U TPEOOBAHUS K 0OECIICUYEHHUIO
0e30macHOCTH U (WiIK) O€3BPEAHOCTH AJIS YeIOBeKa (aKTOPOB CPEIbl OOMTAHUS,
YTBEPKJICHHBIX ITOCTAHOBJIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

e y4eOHOTO ITaHa OCHOBHOTO 00IIIeT0 00pa30oBaHus, yTBEPKICHHOTO MMPUKA30M
MBOY «"anmkunckas COLI» » ot 31.08.2023 Ne 175 «O06 yTBepKIeHUU OCHOBHOU
00pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30oBaHUs»;

e (enepanbHOil paboueii mporpaMMBbl IO Y4eOHOMY MPEAMETY « XUMUS.

PaGouas mporpamMmma opueHTHpOBaHA Ha IEIE€BbIE TIPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanpHON pabodel mporpaMMe BOCIIUTAHUS U B pabouelt mporpamme Bocriutanus [ bOY
«Cpennsist mkona Ne 1.

ITporpamma no XMMUU Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs COCTaBJIE€HA HA OCHOBE
TpebOoBaHMI K pe3yIbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Taxxe Ha OCHOBE (esiepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICIIIHH MIPET0IaBaHusl y4eOHOTrO
npeamera «XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepannu.

[Tporpamma o XMMUM aeT MPEICTaBICHHUE O LENSIX, OOIIEeH CTpaTernu 00y4YeHus,
BOCIIMTAaHUSA U PA3BUTUA OGy‘-IElIOH_[I/IXCSI cpeacrBaMmu y‘-ICGHOl"O npeamMeTa, yCTaHaBJIMBACT
00s13aTeNIbHOE IPEIMETHOE COJIEPIKAHNE, PETYCMATPHBACT PACTIPEACIICHHE €T0 10 Kilaccam
U CTPYKTYpPHUPOBAHKE 110 pa3feinaM U TeMaM IIPOrpaMMBl 10 XUMHH, ONPEAEIIAECT
KOJINYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJICPKAHNUS, PEKOMEHIYEMYIO
MoCJICA0BATCIIbHOCTD U3YUCHUA XUMHUHU C YUYCTOM MCKIIPECAMCTHBIX U BHYTPUIIPCIMCTHBIX
CBSI3€H, JIOTMKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIUXCsl, ONpeIeseT



BO3MOXXHOCTH TIPEAMETA [Tl peain3aiuu TpeOOBaHUM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTebHON TPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHus, a TaKKe
TpeOOBaHUH K pe3ysibTaTaM 00yUYeHHs XMMUU Ha yPOBHE IeJIel U3yUeHus peaMeTa 1
OCHOBHBIX BUIOB Y4eOHO-TO3HABATEIBHOM JESITEILHOCTH 00yUaIOMIErocs TI0 OCBOCHHUIO
y4eOHOTro cofep aHusl.

3HaHuEe XUMHHU CIIY>KUT OCHOBOH 1 (hOpMUPOBAHHSI MUPOBO33PEHNUS 00YHAIOIIErocs, ero
IIPEJICTAaBICHUI O MaTEpUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT GOpMUPYEMBIE
XMMUEH MPeICTaBIECHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU U 00 HBOJIOIMU BEIIECTB B
MPUPOJIE, O MyTAX PEIICHUS III00aTBHBIX IPOOIEM yCTOHUMBOTO Pa3BUTHS YEIIOBEYECTBA —
CBIPbEBOI, SHEPreTUUECKOI, MUIIEBOM 1 SKOJOTMYECKON 6€30IacCHOCTH, IPo0IeM
3IpaBOOXPAHEHUS.

N3ydenue xumuu:

e CIIOCOOCTBYET peain3alyy BO3MOXXHOCTEH JJIs1 CaMOPa3BUTHUS U (POPMUPOBAHUS
KyJBTYPBI IUYHOCTH, €€ 0011ell 1 (yHKINOHAIBHON IPaMOTHOCTH;

e BHOCHT BKJIa/l B (POPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
00yJaronMxcs, HABBIKOB X CAMOCTOSITETIbHON y4eOHOH JIesITebHOCTH,
HKCIIEPUMEHTANIBHBIX M UCCIIE0OBATEIbCKUX YMEHUN, HEOOXOJMMBIX KaK B
IIOBCETHEBHOM KM3HHU, TaK U B TPO(ECCHOHATBHON AEATEILHOCTH;

e 3HAKOMHUT CO CIEIU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIS/1a HA €IMHCTBO MPUPO/IBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM TAaIlOM B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUalOIINXCS;

e crocoOcTByeT GOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIJ B HKOJIOTHUECKOE
o0Opa3oBaHHe 00YyYarOIINXCS.

JlaHHble HanpaBJIeHUs B 00yYEHUH XUMHUHU 00€CIEUnBaOTCA ClIEU(PUKON CoAepKaHUs
y4eOHOTo0 MpeMeTa, KOTOPBIH ABJSETCs Nelarornyecky aanTupPOBaHHBIM OTPaKEHUEM
0a30BOil HAYKM XMMHHU Ha ONPEAEICHHOM JTale €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIET0 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOCHUE
00y4aroIMUMUCS CUCTEMBI IEPBOHAYATIBHBIX TOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
1 HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IMOHSATHI OPraHNnYeCKON XUMHUH.

CtpykTypa conepkaHust IporpaMmbl 110 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja Kk ee usyuenuto. CozpeprkaHue CKIaAbIBa€TCS U3 CUCTEMBI IOHATUH O XUMUYECKOM
3JIEMEHTE U BEILLECTBE U CUCTEMBI MOHATHH 0 XUMHUYEeCKOH peakiuu. O6e 3TH CUCTEMBI
CTPYKTYpPHO OpPTraHU30BaHbI [0 MPUHIUITY MOCIEA0BATEIBHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
o [Ilepuonnueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

e YYEHHS O CTPOCHHH aToOMa U XUMHUYECKOHN CBS3H;

e TpEACTaBIICHUH 00 3JIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUSI paCCMATPUBAIOTCSI HA OCHOBE AYMITUPUYECKHU MOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO YPOBHS K IpYyTOMY,



BBINOJIHSAS QYHKIIMHA OOBSICHEHUS M IPOTHO3UPOBAHHS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHHUS U IIOJIYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHme MporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHHUS O
XUMHYECKON COCTaBJISAIONICH HayYHO! KapTUHBI MUpA B JIOTHKE €€ CUCTEMHOU MTPUPOIBI,
HNEHHOCTHOI'O OTHOMICHUA K HAYYHOMY 3HAHHUIO U ME€TOJaM IMO3HAHHA B HAYyKC. I/I3y‘~I€HI/IC
XUMHH IPOUCXOUT C MPUBJICUCHUEM 3HAHUIN U3 paHee N3yUYEeHHBIX YUECOHBIX MPEAMETOB:
«Oxkpyxaronmi Mupy», «buonorus. 5—7 kiacce» U «Pu3mKa. 7 KJ1acc».

[Ipu u3yueHnn XuMuu NpoOUCXoaAUT (POPMUPOBAHHUE 3HAHUNW OCHOB XMMHUECKON HaYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON EATEIIbHOCTH YeIOBEKa M KaK
OJTHOTO 3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3a7aua y4eOHOTO IIPeAMETa COCTOUT B
(GOpMHPOBAHNU CUCTEMBl XUMUYECKUX 3HAHUI — BaXHEHUIINUX (PAKTOB, MOHATHUHN, 3aKOHOB U
TEOPETUYECKHX MOJI0KEHUH, TOCTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOT0 XapaKTepa,
A3bIKa HAYKHU, B IPHOOIIEHUH K HAYYHBIM METOJIaM MMO3HaHMS ITPU U3yUEHHUH BEIIECTB U
XMUMUYECKHUX peakiuii, B GOPMUPOBAHUYU U Pa3BUTHH MO3HABATEIBHBIX YMEHHH U HX
IIPUMEHEHHUHU B y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIE10BATEIbCKON AEATENBHOCTH,
OCBOCHHH TIPaBWII O€30MaCHOTO OOPAIICHHUS C BEIIECTBAMHU B TIOBCETHEBHOW KHU3HH.

[Tpu u3yueHnn XMMHUU Ha yPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
npuoOpenu Takue ey, Kak:

e (opMupoOBaHHNE HHTEIUIEKTYAJILHO PA3BUTOM JTMYHOCTH, TOTOBOH K
caM000pa3oBaHHI0, COTPYIHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSIM KU3HH,

e HAMpaBJICHHOCTh OOYUYEHHUS HA CUCTEMaTHYeCKOe MPHOOIIEeHNE 00yUJaroIuXcs K
CaMOCTOSITENIHOM 1M03HABATEIbHON JESTEbHOCTH, HAYYHBIM METO/1aM IIO3HAHMSI,
bopMUPYIOIIUM MOTHBALIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUH;

e oOecriedyeHue yCIOBHA, CIIOCOOCTBYIOIINX MPHUOOPETECHUIO 00YUYaIOIIMMUCS OIBITa
pa3zHo00pa3HOM AESITETbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJII0YEBBIX KOMITETEHIIMI ), UMEIOUINX YHUBEPCATbHOE 3HAUEHHE ISl Pa3IMUHbIX
BUJIOB JESTEIBHOCTH;

e (QopmupoBaHue o0mIeH QYHKIMOHATEHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B
TOM YHUCJIe YMEHHUH OOBACHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIEro MUPA,
UCIIOJIB3YS 3HAHUS U OIIBIT, OJYyUYEHHBIE TPU U3YUEHUH XUMUH, IPUMEHATH UX TPU
pelIeHnu IpobieM B TOBCETHEBHOM KU3HU U TPYAOBOH EATEIbHOCTH;

e (opmupoBanue y 00y4arONMXcsi TyMaHUCTHYECKUX OTHOIICHHA, TOHUMAHUS
[EHHOCTH XUMHUYECKUX 3HAHUU JJIs1 BBIPAOOTKHU IKOJIOTUYECKH 11eJ1ecO00pa3HOro
MOBE/ICHNUS B OBITY U TPYJOBOM AESITEILHOCTH B LENSIX COXPAHEHUS CBOETO
3I0POBBS U OKPY’KaIOILIEH MPUPOTHOM CPEJIbI;

e pPa3BUTHE MOTUBAIMH K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHSI 00II€YeIOBEYECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANIPaBICHHOCTH JajIbHEHNIIEro
00y4eHusl.

Oo0111ee yncao 4YacoB, OTBEIEHHBIX JJIs U3YUEHUS XUMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8-M kinacce — 68 yacoB (2 yaca B HEJIENI0), B 9-M
KJ1acce — 68 yacoB (2 4aca B HEJIEIIO).



J1is peanu3anuu mporpaMMbl HCTIONIB3YIOTCS YIeOHUKH, JOMYIIICHHBIE K UCIIOTh30BAHUIO
NIPY peaTn3alyy UMEIONNX TOCYJapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEeIbHBIX TPOrpaMM
HAYaJILHOTO 00IIEero, OCHOBHOTO OOIIEro, CPeTHEr0 00IIero 00pa3oBaHusl OPraHU3AIHSIMH,
OCYIIECTBIISIONIMMH 00Pa30BaTENbHYIO JESITEIbHOCTD, TPUKAa30M MUHIPOCBEIICHHS OT
21.09.2022 Ne 858:

o Xumus, 8 knacc/ I'abpuensn O.C., Octpoymos U.I'., Cnagkos C.A., AO
«znarensctBo "[Ipocsemnienue'y;

o Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos U.I'., Cnagkos C.A., AO
«znarensctBo "[Ipocsemnienue'y;

o <.>.

DJIEKTPOHHBIC 00pa30BaTEIIBHBIC PECYPCHI, AOMYIIEHHBIC K HCITOJIB30BAHHIO MPH PeaTr3aIiuu
HNMCHOIIINX I‘OCYIIapCTBeHHyIO aKerI[I/ITaLII/IIO 06pa3OBaTeJIBHI>IX HpOFpaMM Ha4YaJIbHOT' O
00111er0, OCHOBHOTO OOIIETO, CpEeTHET0 00IIero oOpa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e Xumus, 8 knacc, ®I'TAOY JI1O «Akanemuss Munnpocsemenust Poccuny;

o Xumus, 9 kitacc, DI'AOY IO «Akagemuss Munnpocpenienus Poccuny;

o DIeKTpoHHBII 00pa3oBaTenbHbIi pecype «/lomarinue 3ananus. OcHOBHOE ob1ee
obpazoBanue. Xumusn», 8—9 kiacc, AO «3narensctBo "[IpocBemenuey;

o Tpenaxep «Ob6mako 3Hanui». Xumus. 8 kiaace, OO0 «DPuzukon Jlady;

o <. >

Coaepkanuve y4eOHOro npeaMera

L)
8-i1 kJ1ace
HepBOHa‘laHbele XUMHNUYECKHUE IMMOHATUA

[Ipeamer xumun. Posb XMMuM B KU3HU Y€IOBEKa. XMMHUS B cCCTEME HayK. Tena u BelecTna.
@u3NYECKUe CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue BeniecTs. [IoHsTHE 0 MeTogax
mo3HaHus B XuMuu. Yucteie BemecTBa u cmecu. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHUYECKHX JIEMECHTOB. 3aKOH IOCTOSHCTBA
coCTaBa BCUICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHAasA Macca.
MaccoBas J0JIs XUMHAYECKOI'0 3JI€MEHTa B COCTMHECHUM.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMocBs3b KOTMYeCTBa, MACChI U UHCTIA
CTPYKTYPHBIX €IMHHUII BelecTBa. PacueTsl o Gpopmynam XUMUYECKUX COETMHEHUH.

dusnueckre U XUMHUYCCKUE IBICHUI. XUMUIECKas pcaKknus 1 €€ MMPU3HaAKU. 3akoH
COXpaHEHHSI MacChl BeleCTB. XMMHUYECKHe ypaBHeHH. Kitaccupukanus XUMHIECKUX
peakiuii (CoequHeHNs, Pa3IoKeHUs, 3aMeICHUsI, 0OOMEHA).



XuMu4ecKkHii IKCIIePUMEHT:

3HaKOMCTBO C XUMUYECKOW MOCYI01, IpaBUIaMU pabOThI B TaOOPATOPHH U TPHUEMAMHU
oOpareHus ¢ 1abopaTOpHBIM 000pPY0BaHUEM, H3YUCHUE M ONTUCAHHE (DU3MUECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HaOM0AeHNne Hu3nUecKuX (TJIaBICHNUE BOCKA, TassHHE
Jb/1a, pACTHPAHKE caxapa B CTYIKE, KUIIEHUE W KOHJICHCALINS BOJIbI) M XUMUYECKHX (TOPEHHE
CBEYH, MTPOKAIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOW) SBICHUH,
HaOJIIOICHNE U OTIMCAaHKE MTPU3HAKOB MPOTEKAHUS XUMUIECKUX PEAKIHH (pa3oxKeHne
caxapa, B3auMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3noKeHue TUAPOKCHUIA
meau (1) mpu HarpeBanuu, B3auMoAecTBHE Xkele3a ¢ pactBopoM conu meau (1), usyuenue
Croco00B pa3AeNeHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BHIMIAPUBAHUE,
TUCTUILUISIHS, XpoMaTorpadusi, MpoBeIeHHE OYNCTKH MTOBAPEHHOM COJIM, HAOIIOJCHHE U
OIHCaHUe Pe3yIbTATOB MIPOBEICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl,
CO371aHuE MOJIeTIel MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxHeliliue npeacTaBuTe 1M HEOPraHUYECKHX BellleCTB

Bo3znyx — cmeck razos. CocTtas Bo3gyxa. Kucinopon — 311€eMeHT U IpoCcTOe BELIECTBO.
Haxoxxnenue kucnoposa B npupoie, pusnueckue 1 XMMUYeCKHe CBOMCTBA (peaKkIuu
ropenus). Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MomyueHHst KUCIOPOAa B
nabopaTopuy U MpoMbIUIeHHOCTH. KpyroBopoT kucioposa B mpupoje. O30H —
aJUIOTPOINHAs MOAUDUKAIMS KUCIOPOAA.

TernoBoit 3 PeKT XMMUYECKON peaKkiuu, TS PMOXHUMHUYECKUE yPaBHEHUSI, IK30- U
SHIOTEPMHUYECKUE peakuy. TOIIMBO: YTolib M METaH. 3arps3HeHUE BO3IyXa, YCHICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — aneMeHT u pocToe BeniecTBo. Haxoxaenue Boiopoaa B mpupoie, Gu3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI TToyueHus. KUCIoThI 1 comu.

MossipHbIii 00bEM Ta30B. PacueTsl Mo XUMHUECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactsopureinb. PactBopel. HacklimenHsie u
HEHACBIIIEHHBIE paCTBOPBL. PacTBOpMMOCTH BelIeCTB B BoJe. MaccoBas 0Jisl BEIIECTBA B
pactBope. XMMHUUECKHE CBOMCTBA BOJbl. OCHOBaHMS. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbl B pupoie. 3arps3HeHUe NPpUpPOAHbIX Boa. OXpaHa U OYHCTKA
MPUPOAHBIX BOJI.

Knaccudukanust Heoprannaeckux coequnennid. Oxcunapbl. Kinaccudukaius okcuoB:
cosieoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) U HECOJICO0Pa3yIOLIHE.
Howmenxknarypa okcunoB. @usnueckre U XUMUYECKHE CBOMCTBAa OKCUIOB. [lomydyenue
OKCHJIOB.

OcHoBanus. Knaccudukaiiys 0CHOBaHUH: IETI0YH U HEPACTBOPUMbBIE OCHOBAHHUSI.
Howmenkiarypa ocHoBanmil. @U3nuecKue 1 XUMUYECKUE CBOMCTBA OCHOBaHMi. [loyuenue
OCHOBAaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucnor. @u3ndeckue 1 XUMHUECKHe
cBoricTtBa kuciot. Psag akruBaoctu MmetauioB H.H. bekerosa. I[lonyuenue Kucior.



Comu. Homenkuatypa coneil. @usnueckne u XuMHUYECKUE CBOMcTBa coel. [lomyuenue
COJIEH.

['eneTnueckas CBsI3b MEXKy KiacCaMy HEOPraHUYECKUX COCIMHEHUM.
XuMHYEeCKHH IKCIIEPUMEHT:

KaueCTBEHHOE OTpeIelIeHNE COJIEpKaHuUs KUCIOPO/ia B BO3AyXe, MOydYeHUE, COOMpaHue,
pacrno3HaBaHHe U U3YYEHHE CBOICTB KUCIOPOa, HA0II0IeHHE B3aUMOICHCTBUS BEILIECTB C
KHCIIOPOJIOM H YCJIOBHUSI BOBHUKHOBEHUS U MPEKPAIICHUs TOPeHUS (I10XKapa), 03HAKOMIICHHE
¢ o0pa3iamMu OKCHI0B U OTMCAHKUE UX CBOMCTB, MOIy4YeHHEe, COOMpaHHe, paclio3HaBaHUE U
M3yu€HHEe CBOMCTB BOJIOpoa (TOpEeHHe), B3auMoieiicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOHO HMCIIOJB30BaHKME BUACOMATEPUAJIOB), HAOIIOIeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MO, HCCIieIOBaHNE OCOOCHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMIHON
pPacTBOPUMOCTHIO, MPUTOTOBIICHHE PACTBOPOB C OMPEACIICHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJIBI C METANIaMU (HATPUEM U KAIIBITUEM )
(BO3MOHO HMCIIOJIB30BAHKUE BUACOMATEPHAIIORB), HCCIIEIOBAaHNE 00pa3IlOB HEOPTAHHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PACTBOPAX
KHCJIOT | IIeJI0YeH, n3yueHne B3aumoaercteus okcuaa meau (I1) ¢ pacrBopom cephoit
KHCIIOTHI, KHCIIOT C METAJJIaMU, pEaKluii HeUTpanu3alim, MoJly4eHne HePacTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOTO METaljIa IPYTUM U3 pacTBOpPA COJIU, pELICHHE
IKCIIEPUMEHTAIBHBIX 33724 10 TeMe « BakHelre Ki1acChl HEOPTaHMUECKUX COSTUHCHHIN.

IMepuoauyeckuii 3akon u [leprnoanyeckas cucrema xumuyeckux iemenTon [[.A.
MenpgeneeBa. CtpoeHue aToM0oB. XUMU4ecKas cBsi3b. OKHUCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEAKINH

IlepBble MONMBITKH KJIACCU(DPUKALMN XUMUYECKUX JI€MEHTOB. [IoHATHE 0 Ipynnax cXOAHbBIX
AJIEMEHTOB (ILEJIOYHBIE U IIEITOYHO3EMEIbHBIE METAILIIBL, TaJIOTE€Hbl, THEPTHBIE I'a3bl).
DeMeHTBl, KOTOpble 00pa3yIoT aM(pOoTepHbIE OKCUIBI U THIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMH4YecKux aeMeHToB J[. M.
MenpeneeBa. KopoTtkonepuoanas u niauHHoneproaHas gopmsl [leproandeckoit cucTeMbl
xumuueckux sneMeHToB .M. Menaeneesa. [lepuonabl u rpynnbl. PU3NYECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
000J109€K aTOMOB MepBbIX 20 XUMUYECKUX 1eMeHTOB [leproamueckoit cucremsr J[.1.
MenaeneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme JI.1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA pagnyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJIJIMYCCKUX U
HeMeTaJlJIMYeCKUX CBOMCTB MO Tpynmam U rnepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB IS
pa3BUTHUA HAayKu U npakTuku. .M. Mennenees — y4eHsll U IpaskJaHUH.

Xnumundaeckas cBsa3b. KoBaieHTHas (HOJ'IHpHaH n HGHOHHpHaH) CBA3b.
BHGKTpOOTpI/IHaTCJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBS3b.



Crenens okuciieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC pCaKkunu. Hpoueccm OKHCJICHUA U
BoccTaHOBJIeHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XuMHYEeCKHH IKCIIEPUMEHT:

M3yueHre 00pa3IoB BEIIECTB METAIUIOB M HEMETAJIOB, B3aUMOICCTBUE THIPOKCHIA ITUHKA
C pacTBOpaMH KUCJIOT U IIEJ0Y€EH, MPOBEICHUE OIBITOB, MILTIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTETbHO-BOCCTAHOBUTENIbHBIX Peakuil (rOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHUS).

MexknpeaMeTHbie CBI3H

Peanuzamus mexnpeIMEeTHBIX CBS3€H MPU U3YUEHUU XUMUU B §-M KJIacce€ OCYUIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U TIOHITHIA,
SIBJISIFOIIUXCS. CHCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6111e ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYyUHBIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, KJIacCu(UKAIIHSI, IEPHUOJUIHOCTD, HAOIOIEHUE, SKCTICPUMEHT, MOACITUPOBAHNE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.

dwusuka: MaTepusi, aTOM, MJICKTPOH, TPOTOH, HEHTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaMOaKTUBHOCTH, MOJICKYJIa, SJCKTPUUECKUN 3apsil, BEUIECTBO, TENIO, 00bEM, arperaTHoe
COCTOSTHHE BEIIECTBA, a3, (PU3MUCCKHUE BEJTUUHHBI, SIUHHUIIBI H3MEPECHHSI, KOCMOC, TITAHETHI,
3Be3ab1, ComHile.

buonorwus: porocunres, npixanue, buochepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAeMBbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

O-11 KJj1ace
BellleCTBO H XHUMHAYeCKada pealcum[

IIepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 3i1eMeHToB J1.1.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIMsl, KAJIbLUSA U UX COEIUHEHUI B COOTBETCTBUHU C
MOJIOKEHUEM 3J1€MEHTOB B [leproinueckoii cucteMe U CTPOEHHEM MX aTOMOB.

CTpOCHI/IC BE€IICCTBA:. BUAbBI XHUMHYCSCKOM CBSI3U. THITBI KPUCTATINIMYCCKUX PECIICTOK,
3aBHCHUMOCTH CBOMCTB BEIllECTBA OT TUIA KpHCTaHHHqCCKOﬁ PCUICTKU U BUJIA XUMHYECKOU
CBs3U.

Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCA K PAa3JIMUHBIM KJIACCaM HEOPTraHWUYECKUX COEMHEHUH, TeHeTUYEeCcKast
CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XuMHUeCKuX peakuii o pa3IMyHbIM IPU3HAKaM (110 YUCIY U COCTaBY
Y4aCTBYIOLIMX B PEaKI[UH BEILIECTB, MO TEIIOBOMY 3G (deKTy, 10 U3MEHEHUIO CTeNeHEeH



OKHCJICHHUA XUMHUYCCKUX 3JICMCHTOB, 110 06paTI/IMOCTI/I, 0 y4aCTUIO KaTaJII/ISaTOpa). DK30- 1
SHAOTECPMHUYCCKUC PCAKIINN, TCPMOXUMHUUCCKHUEC YPABHCHUS.

[TonsTue o ckopoctTu XUMHUecKoi peakuuu. [Tonsarue 00 oOpaTUMbIX U HEOOPATUMBIX
XMUMHYECKHUX peakiusax. [IoHsATHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [Toustue o
karanuse. [lonsaTue o xumMuueckoM paBHoBecuu. DaKkTOPbI, BIUSIOMINE HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKILINH, SJIEKTPOHHBINA OajJaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBiIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/A AIIEKTPOHHOT O OanaHca.

Teopust FIEKTPOTUTUYECKON TUCCOIUALIUN. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI,
aHHOHBIL. MexaHu3M Aucconuanu BCIICCTB C pa3JIMYHbIMU BUAAMU XHUMHUYECKOU CBSI3H.
Crenens aucconuanyu. CUIbHBIC U CIa0bIe AIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, TTOJTHBIE ’
COKpAIlICHHbIE HOHHBIE YpaBHEHMsI peakluii. CBOICTBAa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
MIPECTaBICHUN 00 JIEKTPOTUTHYECKON Arcconraniy. KauecTBeHHbIE peaKiy Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

XuMHYEeCKH i IKCTIEPUMEHT:

03HaKOMJIEHUE C MOJEJIIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHNUYEeCKUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U aamasa), CJIIOKHBIX BEIIECTB (XJIOpHIA HATPHS),
UCCIIeI0OBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMH OT BO3ACUCTBUS Pa3IMUHbIX
(bakTopoB, HccIeI0BaHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IpoIiecca
JUCCOLUAIIUH KUCIIOT, IEJI04Yel U coliel (BO3MOXKHO UCIIOIB30BaHUE BUACOMATEPUATIOB),
MIPOBE/ICHUE ONBITOB, MWITIOCTPUPYIOIIUX MTPU3HAKH MTPOTEKAHUS PEaKIUi HOHHOTO OOMEeHa
(oOpa3oBaHue OcajKa, BhIICIICHUE ra3a, 00pa30BaHUE BOJIBI), OMBITOB, HJUTIOCTPUPYIOIIHUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakiuil (TOpeHue, peakiuy pa3ioKeHHs,
COEIMHEHMS ), PACTIO3HABAHNE HEOPTaHUYECKUX BEILIECTB C MOMOIIBIO KaUeCTBEHHBIX
peaKxIvii Ha HOHBI, pelICHHE YKCIIEPUMEHTAIbHBIX 3a1a4.

HeMmeTauabl M UX cOeTUHEHUS

O6mas xapakTepucTrKa rainoreHoB. OCoOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHbIEe CTEIIEHH
okucienus. CtpoeHue u puU3nIecKre CBONCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XHUMHUECKHE
CBOICTBa Ha mpUMepe XJIopa (B3auMOJICHCTBUE C METaNIaM1, HEMETaJUIaMU, I1eJI0YaMHu).
XinopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOJIyYeHUE, TPUMEHEHUE.
JelicTBue xJi0pa U XJ0pOBOJOPO/Ia HA OPraHu3M YesloBeka. BaskHeumme XJI0puabl U uxX
HaxO0JICHHE B MIPUPO/IE.

OOmas xapakrepucTtrka 31eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHH okuciaeHus. CTpoeHne u Gu3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOJIa U cepbl. AJUTOTPOITHBIE MOU(PHUKALUK KUCIOPO/a U cepbl. XMMUYECKUE CBOWCTBA
cepsl. CepoBOOPO, CTpOCHNUE, (PU3NUECKUE U XUMUYecKne cBoicTBa. OKCHIBI CephI KaKk
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3NUECKrue 1 XMMUYECKHE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT U cnenrduyeckre). XUMHUYECKHUE peakin,
JIe)KaIe B OCHOBE NMPOMBIIIIEHHOTO crtoco0a Moy4YeHus cepHol KUCIoThL. [Ipumenenue



cepHO KUCIOTHI. CoM CepHON KUCIIOTHI, KAUECTBEHHAs! peakLus Ha CyJIb(paT-uoH.
Haxoxnenue cepbl 1 €€ COETMHEHUH B MPUPOAE. XUMHUUECKOE 3arpsSI3HEHUE OKPY Karolen
Cpcabl COCAMHCHUAMU CCPLBL (KI/ICHOTHBIG AOXIHU, 3arpsASHCHUC BO3AyXa U BOI[OGMOB),
CHOCOOBI €ro MpeA0TBPAIlCHUS.

OOm1ast xapakTepucTHKa 1eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE CTEIICHN OKUCIICHUS. A30T, paCpOCTPaHEHHE B IPUPOJE, PU3HUSCKHE U
XHMHUYECKHE CBOMCTBa. KpyroBopor a3oTa B npupoje. AMMuUax, ero gpusnveckue u
XMMHUYECKHE CBOMCTBA, MOy4yeHne U mpuMeHeHne. Colm aMMOHUS, UX (PU3HYECKHE U
XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiysi Ha HOHbI aMMOHHMsI. A30THas
KHCIIOTA, €¢ MOy4YeHue, GPU3NUECKIe M XMMUYECKUEe CBOUCTBA (00LIHMe KaK MPeaCTaBUTEIs
KJ1acca KUCIOT U criennpudeckne). Micnoap30BaHne HUTPATOB U COJICH aMMOHUS B KQUECTBE
MHUHEPAIBHBIX y100peHuiH. XMMUUECKOe 3arps3HEHHE OKPYKAIOLIEH CPe/ibl COSANHEHUIMHU
a30Ta (KUCIOTHBIE I0XK/IH, 3arPsS3HEHUE BO3TyXa, MOYBHI U BoJoeMoOB). Docdop,
ayutoTponHbele Moaudukayu dpochopa, GuU3HUECKHe U XUMUYECKUe cBolcTBa. OKena
docdopa (V) u pochopras kuciora, pu3ndeckne 1 XUMAISCKUE CBOMCTBA, TIOTyUCHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

O6mras xapaktepuctuka 3eMeHToB [VA-rpyrmmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHUS. YTIEPO], aJUIOTPOIHBIE MOIU(DUKAIINH,
pacnpocTpaHeHue B pUpoje, pusndeckre U XUMHUECKHUe CBOMCTBa. AICOPOLIHSL.
Kpyrosopot yriepoaa B npupoae. OKCHUIbI yriaepoaa, uX Gu3ndeckre U XUMHISCKHUe
CBOMCTBA, J€CTBHE HA )KUBBIE OPraHU3MBI, IOJyUYEHUE U IPUMEHEHHE. DKOJIOTHUYECKHE
po0OJIeMBbI, CBsI3aHHBIE ¢ OKcHIOM yriepoa (IV), runoresa riiod6ansHOro MOTETICHUS
KJINMaTa, MapHUKOBBIN A (PeKT. YTompHas KHCIIOTa U €€ COJIHU, NX (PU3NIECKUe U
XUMHYECKHE CBOICTBA, MOJIyYeHHE U puMeHeHue. KadecTBeHHas peakiius Ha KapOOoHaT-
noHbl. Vcnonb3zoBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO34ICTBE.

[TepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSAX yIiiepoaa
(MeTaH, 3TaH, STUJICH, alleTUIEH, 3TAHOJ, TTUIEPUH, YKCYCHasl KucioTa). [IpupoaHsie
WCTOYHUKHU YTIEBOJOPOAOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOILYKTHI UX MEPEPAOOTKH
(6eH3uH), MX POJIb B OBITY M MPOMBIIUICHHOCTH. [IoHATHE O OMOJIOTUIECKU BaXKHBIX
BEIIECTBAX: KUPaAX, OeKaX, yriIeBoJaxX — M UX POJIM B ’KU3HU UeJoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero pusnueckre u XMMHYECKHUE CBOICTBA, MTOJyYEHNE U IPUMEHEHUE.
Coenunenus kpeMHus B npupoae. O0mue npeacrapieHus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxheiimue cTpouTenbHble MaTepUalibl: KEpaMHKa, CTEKIIO, IEMEHT, OETOH, JKeJIe300€TOH.
[Ipo6nembl 6€30MacHOrO UCIIOJIb30BAHMSI CTPOUTENBHBIX MaTEPHAJIOB B IIOBCETHEBHOM
KU3HH.

XuMHYEeCKH i IKCTIEPUMEHT:

M3yueHre 00pa3IioB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX peaKlUii Ha XJIOPUA-UOHBI U HAOIIOJACHHE MTPU3HAKOB UX MPOTEKAHNUS, OTIBITHI,
oTpaxkaromue (U3NIECKUe U XUMUICCKUE CBOMCTBA TAIOTEHOB M MX COSTUHCHHI (BO3MOYKHO
UCIOJIb30BaHNE BUACOMATEPHUAIOB), 03HAKOMIICHHE C 00pa3liaMy XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE C 00pa3liaMU cepbl U €€ COETUMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHNE



BUJICOMATEPHAIIOB), HAOIOICHHE TIpoIiecca OOYTIIMBAaHUS caxapa Ioj JeicTBUEM
KOHIICHTPUPOBAHHOUW CEPHOM KUCIIOTHI, U3YUECHUE XUMHUYECKUX CBOMCTB pa30aBICHHOM
CepHOM KUCIIOTHI, TPOBEJICHNE KaUeCTBEHHOI peakIy Ha Cyb(aT-uoH 1 HabIoAeHNe
MIPU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHUE C (U3MUECKUMU CBOMCTBaMH a30Ta, hochopa u ux
CoeMHEHMH (BO3MOKHO UCTIOIB30BAHUE BUICOMATEPUATIOB), 00Opa3iaMu a30THBIX U
dbochopHBIX YI0OpEeHHA, TTOTydeHUE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB
aMMMaKa, IpOBe/IeHNe KaYeCTBEHHBIX PEaKIMii Ha HIOH aMMOHHUSA U GochaT-uOH U U3yUCHHE
MPU3HAKOB UX MPOTEKAHUS, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C
MeJIbI0 (BO3MOKHO UCIOJIb30BAaHUE BUJIEOMATEPUAIIOB), U3YUEHUE MOIeNen
KPUCTANIMYECKHUX PELIETOK aiamasa, rpaduTta, QyiepeHa, 03HaKOMIIEHUE C POLIECCOM
aIcopOIIMK PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTJIEM M yCTPOWCTBOM IMPOTHUBOTa3a,
MoJIy4eHue, coOnupanue, paclio3HaBaHUE U U3YUYeHHE CBOMCTB YIJIEKHCIIOTO raza, IpoBeJeHHe
KayeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHJIMKAT-UOHBI U N3yYeHHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHUE C MPOIYKIMEN CUIIMKATHOM MPOMBIIIIEHHOCTH, pELICHHE
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TECME «Baxuennme HeMeTaJUIbI U UX COCIUHCHUA) .

MeTajliibl M UX COeAMHEHUS

OOm1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX IOJIOKEHUS
B [Iepnoanueckoii cucreme Xxumuueckux aiuemeHToB .M. MeHeneeBa u CTpOCHUs aTOMOB.
Crpoenune metaimnos. MeTtamndeckast CBsI3b M METAJUIMYECKAs KPUCTAJIIMYECKAs] PEIIETKA.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUN MeTallioB. @U3NYECKUE U XUMUYECKHE CBOMCTBA
MeTauioB. O61mue crnocoOs! Nomy4eHus: MeTaioB. [IoHATHE 0 KOPPO3UK METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, 4yTyH, JIOPATIOMUHUH,
OpOH3a) M UX MPUMEHEHHE B OBITY U IPOMBILLIEHHOCTH.

[Ileounbie MeTaibl: TToNIoKeHUE B [leproanyueckoit cucreMe XumMudeckux 3snemeHTon J1.1.
MeHeneeBa, CTpO€HUE UX aTOMOB, HaX0K/JIEHUE B Mpupojie. Pu3nueckrue 1 XuMHIECKUe
cBolicTBa (Ha mpuMepe HATpus U Kanus). OKCHIBI M TUIPOKCHUIBI HATPHUS U KaJIusl.
[IpuMeHeHne WEeT0YHbIX METAIUIOB U UX COCIMHEHUN.

[[lenouHO3eMenbHBIE METAJIIBI MATHUN U KaJIbLIMN: oJ0keHue B [lepuoanueckoil cucreme
xuMHueckux sneMeHToB .M. MenaeneeBa, CTpoeHHE UX AaTOMOB, HAXO0KJICHUE B MPUPOJE.
duznyueckre 1 XMMUYECKHE CBOICTBA MarHus U Kajublusd. BaxkHeiune coequHeHns KaJlbLHs
(okcua, THAPOKCH, CONH). JKeCTKOCTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHUS.

AmoMuHui: nonoxxenue B Ilepnonnueckoil cucreme xuMudeckux anemeHTon (. 1.
MeHeneeBa, CTpO€HHE aTOMa, HaX0XkAeHUE B ipupojae. Pusndeckrne 1 XUMUYECKHE
CBOWCTBA aTIOMUHUS. AM(POTEpPHBIC CBOMCTBA OKCH/IA M THAPOKCHUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux snemeHToB .M. Menneneena,
CTPOEHUE aTOMa, HAXOXKJAEHUE B Tpupoie. PU3nyecKue 1 XMMHUYECKHUE CBOMCTBA JKEJe3a.
Oxkcunpl, rusipokcuisl U conu xkenesa (II) u xenesza (I111), ux cocras, cBoiicTBa U MOTy4YEHHE.

XUMHUYeCKUI IKCTIEPUMEHT:

03HaKOMJICHHE ¢ 00pa3IaMu METAJUIOB U CIUIABOB, NX (DU3NYECKUMH CBOMCTBAMH, N3yUCHHE
PEe3yIBTATOB KOPPO3UU METAJIIIOB (BO3MOXKHO MCIIOJIB30BAaHUE BUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHSI OKCHIA KAIBIUS U HATPHSI C BOJIOH (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIEA0OBAHUE CBOMCTB )KECTKOM BOJBI, Ipolecca



TOpEHUs kKeje3a B KUCIOopoie (BOZMOXKHO MCIOIb30BaHUE BUICOMATEPUAIIOB), PU3HAKOB
MPOTEKaHUs KaYeCTBEHHBIX PEaKLIUi HAa MOHBI: MATHUS, KaJIbLIU, aTFOMUHUS, LIMHKA, Kelle3a
(IT) u xene3a (I11), menu (II), HaGmroIeHUE ¥ ONTUCAHKE MTPOLIECCOB OKPAITMBAHS TNTAMEHU
MOHAMHM HATpPHsl, KaJlus ¥ KalblKs (BO3MOXKHO UCIOJIb30BaHUE BHIEOMATEPUATIOB),
uccienoBaHre aM(pOTEPHBIX CBONCTB THAPOKCHA ATFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE
SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe « BaskHelre MeTasibl U UX COSAMHEHUSY.

XuMus M OKpy:KamoLias cpeia
BemecTBa 1 MaTepualibsl B IOBCEAHEBHOU XKU3HU Y€I0BEKa. be3onacHoe UConb30BaHUE
BEIIECTB M XUMMUYECKUX peakluil B ObITy. [IepBas moMOIIb MPU XUMHUECKUX 0KOTaxX U

OTpPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOIIeH cpe/ibl (MpeaesibHast T0MyCTUMasi KOHLEHTpaus
BemiecTs, nanee — [1JIK). Ponp xuMuu B pemieHnu 3K0I0THYECKUX MPOOIeM.

XuMHYECKHH IKCIIEPUMEHT:

M3yueHue 00pasIoB MaTepUaoB (CTEKJIO, CIJIaBbl METAJIOB, TIOJIMMEPHBIC MaTEPUAIIb).
MesxknpeaMeTHbie CBI3H

Peanuzanus mexnpeIMETHBIX CBSI3€H NPU U3YUYEHUH XUMUU B 9-M Kjlacce OCyUIECTBISAETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U TIOHITHIA,
ABJIIIOINUXCA CUCTECMHBIMU UI OTACIIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.
OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYyUHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHsI, aHAIIN3,
CUHTE3, KJIacCu(UKAIIHSI, IEPHUOJUIHOCTD, HAOIOIEHNE, SKCTICPUMEHT, MOACITUPOBAHNE,
U3MEpEeHUe, MOJICIb, SIBJICHHE, TAPHUKOBLIN 3(pPeKT, TEXHOIOTHUSI, MAaTepUAIIHI.

®duznka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIHI,
PaguOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUIECKUN 3apsi/l, IPOBOJHUKH, ITOJIYIIPOBOIHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BELIECTBa, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTAIITUIECKAS PEIIeTKA, CIUIaBbl, PU3NUYECKUE BETHUNHBI,

CAUHUIBI U3BMEPCHHA, KOCMHUYCCKOC TPOCTPAHCTBO, INIAHCTHI, 3BC31bI, COJ'IHI_IC.

Buonorus: porocunTes, qpixanue, ouochepa, IKOCUCTEMa, MUHEPATIbHBIE YA0OPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAeMBbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

IlnanupyemMbie pe3yabTaThbl 0CBOEHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE pe3yJabTaThl



JInaHOCTHBIE pe3yIbTaThl OCBOSHUS IPOrPaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
JOCTUTAIOTCS B X0J1e 00YYCHHS XMMHH B TUHCTBE YUCOHON M BOCITUTATEIILHOM
JEeSTEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU H
JYXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, IPUHATHIMU B OOIIICCTBE MPaBUIAMH U HOPMaMHU
MOBEJICHUS U CLIOCOOCTBYIOT MPOI[ECCaM CAMOIIO3HAHMS, CAMOPA3BUTHSI U COIMATTN3AIIAN
o0yJaromuxcs.

JImgyHOCTHBIE PE3YJIbTAaThI OTPAKAIOT TOTOBHOCTDH 06yqafom1/1xc;1 PYKOBOACTBOBATLCA
CHUCTEMOM TTO3UTHUBHBIX IOCHHOCTHBIX OpI/ICHTaLII/Iﬁ H paClIMPpCHUC OIIbITa ACATCIIBHOCTHU HA €€
OCHOBE€, B TOM YHCJIC B HaCTHU:

1)maTpuOTH4ECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJILTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HaCJIeINI0, TOHMMAaHHsI 3HAaYEeHHUsI XUMUUECKON HayKH B )KU3HU COBPEMEHHOTO 00IIeCTBa,
CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(POPMALIUEH O IepeIOBBIX JOCTHKEHUSIX U OTKPBITHAX
MHPOBOH 1 OTEYECTBEHHOW XMMHUH, 3aHHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPOWCTBE
MUpa 1 0OIIECTBa;

2)rpaaaHcKoOro BOCIIUTAHMS:

MIPEACTABJIEHUS O COLMATIBHBIX HOPMaxX U MPaBUjIaX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, YUeOHO-
HCCIIEA0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX IESITEIBHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HON COBMECTHOU EATEIHHOCTH MPU BHITIOJHEHUH YI€OHBIX, TO3HABATEIHHBIX
3aJ1a4, BHIIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB,
CTpEeMJICHHSI K B3aUMOTIOHUMAaHUIO U B3aMMOTIOMOIIIH B MIPOLIECCe 3TON yueOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MTOBEJCHUE U NOCTYIIKU CBOMX TOBApPUUIEH C
MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYKOB;

3)LIeHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEUIECTBE U XMMUYECKOM peaKiuu,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISAIOIINAE OCHOBY JUIS
MOHMMAaHHUS CYyIIHOCTH Hay4YHOUH KapTUHBI MUpPA, IPEACTABIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBS35X YEJIOBEKA C PUPOIHOM CPEoH, O
PO XMMHUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTUBBI, HAPABIICHHBIE HA NIOJIyY€HUE HOBBIX 3HAHUM 110 XUMUM,
HE0OX0UMBIC I 00BICHEHUS HAOII0JaeMBIX MPOIIECCOB U SIBJICHUIA, TO3HABATEIILHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM
paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYTHBIMU TEXHUIECKUMU
cpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

HMHTEpEC K 00YUYEHUIO U MTO3HAHMIO, JII0OO3HATEIIBHOCTD, TOTOBHOCTh U CITIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHOW M UCCIIEIOBATEIBCKOM NESATEITLHOCTH, K OCO3HAHHOMY

BBIOOPY HAIPaBIEHHOCTU U YPOBHs 00yUYEeHHS B ajbHeHIIeM;

4)dopMupoOBaHNSA KYJbTYPHI 310POBbS:



OCO3HAHME IIECHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOLIICHHUS K CBOEMY 370POBBIO, YCTAHOBKU
Ha 3JI0POBBIN 00pa3 KU3HHU, OCO3HAHHE TIOCIIEACTBUI M HETPUATHE BPETHBIX IPUBBIYCK
(ynorpeOIieHus amKoroisi, HAPKOTUKOB, KYpPEHHs ), HEOOXOAUMOCTH COOIOACHNUS TIPABUIT
0€30MmacHOCTH IpH 0OPAIEHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY M PEaNbHON JKU3HH;

5)Tpy10BOro BOCIUTAHUA:

MHTEpEC K MPAKTHYECKOMY M3YUYECHHUIO Podeccrii U Tpyaa pa3IuIHOTO POJa, yBaKEHHE K
TPYZy U pe3yJbTaTaM TPYyIOBOU JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS
MPEIMETHBIX 3HAaHUW TI0 XUMUH, OCO3HAHHBIN BHIOOD WHAWBUIYATBHON TPACKTOPUHU
IIPOAOIKEHHU 00pa30BaHUS C yUETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX UHTEPECOB M MOTPeOHOCTEH, yCTenHO# NpodhecCHOHAIBHON ASITETbHOCTH U
pa3BUTHsL HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJJalTUPOBATHLCS B MPO(HECCHOHAIBHON CpeIe;

6)3K0J10rM4eCKOro BOCTIMTAHUS:

AKOJIOTMUYECKH 11eJ1Iec000pa3HOe OTHOLIEHHE K MMPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHMs, TOHUMaHUE IICHHOCTH 3JI0POBOT0O U 0e30MmacHOro oopasa xKHu3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NICCKOMY U IICHXUIECKOMY 37I0POBbIO,
OCO3HaHHUE IIEHHOCTHU COOJIIO/ICHHUS TTPAaBHII OE30MMaCHOTO MOBEICHUS pU paboTe ¢
BEIIECTBAMHU, a TAKXKE B CUTyaIUIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HH JIIOJIEH;

CHOCO6HOCTI/I IMPUMCHATDH 3HAHUA, [TOJTYy4YaCMBIC IPpHU U3YYCHUU XUMUU, IJId PCIICHUA 3a1a4,
CBSI3aHHBIX C OKPY KaIOIIEH TPUPOIHON CPEIOH, sl MOBBIIEHUS YPOBHS KOJIOTUYECKOM
KyJIbTYpBI, OCO3HAHHUS TTI00AIEHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U IMyTel ux
pelIeHHs TOCPEICTBOM METOJI0OB XUMHUH, 3KOJIOTUYECKOTO MBIIIJICHUS, YMEHHS
PYKOBOJCTBOBATLCS UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTI/IBHOﬁ n COIII/IaJ'IBHOI\/JI IIPAaKTUKCE.

MeTanpeaMeTHbIe Pe3yJbTAThI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBIE 1711 POPMUPOBAHUS
MHUPOBO33pEHUS 00IeHaYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUI0Te3a, (aKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U Jp.), KOTOPbIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHHMM U3 ATUX NMpeaIMeTOB (POpMHUPOBATH
MIpEJICTaBICHHE O LIEJIOCTHOI HayYHON KapTHHE MUpa, U YHUBEPCAJIbHbIE YUEOHbIE 1eHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOPble 00ECIIeUnBAIOT
(dbopMHEpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHIO
y4eOHOU e TEIIHOCTH.

Ilo3naBaTenbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBbie Jornuyeckue aAeiicTBUA:

YMCEHUA UCII0JIb30BATh IMPUCMBI JIOTHYCCKOI'O MBIIIJICHHUA IIPU OCBOCHHUU 3HAHUI: PacCKphbIBaTb
CMBICJI XUMHYECKUX TTOHATHI (BBI,Z[eJ'IHTL HX XapaKTCPHBIC IPU3HAKH, YCTAHABJINBATDH
B3aUMOCBA3b C APpYTUMHA HOHSITI/ISIMI/I), HCIIOJIBb30BaTh NMOHATHUA OJIA 00BICHECHUS OTACIBbHBIX
q)aKTOB u HBHCHI/Iﬁ, BBI6I/IpaTB OCHOBAHH U KPUTCPUUN TJIA KJ'IaCCI/I(bI/IKaL[I/II/I XUMHNYCCKHX
BC€IICCTB 1 XUMHWYCCKUX peaKHI/Iﬁ, YCTaHaBJIMBATh NPUIUHHO-CJICACTBCHHLIC CBA3U MCKIAY



00BEeKTaMHU HU3YYCHUS, CTPOUTD JIOTHYCCKUC PACCYIKICHUA (I/IH,Z[yKTI/IBHBIe, ACAYKTUBHEIC, I10
aHaHOFI/II/I), JC€J1aTb BBIBOABI U 3aKITIOYCHU A,

yMEHHE NPUMEHSTH B MPOIIECCE TO3HAHUS MOHATHUS (IPEAMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbIE B XUMHH, IPE0OPa30BbIBATh HIMPOKO
MIPUMEHSIEMbIE B XUMUU MOJIEbHbBIE TIPECTABICHUS — XUMUYECKHH 3HaK (CUMBOJI
3JIEMEHTA), XUMHUecKasi popMyIia M ypaBHEHHE XMMUYECKON peaku — P peIIeHUH
y4eOHO-1103HaBaTENbHBIX 33/1a4, C YUETOM 3TUX MOJEJIbHBIX IPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIE IPU3HAKU U3yYaeMbIX 00BEKTOB — XMMUYECKHUX BEILECTB U
XUMHUYECKHUX PEaKIHH, BBISBISITh 001IME 3aKOHOMEPHOCTH, TPUUMHHO-CJIEICTBEHHBIE CBS3U
Y IPOTUBOPEYMSI B U3yUaEMBIX MPOLECCAX U SIBICHUSX.

Bba3oBble ucciaeaoBaTeabCcKue AeiicTBUS:

YMCEHUEC HUCII0JIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHU A, 4 TAKKC
B KQ4C€CTBC OCHOBBI JJIsA q)OpMI/IpOBaHI/ISI THUIIOTE3bI 110 MPOBCPKE NPaBUIIbHOCTU
BBICKAa3bIBACMbIX Cy>KI[6HPII>i;

MIPUOOPETEHUE OIBITA IO MJIAHUPOBAHUIO, OPIaHU3ALMH U IPOBEJCHUIO YUEHUUECKHUX
HKCHEPUMEHTOB, YMEHHE HAOII0IaTh 3a X0JJ0M IPOIIEcca, CAMOCTOATENIBHO TPOrHO3UPOBATh
€ro pe3yibTar, (OpMyIUpOBaTh 0OOOIIEHNS U BBIBOIBI 10 pe3yIbTaTaM IPOBEIECHHOIO
OIIBITA, UCCIIEOBAHUS, COCTABIIATH OTUET O MPOJEIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUIOB U
¢dbopM mpencTaBieHus, MOTyYaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJIsIpHAs
JUTEepaTypa XUMUYECKOTO COEepKaHUs, CIIPAaBOUHBIE TOCOOUS, peCypChl UHTEPHETA),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUYNBYIO M HEAOCTOBEPHYIO HH(OPMAITHIO;

yMEHHE IPUMEHSTh Pa3INYHbIC METO/BI U 3aIIPOCHI IPH MTOUCKE U 0TOOpE HHPOPMAIIH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JIJIsl BRITIOJTHEHUS YIEOHBIX U TIO3HABATEIIbHBIX
3aj1a4 OMpeIeICHHOTO THIIA, TPUOOPETEHUE OMBITA B 00JIACTH UCTIOIB30BAHUS
MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIIQJICHNE KYJIbTYPO aKTUBHOTO
UCTIOJIb30BAHUS PA3INYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO BEIOMPATh ONTHMAIBHYIO
dbopmy npencTaBiIeHus HHPOPMALIUU U WILTIOCTPUPOBATH PEeIIaeMble 33/1a4H HECIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu popmamu rpauky 1 UX KOMOMHAITUSAMH;

YMEHHE UCII0JIb30BaTh U aHAJIU3UPOBATh B IIpoLiecce yUeOHOM U MCCIIeI0BATENbCKON
JESITeTbHOCTH UH(POPMALIUIO O BIMSHUN MPOMBIIIJICHHOCTH, CEJIBCKOT0 X03HUCTBA U
TPAHCHOPTA Ha COCTOSTHUE OKPY>KaIOLIeH MPUPOJHOM Cpeibl.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAIbHbIE YueOHbIE 1elCTBHUS:
YMEHHUS 3a7aBaTh BOIIPOCHI (B XOJI€ Arasiora U (MJIu) IUCKYCCHH) MO CYIIECTBY 00CYX)IaeMOit
TeMBI, POPMYJIUPOBATH CBOU MPEJIOKCHUSI OTHOCUTEIILHO BBIMIOJIHEHUSI ITPEIOKESHHOM

3a7a4H;

YMCHUA NPCACTABIIATH NOJYUYCHHBIC PE3YJIbTAThI IMO3HaBaTEIILHOM ACATCIIBHOCTH B YCTHBIX U
IMUCbMCHHBIX TCKCTaX; ACJIaTh MPE3CHTALUIO PE3YJIBTATOB BBIITOJIHCHUSA XUMHUYCCKOI'O



SKCIIepUMEHTa (J1aOOpaTOPHOTO OIBITA, TA0OPATOPHOH pabOTHI IO HCCIIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHS Y4EOHOTO COTPYJHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIbHON U
HCCIIeI0BATENLCKON JESITeIbHOCTH IPU PELICHUH BO3SHUKAIONMX Mpo0JIeM Ha OCHOBE yyeTa
OOIIMX UHTEPECOB U COTTIACOBAHUS MO3UIHH (00CYX)IeH!Us,, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYpPMBI, KOOpJIMHALIUSA COBMECTHBIX JI€HCTBUH, ONpeieIeHNe KPUTEPHUEB O OLIEHKE
KadecTBa BBIMOJIHEHHOW paboTHI U Ap.).

PeryasitTuBHble yHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

YMEHHE CaMOCTOSITENILHO OIPEIENATh e e TebHOCTH, TUIAaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AEATEIBHOCTD, BBIOMPATh
Haunbosnee 3¢ heKkTuBHBIE CIOCOOBI PelIeHUs] Y4eOHBIX U TO3HABATEIbHBIX 33124,
CaMOCTOSITENILHO COCTAaBJIATh WIIM KOPPEKTUPOBATH MPEJI0KEHHBINH aJITOPUTM ACHCTBUI MTpH
BBITTOJIHEHUH 33JaHUI C YYETOM IMOJyYSHHS HOBBIX 3HAaHUH 00 U3yuaeMbIX 00BEKTaxX —
BEIIIECTBAX U PeaKklUsaX, OLEHUBATh COOTBETCTBUE MOJIyYEHHOIO PE3yJIbTaTa 3asBICHHON
1IEJIM, YMEHHE UCTIONIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIpeJjlaraeMble B yCIOBUU
3aJlaHNM.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 0013aTEILHOIO COAEPKAHNUS,
YCTaHOBJIEHHOTO IaHHOH (eiepaabHOi pabodel IporpaMMOii, BBIIENSAIOT: OCBOCHHBIE
00yy4aroIMMUCs Hay4Hble 3HAHUSI, YMEHUS U CLIOCOOBI ecTBUH, crierupuuecKue 1is
IPEeIMETHOM 001acTh « XUMHUSD, BUJIBI AEITEIBHOCTH 1O OJTYYSHHUIO HOBOTO 3HAHMUS, €T0
MHTEpIpeTaLni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX
CUTyalUsX.

8-ii ki1acce

K koHiry 00yueHus B 8-M KJ1acce mpeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCS] YMECHHIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYIa,
XUMUYECKHUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIbHASI ATOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
JIOJISl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUU, MOJISIPHBIN 00BhEeM, OKCHJI, KHCIIOTa,
OCHOBaHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
peakuus, KIacCu(PpUKAIUS PeaKIHii: PEaKIUU COSIMHECHHUS, PEAKITUHN Pa3TI0KEHUs,
peakuuu 3aMelIeH s, peakiuu oOMeHa, SK30- U SHI0TEPMHUYECKHE peaKkluy,
TEIUI0BOH 3P PeKT peakuuu, SAPO aToMa, SJICKTPOHHBIN CION aTOMa, aTOMHas
opOuTak, paguyc aToMa, XMMUYECKas CBA3b, MOJISIpHAS U HETIOJsIpHAs
KOBAJICHTHAs CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J0Jis
BellecTBa (MTPOIICHTHAS KOHIIEHTPAIIHMs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX IMOHATUNA U IPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUY BEIIECTB U UX MPEBPALCHUN;



UCTOJIb30BAaTh XUMUYECKYIO0 CHMBOJIMKY JJISl COCTaBIEHHS (DOPMYJI BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

OTIPEIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJIMHEHUSX, CTEIICHb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, PUHAIICKHOCTh BEIIECTB K
OTIpeIeJIECHHOMY KJIACCY COEAMHEHUH 1Mo (popMyiam, BUJ XUMHUECKOM CBSA3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMbIci [lepronnueckoro 3akona .M. Menaeneesa: 1eMOHCTPUPOBATh
[TOHUMaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX
noJyio’keHus B Ileproauueckoii cucreme, 3aKOHOB COXPaHEHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;
OIMCBIBAThH M XapaKTepu30BaTh Tabauunyto Gopmy Ileproanueckot cuctemMsbl
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHITHS «TJlaBHas noarpynna (A-rpynmna)» u
«mob6ounas noarpynna (b-rpynmna)», Manbie U 60JIbIIME TIEPUOJIBI, COOTHOCUTH
o0o03HavYeHusl, KOTopble nMetoTes B Tabnuue «Ilepuonuyeckas cucrema
xumMuyeckux ieMeHToB .M. MenzeneeBay ¢ 4UCIOBBIMUA XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3aps[ sSapa, 00lIee YHCIo
AJIEKTPOHOB U PACIIPEAEICHUE UX 10 IEKTPOHHBIM CIIOSIM);

KJ1acCUUIUPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKIUH (110 YUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, 110
TermoBomy ddekry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB Pa3IMYHbBIX
KJIACCOB, NOATBEPIKasl OMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

ITPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MO>XHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUM B Pa3IMUHbIX yCIOBUIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChI BELIECTB,
MacCCOBYIO JIOJF0 XMMHUYECKOTO 3JIeMeHTa 1Mo GopMylie COeTUHEHHS, MACCOBYIO
JIOJIIO BELIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuy;

MIPUMEHSITh OCHOBHBIE OIEpPallMH MBICIUTENbHON AESITEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHE, 00001IeHIE, CHCTEMATH3AINIO, KITacCU(DUKAIIIIO, BHISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /ISl U3yUEHUSI CBOMCTB BEILIECTB M XUMUYECKUX
peaxiuii, eCTeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HaOII0ICHEe, U3MEPEHHE,
MOJIETTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIA U MBICICHHBIN);

CJIeIOBaTh MPaBUJIaM IMOJIb30BAHUS XUMHUYECKON TTOCYA0N U Ta00paTOpPHBIM
000pyI0BaHKEM, a TAK)KE IIPaBUJIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKUHUSMU IO BBITIOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIMBITOB TIO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPOaa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM J10J1€¥l paCTBOPEHHOTO
BELIECTBA, UIAHUPOBATh U MIPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIET0UYEH U KHCIOT C MTOMOIIbIO0 HHAUKATOPOB (JIaKMYC,
dbenondTanenH, METHIIOPAHXK U IP.).

9-ii KJ1acc

K koHiry o0yuyenus B 9-M kJiacce mpeIMeTHbIC pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(POPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHUH:

PACKpPBIBATE CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHATUH: XUMUAYECKUHN 9JICMCHT, aTOM,
MOIJICKYJIa, UOH, KaTUOH, aHHOH, IIPOCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO,



BaJICHTHOCTb, 3JIEKTPOOTPULATENIHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast
peaKIus, XUMHYECKask CBS3b, TEIUIOBOM A (PEKT peakiiuu, MOJIb, MOJISIPHBIA 00bEM,
pacTBOp, IEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS AUCCOLUALIMS,
peaxIy HOHHOro 0OMeHa, KaTaln3aTop, XUMUYECKOe PaBHOBECHE, OOpaTHUMBbIE U
HEoOpaTHMBbIEe PeaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIJIEHUE, alJIOTPOIIHS,
aM(pOTEPHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKasl ),
KpHCTa/NINYECcKas pelieTka, Koppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUECKOU
peakuuu, npeaenbHo nonycruMas konneHrpanus 11K Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHATh 3TH
HOHSTHS [TPU ONIMCAHUM BEILIECTB U X IPEBPALLECHUI;

UCIIOJIb30BaTh XUMUUECKYI0 CUMBOJIUKY JUIsl COCTABJIEHUsS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OIIPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS] XUMHUECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIaccy COeIMHEHMH 10 (opMysiaM, BUJ XMMHUYECKOHN CBsI3U (KOBAJIEHTHAsI, HOHHAs,
METaJIJINYECKas) B HEOPraHMUECKUX COSIMHEHMSIX, 3apsil HOHA 110 XUMUYECKOU
(dopmyIie, XapakTep cpelibl B BOAHBIX paCTBOPAX HEOPraHUYECKHX COSAMHEHUH,
TUI KPUCTAJUIMUECKOHN PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneesa u
JIEMOHCTPUPOBATD €0 MOHMMAaHHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO
dopmy Ilepruoanueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB: pa3ianyaTh OHATUS
«rnaBHas noArpynna (A-rpynmna)» u «nobdouyHast noarpymnmna (b-rpymma)», masnsie u
OoJbIIMe EePUO/Ibl, COOTHOCUTh 0003HAYEHUsI, KOTOPbIE UMEIOTCS B
NEepUOIUYECKOM TabIHIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsijl Apa, 00LIee YKCIIO HIEKTPOHOB U
pacripeieIeHUe UX 0 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEMHEHHH B Mpeiesax MajiblX EPUOI0B U
IJIAaBHBIX MOATPYMII C YYETOM CTPOEHHUS UX aTOMOB;

KJ1acCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XMUMHUYECKHE PEaKIUH (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110
TETIOBOMY 3 (eKTy, IO U3MEHEHHUIO CTETICHEH OKHUCIICHUS! XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHNE U CTICIIU(PUUECKUE XUMHUUECKUE CBOICTBA
HPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPKAast ONMUCAHUE TPUMEpPAMU
MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;
COCTABJISATh YPABHEHUS 3JIEKTPOIUTHUECKON AUCCOLMALIMM KUCIIOT, Lefoueil u
CoJIeH, MOJIHbIE U COKpAIllEHHbIE YPABHEHUS peaklluii HOHHOTO OOMEHa, ypaBHEHHUS
peaKuii, MOATBEPKIAIOIIUX CYIIECTBOBAHHE I€HETUUECKOM CBA3H MEXTY
BEIIECTBAMH PA3JIUYHbIX KJIACCOB;

PacKpbIBaTh CYLTHOCTh OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMi MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca STHX PeaKlnii;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHU OT MX CTPOEHUS, BO3MOKHOCTH
NPOTEKaHUsI XMMUYECKUX MPEBPAILlEHUI B pa3INYHbIX YCIOBUSAX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 0 (hopMyJie COeTUHEHHS, MaCCOBYIO
JIOJIIO BEILECTBA B PACTBOPE, IPOBOIUTH PACUEThl 110 YPAaBHEHUIO XUMUYECKON
peakuuu;
co0JIr01aTh MPaBUJIA MOJIb30BAHHS XMMUYECKON TIOCYI0M U 1TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE TPaBUIIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C



Temarnueckoe MJIAHUPOBAHUE

UHCTPYKIMSAMH 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMUUECKUX OMBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIECKHUCIIOTO Ta3a);
e TPOBOJAUTH PEAKIUH, MOATBEPHKAAIOINE KaYeCTBEHHBIN COCTAB Pa3IMYHbBIX
BEIIIECTB: PACIO3HABATH ONBITHBIM IIyTeM XJIOPHA-, OpPOMHI-, HOIUA-, KapOOHAaT-,
docdar-, cunukat-, cyab(ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
M3yUYCHHBIX METAJIOB, PUCYTCTBYIOIMINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX

BCIIECTB;

e TIPUMEHSATH OCHOBHBIC OTEPAIIUU MBICIIUTEIBLHOM JIESITEIIbHOCTH — aHAJIU3 M CHHTE3,
CpaBHeHI/Ie, 0606H_ICHI/I€, CUCTEMATHU3allUuI0, BEIABJICHUC HpI/I‘-II/IHHO-CJIeIICTBCHHBIX
CBSI3€M — JIJIs1 U3yYEHUS CBOMCTB BEIIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-
Hay‘-IHBIe METOABI ITO3HAHUSA — Ha6HIOI[eHI/I€, I/ISMepeHI/Ie, MOI[CHI/IpOBaHI/Ie,
9KCIIEPUMEHT (peanbHbIi U MBICTICHHBIN).

«r
8-i1 ki1acc
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne | HaumeHoBaHue (npoBbie)
n/ | pasieloB M TeM | Beer | Koutpoabn | [IpakThueck 06pazoBaTebHbIe
| MpOrpamMMbl 0 ble paboThl | He paboThl | pecypeni

Pasnen 1.IlepeoHayanbHbIe XMMHYECKHE IOHATHS

XUMUS — BaXKHAA
o0JacTh
€CTECTBO3HAHUSA U

bu6anorexa ®I'UC «Mos
mrkoJia» — lesson.academy-

I MIPaKTUIECKON > 2 content.myschool.edu.ru/04/

HOEATEIIbHOCTH 08

yenoBeKa

BemectBa u Xumus, 8 xnacc, PI'AOY
1.2 | xumuueckue 15 1 HIIO «Axamemus

peakuuu Munnpocsemenus Poccun»
Hroro no pazneny 20

Paznea 2. BaxkHelilune

NpeaACTABUTEIN HCOPraHM4eCKUX BEIIECTB

2.1

Bo3znyx.
Kucnopon.
IToustue 00
OKCHJaxX

ONEKTPOHHBIN
00pa3oBaTeNbHBIN PeCypc
«/lomamrnue 3aganus.
OcHoBHOE 0011Iee
oOpa3oBaHue. XuMus», 8—9
knacc, AO «13gatenscTBO
"[IpocBemienue"»




Bonopon. Tpenaxep «O06nako

2.2 |TlonsTHE O 8 1 3HaHUM». XUMHIA. 8 Ki1acc,
KHCIIOTaX M COJISIX 000 «Duzukon Jlad»
Bopa. PactBopsl.

2.3 | Iloustre 00 5 1 1 <.>
OCHOBAHHIX
OCHOBHBIE KJIACCHI

2.4 | neoprannueckux |11 1 1 <..>
COE€IUHCHUI

Wroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX 3J1eMEHTOB
JA.A. MenneneeBa. CTpoeHue aToOMOB. XUMHYECKAs CBA3b. OKUCIUTETBHO-
BOCCTAHOBHTE/IbHbIC PEAKIMHI

[Tepuonnueckuii
3aKOH U
[Tepnoanueckas
3.1 | SreTema 7 <.>
XUMUYECKHUX
anemenToB ..
Menneneesna.
CrpoeHue aToMOB
Xumuueckas
CBSI3b.
3.2 | OkucnuTenbHo- 8 1 <..>
BOCCTAHOBUTEIbH
bI€ pEaKIUU
Hroro no pazgeny 15
IToBTOpEHME 3 <..>
OBULIEE
KOJIMYECTBO
YACOB I10 68 3 6
[MTPOI'PAMME
9-u kiace
Kosan4yecTBo yacos DJIeKTPOHHbBIE
Ne | HaumeHoBaHue (undpoBbIc)
n/ |pasienoB MTeM | Beer |Kontponsh |IpakTuueck 06pazoBaTebHbIE
| TpOrpaMMbI 0 ble paGoThl | He padoThI pecypeb




Pa3nen 1.BemecTBo U XUMHYeCKHE peaKIMH

[ToBTOpEHME M
P bubmuorexa ®I'MC «Mos
yrayOsieHue
. mikosia» — lesson.academy-
1.1 | 3HaHMI1 OCHOBHBIX |5 1
content.myschool.edu.ru/04/
paznenoB Kypca 8 09
KJ1acca
OcHoOBHBIC Xumus, 9 knace, DI'AOY
12 3aKOHOMEPHOCTH 4 JITIO «Axagemust
| xuMUYeCcKuX MuHNpOoCBeIeHUS
peakuuii Poccuny
ONEeKTPOHHBIN
DNEKTPOIUTHUECK o0pa3oBaTeNbHbII pecypc
ast TUCCOITHAITHSI. «JlomamHue 3amaHus.
1.3 | Xumuueckue 8 1 OcHoOBHOE 0011IEE
peakiuu B obpazoBanue. Xumus», 8—9
pacTBopax knacc, AO «31aTenscTBO
"IIpocBenieHue"»
Hroro no paszneny 17

Paszgea 2.HeMeTaJIBI M X COCIUHEHUSA

O06mas
XapaKTEePUCTHKA
XHUMHYSCKHX
asemenToB VIIIA-
TPYMIIBL.
T"anorensr

2.1

Tpenaxep «Obmako
3HaHUN». XuMHus. 9 Kiacc,
000 «®PuzukoH J1adc»

O0mas
XapaKTePUCTUKA
XUMHUYECKUX

2.2 6
yeMeHToB VIA-
rpynmsl. Cepa u ee

COCAMHCHUA

Oo6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 | anemeHToB VA- 7
rpynnsl. A3oT,
dhochop u ux

COCAMHCHUA

OO6mas
XapaKTepUCTHKA
XUMHYECKHUX
2.4 | snemenToB IVA- |8 1
rpynnsl. YTIepoa
1 KPEMHHU U UX
COEIMHEHUS




Hroro no pazneny 25

Paznen 3. MeTajliibl M HX COeTHHEHNS

31 OO0m1ue cBolicTBa 4
" | MeTaIIOB
Baxxneiinie
3.2 | MeTaIbl ¥ UX 16 1
COEINHEHUS
Hroro no paszneny 20

Pasznen 4. Xumus u okpy:xaonias cpeia

BemectBa u
4.1 | maTtepuansl B 3
AKHU3HU YeJI0BEeKa

Hroro no pazneny 3

IToBTOpEHME 3

OBUIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOI'PAMME
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