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HOACHUTEJBHAA 3AIIMCKA

PabGouast mporpamma mo y4yeOHOMY mpenMery «XuMmus» pazpaboTaHa B
COOTBETCTBHH C:

— ®enepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «OO6 o06pa3oBaHuu B
Poccuiickoit @enepannn» (B AEUCTBYIOIIEH pEJAKIINHN);

— npuka3zom Munnpocsemenus Poccuu ot 31.05.2021 Ne 287 (®I'OC O0O0);

— (enepanpHON 00pa3oBaTEIBLHOM TIpOrpaMmoi (mprka3 MUHIPOCBEIICHUS
Poccun ot 18.05.2023 No 370, B jelcTByroIeHd peaakiuu), BKIOYas
dbenepanpHy0 pabovyro IporpaMmMy Mo yueOHOMY IpeaMeTy « XUMHU,
— TI0JIOXKEHHEM O paboueil mporpamme 00pa3oBaTeIbHON OpraHU3allUH.

[IporpaMMa 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IEro o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUsl, PEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepaqbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHUEIIUHU MPENoAaBaHusl y4eOHOTo npeameTa « XuMus»
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

HporpaMMa 110 XHMMHH pa3pa60TaHa C OCJIBIO OKa3aHMA MGTOﬂHHGCKOﬁ
IIOMOIIHU YUYHUTCIIO B CO3JaHNHU pa60qeﬁ IIporpaMMmaI 110 y‘-IC6HOMy npcamMceTy.

[IporpamMa 10 XWMHU JaeT MPEJCTABICHUE O IEJAX, OOIICH CTpaTerHH
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHaBIIUBACT 00s13aTeIBHOE MIPEAMETHOE COJZIEpKaHUE,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE TIO
paszzenaM M TeMaM MPOrpaMMbl MO XUMHH, OMPEIETSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUSI XHUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxcs, OMNpPEAeNsSeT BO3MOXXHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpamMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, a TaKXKe TPEeOOBaHHUM K
pe3yibpTaTaM 00ydYeHUST XUMUU Ha YPOBHE IIEJICH N3YUYEHUS MPEaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OOyYarouerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>KAT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro MpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI INYHOCTH, €€ 0011el U (QyHKIIMOHATLHON TPAMOTHOCTH;



BHOCHUT BKJaJa B (pOpMHpOBaHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEU
oOyyaroluxcs,  HaBBIKOB MX CaMOCTOSITENIbBHOM  y4eOHOH J1eATeIbHOCTH,
DKCIEPUMEHTAIbHBIX M HCCIIEOBATEIbCKUX  YMEHUH, HEOOXOAMMBIX  Kak
B IIOBCE/IHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITEIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsi1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SABJIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YYaIOIINXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOINCHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IIPHPOJIC, K YCIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHble HampaBiieHUs B OOYyYEHUU XUMHUU OOECIEYMBAIOTCS CHEIU(DUKOM
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEICICHHOM dTare ee
pa3BUTHUSL.

Kpr XUMHH Ha YPOBHC OCHOBHOI'O O6III€F0 O6paBOBaHI/IH OPUCHTHUPOBAH Ha
OCBOCHHC O6y‘-IaI-OIHI/IMI/IC5I CUCTCMBI IICPBOHAYAJIBHBIX MOHSATHH XHUMHNHU, OCHOB
HCOpI QHUYECKOM XUMHUM H HCKOTOPBIX OTACJIBHBIX 3HAYUMBIX MOHSITHHI
opr AHUYCCKON XMMHUH.

CrpykTypa coliepaHusl MPOrpaMMbl IO XUMHUKM C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOI0 TMOAxoAa K €€ u3ydeHuro. Coaep:kaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHSATHUH 0 XUMHUYECKOM DJICMEHTE M BEILIECTBE U CUCTEMBI IIOHSITHN O XUMHYECKOMN
peakiuu. OO0 3TH CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHBI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKHUX IMPEIACTABICHUN
Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;
YYEHUS O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

MPEJCTaBICHUIN 00 JEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOpaXx.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K PYTOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHHS M TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN NMPAKTUYECKOTO ITPUMEHEHUS U TIOJIYUYECHUS N3YYaEeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XHUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO U
METOJaM TMO3HaHMs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kjacey.

[Ipy wu3ydeHHW XUMUU TPOUCXOAHUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUECKHUX
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3HaHUU — BaXHEUIINX (DAKTOB, MOHSITHM, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYNHBIX O00OOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, SA3blka HAyKH, B
IPUOOILEHUH K HAYYHBIM METOJaM

MO3HAHUS TPU M3YYCHUU BEHIECTB M XUMHUYECKUX peakluuii, B
bopMHpOBaHUN W PA3BUTUU TO3HABATEIBHBIX YMCHHM W WX NPUMCHCHUH B
y4e0HO-TI03HABATENBHON U yueOHO-UCCIIEI0BATENBCKON AeSITENbHOCTH, OCBOCHUN
IpaBuJ 6€30MMaCHOTO OOPAIECHHS C BEIIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipu u3yyeHnn XUMHUU Ha YPOBHE OCHOBHOT'O OOIIETO0 00pa30BaHUs Ba)KHOE
3HaYEHHE NPUOOPENN TaKue IeH, KaK:

dbopmupoBaHue MHTEJIEKTYaJIbHO pa3BUTON JUYHOCTH,
TrOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITHIO
penieHuni, ciocoOHON aanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSAM >KU3HU;

HallpaBJIE€HHOCTb  OOy4Y€HHMs  Ha  CUCTEMAaTUYECKOE  MPUOOIICHHE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHON JEATEIBHOCTH, HAYUYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

o0ecreueHre ycioBUi, CIOCOOCTBYIOUIUX MPUOOPETEHUI0 00YYarOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

dbopmupoBanue oOmel (QYHKIUOHATBLHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXaIOLEr0o MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEIHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

(GopmupoBaHue |y  oOyyarolmuxcs TyMAaHUCTUYECKUX  OTHOILUEHUH,
NOHUMAaHUsl LEHHOCTU XUMHUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JESITENIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

pa3BUTHE MOTHBALlMM K OOYUYEHHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HAmpaBICHHOCTU AalbHEHIIIEro
oOy4eHus.

OO011ee yncio 4acoB, peKOMEHA0BAHHBIX Ul U3yYeHUs] XUMUHU, — 136 Jacos:
B 8 kijacce — 68 wacoB (2 yaca B Henento), B 9 kimacce — 68 dacoB (2 4daca B
HEJIEITI0).



COILEPKAHUE OBYUEHUASA

HCpBOHa‘IaJII)Hble XUMHUYCCKHUC ITOHATHUA

[Ipenmer xumun. Ponb XuMHUM B )KU3HU 4YEJIOBEKA. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI M MOJICKYJIbI. Xumuueckue dJIeMEeHThl. CHMBOJIBI XMMHYECKHX
DJICMCHTOB. HpOCTBIe N CJIOXXHBIC BEIICCTBA. ATOMHO'MOHGKYHHPHOG YUCHHC.

XuMuueckas q)OpMy.]Ia. BanenTHOCTH aTOMOB XHMMHUYECKHUX DJIEMCHTOB.
3aKOH TMOCTOSIHCTBAa COCTaBa BCIICCTB. OtHocuTenbHAss aToMHas Macca.
OTtHoOcuTEIbHAS MOJICKYJIpHAA Macca. MaccoBas JOJIAI XUMHUYCCKOI'O 3JICMCHTA B
COCIUHCHHUU.

KomnuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIWYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuersl mo dopmynam
XUMUYECKUX COCTMHEHUM.

dusnyeckre U XUMHUYECKUE SBICHHsI. XUMUYECKast PEeaKIUsI U €€ TIPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarms
XUMHUUYECKUX peakiuid (COeNMHEHUs, pa3jI0KECHHUS, 3aMEIICHHs, OOMEHaA).
XUMHUYECKHUI SKCTIEPUMEHT:

3HaKOMCTBO C XMMHUYECKOH MOCY10H, MpaBuiiaMu paboThl B 1a0OpaTopuu U
npyuemMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O0OpPYAOBAHUEM, W3YUYEHUE U OIMUCAHUE
buznyecKknx CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIIOTON) SBIICHUH, HAOII0OIeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (I1),
U3y4eHHE CIOCOOOB pa3fesieHusi cMeceil (C MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbIMIapMBaHueE, AUCTUIUIALNS, XpoMaTorpadus), MIpoBeIeHUE OUNCTKU MOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3/aHUE MOJEJIeH MOJeKyI
(mapocTepkHeBbIX ). BaxkHelime npeacTaBUTeIN HEOPraHUIECKUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 37€MEHT U IpOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xucmopoga. CrocoOb!
MOJIYYeHHUST KUCIopoJa B J1abopaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCI0Opoaa.

TernoBoit 3¢(dekT XUMUYECKOH peakii, TEPMOXUMHYCCKUE ypaBHEHUSI,
9K30M DHAOTEPMHUYSCKHE peaklnuu. TOILUIMBO: yrojib W MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bopopon — snemeHt u mpocrtoe BemecTBO. Haxoxnenue Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nostydeHusi. Kuciaotel u comu.

MousipHbIi 00BEM Ta30B. PacyeTsl M0 XUMUYECKUM YPABHEHHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpEL.
HacpilieHHble M HEHACBIIMIEHHBIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jig BELIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBa BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranumdeckux coenumueHuid. Oxcupapl. Kinaccudukanms
OKCHJIOB:  COJICOOpa3yrolIue (OCHOBHBIE, KHCIIOTHBIE,  amM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duszmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcnoBanusa. Krnaccudukarsi OCHOBaHUM: IIENIOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @uznyeckue u
XHMHYECKHE CBoOMcTBAa KHUCIOT. Psm aktuBHOcTH MeTawtoB H.H. bekerosa.
[lomy4yeHne KACIIOT.

Conu. HoMeHknaTypa conen.
DOU3NYECKe U XUMUYECKHUE CBOMCTBA coJiel. [losryueHue cosiei.

['eHeTnyeckass CBSI3b MEXAY KIAacCaMU HEOPraHWYECKUX COCOUHECHUMU.
XUMHUUYECKHUI SKCTIEPUMEHT:

Ka4€CTBEHHOE OIpE/ICIICHUE COJEPKAHUS KMCIIOPO/ia B BO3AyXE, MOJIYyUCHHUE,
coOupaHue, pacrmo3HaBaHWEC M H3YUYCHHE CBOMCTB KHCJIOpOJa, HaOII0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, PACMO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pPa3IMYHONM PacCTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOM
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
uccieoBaHne  o0pa3IoB  HEOPraHWYSCKHX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHHE M3MEHEHUS OKPACKH MHJWKATOPOB B PAacTBOpaxX KUCJIOT M IIEJIOUCH,
u3yueHue B3aumojencTBua okcuaa meau (II) ¢ pacTBOpom cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMHu, peakluil HeUTpalh3aluH, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajuia IPYTHUM U3 PACTBOpA COJIM, PEILICHHUE

JKCIIEPUMEHTANIBHBIX  337ad 1o  Teme «Baxueummue KJIaCChI
HEOPraHUYECKUX coeauHeHni». Ilepmogmyeckuit 3akoH wu Ilepuonnueckas
cuctrema xumuueckux osnemeHtoB J[.M. MenneneeBa. CtpoeHue aTOMOB.
Xumuueckas cBA3b. OKUCIUTEILHOBOCCTAHOBUTEIBHBIE PEAKIIUU



[TepBbie TOMBITKK KiIacCU(MUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsATHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yloT aM(pOTEpPHbIE OKCHUIbI
U THUJIPOKCHU/IBI.

Ilepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
HN.UM. MenneneeBa. KopotkomepuogHas ©  JJIMHHONEPUOAHAS  (OPMBI
[lepnogmueckon cucteMbl xuMudeckux anemeHnToB .M. Menneneesa. [lepuons n
rpynnsl. PU3NYECKUl CMBICIT OPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U IPYIIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tombl. OJIEKTPOHBI.
CrpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[lepnogmueckonn cucrembl .M. MenneneeBa. XapakTepuCcTHKa XWMHYECKOTO
AJIEMEHTA M0 ero noyoxeHuto B [lepuoanueckoit cucreme 1.11. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUs pPaJguyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U EPUOAAM. 3HAYEHUE
[leprogmueckoro 3akoHa u Ilepuoandeckoi CHCTEMBI XUMUYECKHAX IJIEMEHTOB JUIS
pa3BUTHA HAYKHU U nIpakTuku. [[.1. MeHnneneeB — ydeHsbli U rpaXKJaHuH.

Xumuueckass cBa3b. KoBajeHTHas (HOHHpHaH )51 HGHOJ'ISIpHaH) CBi3b.
QHGKTpOOTpI/IHaTeJIBHOCTB XUMHYECKHUX AJIeMEHTOB. MoHHAas CBSI3b.

Crenenbp  okucieHusa.  OKHUCIUTEIbHOBOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporiecchl OKHUCIIEHUS U BOCCTAaHOBJIEHUS. OKHUCIUTENIM W BOCCTAHOBUTEIIM.
XUMHUYECKUHN SKCIIEPUMEHT:

M3y4yeHue oOpasloB BEIIECTB METAUIOB MU HEMETAJIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiuu pa3aoxKeHus, CoequHeHUs ). MeXnpeIMEeTHbIC CBS3U

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHM B 8 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAy4YHBIX
MOHSATHUM, TAK W MOHATHUH, SABIIOLIIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX ITPEAMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaliu3, CHHTE3, KiIacCu(UKAIMsI, TEePUOJANIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

@dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BELIECTBO, TEJO,
00beM, arperaTHoe COCTOSHHE BEIIeCTBA, ra3, (GU3HMYECKUE BEIIMUMUHBI, CIUHHUIIBI
M3MEpPEHMSsI, KOCMOC, TIJIAHEThI, 3Be3/1bl, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEpaAIbl, TOPHBIE MOPOAIBI,
TI0JIE3HBIE UCKOTIAeMBbI€, TOTUTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YIIbTATBl OCBOCHHUA IIPOrpaMMbl OCHOBHOI'O O6HICI‘O
06pa3013aH1/151 JOCTHUI'alOTCI B XOJIC O6Y‘I€HI/I5{ XUMHHU B CIHMHCTBC y‘-IED6H01>i u
BOCHHUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUITMOHHBIMHA pOCCHﬁCKHMH
COMMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBCHHBIMH HICHHOCTAMHU, IIPUHATBIMHU B
06HICCTBC [nmpaBuJIaMl MW HOpMaMH IIOBCACHUA U CHOCO6CTBYIOT Imponecccam
CaMOIIO3HaHM1sA, CAMOPA3BUTHA U CONUATIN3allnN 06yqa10mnxcsl.

JIMYHOCTHBIC PE3YIIbTAThI OTPpaAXKaroT I'OTOBHOCTB 06yqa}0umxc;1
PYKOBOIACTBOBATLCA CUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ )51
PaCHiupCHUC OIIbITa ACATCIBHOCTH Ha €C OCHOBC, B TOM YHCIIC B 4YdCTH! 1)
MMaTpUOTHUYICCKOI'O BOCIITUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJEOUIO0, MOHMMaHUsA 3HAYEHUS XUMHUYECKOU
HAayKH B YXU3HU COBPEMEHHOro OOLIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOMN
uHdopMmalmerr O TMepeloBBIX JOCTIDKCHHUSIX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHOM XMMUH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE
MUpa 1 00IIeCTBA; 2) IPaKJaHCKOTO BOCIIUTAHUS:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax MW NpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUSI MOCIICICTBUI MTOCTYNKOB; 3)
LIEHHOCTH HAYYHOTO TTO3HAHUSL:

MHUPOBO33PEHUYECCKUX MPEACTABICHUN O BEHIECTBE M XMMHYECKOW PEAKIINU,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIIOLIMX
OCHOBY JIJIi TIOHMMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpPA, MPEJACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABAaTEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHHM T10
XUMHH, HEOOXOIUMBIX JIs1 0OBSICHEHUS HAOI01aeMBbIX IPOIIECCOB U SBICHUI;

MO3HABATENbHON, WH(OPMAIMOHHOW M YMTATEIbCKOW KYJIbTYpbl, B TOM
YHCJIE HABBIKOB CAMOCTOSITENIbHOW pabOThl ¢ Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMALMOHHBIX
TEXHOJIOT UM,

HHTEpECa K 06y‘ICHI/IIO N IIO3HAHHIO, JII-0603H8.TCJ'II>HOCTI/I, I'OTOBHOCTH H
CITOCOOHOCTH K CaM006p8.30BaHI/IIO, HpO@KTHOﬁ 141 I/ICCHC,ZIOBaTeHBCKOﬁ



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
nanbHeiem; 4) GopMUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHMsI LEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOLIEHUA K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >XKMU3HHU, OCO3HAHUS MOCIEICTBUNA WU
HENPUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH  COOJIIOJICHUST TpaBuiI  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M PEAIbHOM KU3HU; 5) TPYJOBOIO BOCIIUTAHUS:

MHTEpeca K MPAKTHUYECKOMY H3Y4YCHHIO MpodeccHil U TpyAa pa3indHOTO
poJia, yBaXX€HUE K TPYAY U pe3yJibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHsS MPEAMETHBIX 3HAHUH MO0 XUMHH, OCO3HAHHOTO BHIOOpA
WHIUBUIYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C yY€TOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJJalITUPOBATHCS B NPO(ECCHOHANBHOU cpene; 6) IKOJIOTHYECKOTro
BOCITUTaHUSA:

HKOJIOTMUYECKU 11€JIECO00OPA3HOTO OTHOIICHHUS K TMPHPOJAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHUS, MOHUMAHHSI IEHHOCTH 3[JOPOBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
buznyecKOMy MU TICHXHYECKOMY 3I0pOBBIO, OCO3HAHHS IIEHHOCTH COOIIOICHHUS
IpaBwJI OE30MMACHOTO TOBEICHUS TpU PabOTEe ¢ BEIIECTBAMH, & TAKXKE B CUTYaIHsX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJIyYaeMble PU U3YYEHUH XUMHH, JIJIs
peleHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, IOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KyJNbTYphbl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH MX PEIICHHs TIOCPEACTBOM METOJ0B XUMHUH;

DKOJIOTMYECKOTO  MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTbCSI WM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeagMETHBIX — PE3YyJbTATOB BBIACISIOT  3HAYMMBbIC
uist (QOPMUPOBAHKST MHUPOBO33PEHHUS OOICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
MPUHITUI, THIOTEe3a, (GaKT, CHCTeMa, MPOIECC, IKCIIEPUMEHT U JAPYTroe), KOTOphIe
HCIOJIb3YIOTCS

B ©CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTax U IO3BOJISIIOT Ha OCHOBE
3HAHUHN U3 ATUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEIOCTHON HAyYHOU
KapTUHE MHpa, W YHUBEpcalbHbIE Y4YeOHBIC JehCTBUA (ITO3HABATEIIbHEIE,
KOMMYHUKATUBHBIE, PEryJISATUBHBIC), KOTOpBIE 00eCIeunBarOT
dbopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO H
OCYILIECTBIICHUIO YUYEOHOM EATEeIbHOCTH.

ITo3HaBarenbHBIC YHUBEPCAIbHBIC YUeOHBIC IeUCTBUA ba3oBbie JorHMUecKre
JICUCTBUS:

YMEHHUE HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUH
3HAHMI: PACKpBIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIAEIATh UX XapaKTEpHbIE
MPU3HAKHM, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh

10



IIOHATHUA AJIA 00BACHEHUS OTACIBbHBIX (baI(TOB )51 HBJ’IGHHﬁ, BBI6I/IpaTB OCHOBAHUA U
KpUTCPpUU JIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BCIICCTB N XHMMHNYCCKHUX peaKHHﬁ,
YCTaHaBJIMBATh IIPUYUHHO-CJIICACTBCHHLBIC CBA3U MCKAY 00BEeKTaMH HN3Yy4CHUA,
CTPOUTH JIOTHYCCKHUC PACCYKICHUA (I/IH,ZIYKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJIOFI/II/I),
IIPOBOJAUTH BBIBOJAbBI U 3aKIIFOYCHUA,

YMEHHE TPUMEHATh B TMPOIECCE TMO3HAHUA TMOHATUSA (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATH MIMPOKO IMPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHYeckas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a/71a4, C Y4eTOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBIABISATh U XapPaKTEPU30BATHh CYIIECTBEHHBIC
MIPU3HAKHA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEYUHS B U3YUAEMBbIX MPOLIECCAX U SIBICHUSAX. ba30BbIe UCCIIEI0BATENBCKIE
JIEUCTBUS:

YMCHHUC HCIIOJIb30BATH ITOCTABJICHHBIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA
IIO3HaHHs, a TaKXKC B KadCCTBC OCHOBBLI JIA (1)0pMI/IpOBaHI/ISI THuIIOTC3bI IIO
IIPOBCPKEC IIPABUJIBHOCTH BBICKA3bIBACMBIX CY)KI[CHI/If/'I;

MpUOOPETEHUE OIbITa 1O IUIAHWPOBAHWIO, OPTaHU3AIMH W IPOBEIACHUIO
YUEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIIogaTh 3a XOJIOM IIpolecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEICHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET
o0 mpojenanHoi pabore. PaboTa ¢ undopmaruei:

yMEHUE BBIOWpATh, aHAJIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHOTIOMYJISIpHAsT ~ TUTEpaTypa XHMHYECKOTO COJCpXKaHUsS, CIpPaBOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHATh Pa3IndHbIe METOMBI U 3alPOChl TPHU TOWCKE M OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJI BBITOJTHCHHS
y4eOHBIX W TIO03HABATEIBHBIX 3a7a4 OMPEICICHHOTO THIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTOJIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJb30BAHMSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMU CXeMaMH, JharpaMmamu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YMEHUE HCIONb30BaTh M  aHAJIM3UpOBaTh B IIpolecce Yy4eOHOU U
UCCJIEI0BATENLCKONW JEATEIbHOCTH UHPOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILICH IPUPOLHOMU
CPEBL.

KoMMyHMKaTHUBHBIE YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS:
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YMEHHE 3a7aBaTh BOINPOCH (B XOJe aAuanora W (WUiau) JIUCKYCCUHU) IO
CylIecTBy  oOcyXknaemMoil  Tembl, (OpPMYyJIUpPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIFHO BBIMIOJHCHHS TIPEJIOKEHHOMN 3a/1a4H;

MpUOOPETEHHUE OIBITA PE3EHTAIIUN PE3YJIbTATOB BBHITIOJIHCHHUSI XUMUYECKOTO
IKCIIEpUMEHTa (JTa0OPAaTOPHOTO OMBITA, JAOOPATOPHOI pabOTHI IO WCCIIEIOBAHHIO
CBOMCTB BEIIECTB, Y4EOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU IO3HABATEIbHOU U
UCCIIEIOBATENbCKON JEATENIbHOCTA MNPHU PEIICHUM BO3HUKAIOUIMX MpoOJieM Ha
OCHOBE yueTa OOIIMX WHTEPECOB M COTJACOBAHUS MO3ULMN (00CYyXaeHus, 0OMeH
MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOPJWHAIMS COBMECTHBIX JICHCTBUI,
OTpeIeSICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE);

PGFYJISITI/IBHBIC YHUBCPCAJIBHBIC y‘-I€6HI>I€ I[GﬁCTBH)I:

YMEHHE CaMOCTOSITEIIBHO ONPEACIATh IENH IeATEIbHOCTH, TUIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEIJIOKCHHBIA  aITOPUTM JIEUCTBUM TMPH  BBITIOJIHEHUHM 3aIaHUM C  y4eTOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IE€H, YMEHHE
HCITI0JIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 8 kjacce y oOywaromerocss OyayT copMUpPOBaHBI
CJIeIyIONTME TTPEIMETHBIC PE3yJIbTAThI IO XUMUU:

PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSTHW: aTOM, MOJIEKYJa,
XAMUYECKUN  DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJIHOPOJHAs), BaJlGHTHOCTh, OTHOCHUTEIIbHAsi aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAash Macca, MaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHUE, COJIb, JJEKTPOOTPULIATEIBHOCTh, CTEIECHb OKHCIICHUS, XMMHUYECKas
peakius, KiacCu(pUKaIus peakiuii: peakiiui COSANHCHHS, PEaKIINN Pa3I0KEHUS,
peaknuu 3aMerieHus, peakiuu OOMeHa, H9K30M DJHIAOTEPMHUYECKHE PEaKIIUH,
TEIUI0BOM A(PGhEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XHMHUYECKas CBs3b, TOJSIpHAs ¥ HEMNOJspHas
KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAasl J0JIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKHUX TMOHSTHUH U
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUN;

UCIIO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIs COCTaBJIEHUS (DOPMYIT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

OMpeNeNsITh BaJCHTHOCTb aTOMOB JJIEMEHTOB B OWHApPHBIX COEIMHEHMSX,
CTENEHb OKHUCIIEHHUS D3JEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEILECTB K OINPEACICHHOMY KJIACCy COEIUHEHUN Mo GopMysiaM, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHASA) B HEOPTaHUYECKUX COCIUHEHUSIX;
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packpsiBaTh  cMmbIicn  [lepnomnmueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJIUYECKOM  3aBUCHUMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B llepuoauyeckoil cucreme, 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yYeHHMsI, 3aKOHAa ABOraJpo; ONMUCHIBATh M XapaKTEepU30BaTh TaOIUYHYIO (GOpMy
[leprouyueckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3iMuaTh MOHITHUS «TJIaBHAS
noArpynmna (A-rpymnmna)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIINe
NEPUOAbI, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCI B  TabiuIie
«Ilepuonnueckas cucrema xumuueckux dneMeHTtoB J[M. Menneneesa» ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKUX DSJIEMEHTOB
(cocTtaB W 3apsan sapa, oOIIee YHCIO JJIEKTPOHOB M PpACHpeleleHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE D3JIEMEHTbl, HEOPraHMYECKHUE BEIECTBa,
XUMUYECKHE PEAKIMHU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLUU BEIIECTB, 110
TeII0BOMY 3P (DEKTyY);

XapaKTCPHU30BaATh (OHI/ICBIBaTL) O6IIII/IC XUMHYECKHE CBOMCTBA BCIICCTB
Pa3IMYHBIX KJIACCOB, IIOATBCPIKAAA OIIMCAHHUC IIPUMCpaMHU MOJICKYJIAPHBIX
ypaBHCHI/If/'I COOTBCTCTBYIOIIIHNX XUMHNYCCKHUX peaKHHﬁ;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MNPOTEKAaHWUs XWMHYECKHX IIPEBPALCHUNA B Pa3IMYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 10 (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PAcTBOpPE, MPOBOJIUTH PAaCcUeThl MO YPAaBHCHHUIO XWMHUYECKOU
peaKIuu;

IPUMEHSTh OCHOBHBIE OTIEpPAIlii MBICIUTEIBLHON JIEATCIIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHOCIIEACTBEHHBIX CBSI3CH — JIJIST N3YUYCHUS CBOMCTB BEIIECTB U XUMHUCCKHIX
peakInii, €CTECTBEHHO-HAYYHBIC METOJIbI TO3HAHUS — HAOJIOJICeHWEe, U3MEPECHHE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

CJIEIOBaTh MpaBHJIaM MOJIb30BAaHUS XUMUYECKOW MOCYA0M U 1a00paTOPHBIM
00OpyI0BaHUEM, a TAaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKIHUSMU IO BBINOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
[IPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIICHHONM MacCOBOM [0JI€d PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb H TPOBOJAWTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PaCTBOPOB IIENIOYEH U KUCIOT C TIOMOIIbIO MHIAUKATOPOB (JTAaKMYC,
dbenondTanenH, METWIOPAHXK U APyTrHUe).
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TEMATUYECKOE IINTAHUPOBAHHUE

Ne HaunmeHoBaHue KoanuecTBo HporpaMMnoe coaepikanue OcHOBHBIE BUABI 1€ATCJIbHOCTH
n/n pa3aesioB 1 TEM yacoB oﬁyqamumxcn

Y4eOHOro NpeaMeTa

HepBOHa'{aJIbHLIe XUMHNYECKHE TTIOHATHUSA

11

XMus — Ba)KHas
00/1aCTh
CCTCCTBO3HAHUS U
[MPaKTUYECKOU
eI TCIIEHOCTH
yeJIOBEKa

5

[Ipenmer xumuu. Ponp
XUMHH B )KU3HU YeJIOBEKa.
XUMUS B CUCTEME HAYK.
Tena u BelecTna.
Du3nyecKue CBOKMCTBA
BelIeCTB. ArperaTHoOe
COCTOSIHUE BEILIECTB.
[lonsTHE O METOAAX
[MO3HAHUS B XUMUU. YUCTHIC
BEIIECTBA U CMECH.
Crioco0bl pasieneHust
cMecel. XUMHYECKUN
PKCTIICPUMEHT:
/lemoHCTparuu:
3HAKOMCTBO C XMMUYECKOMH
[OCYIOH, C IpaBUIaAMH
[paboThl B 1abopaTopuu U
prieMaMu 0OpalieHus ¢
mabopaTopHBIM
000pyIOBaHUEM.
DuU3nYECKUe CBOKCTBA
00pa3I0B HEOPraHUIECKUX
BEIIECTB — METAJJIOB U
HeMeTalsIoB. CriocoOsl
pa3aeneHus cMecen
(¢unpTpoBanue,
BEITIAPUBAHNE,

TV CTHIUTSIIIHS,
xpomatorpadus).
JlaGopaTopHbIE OMBITHI:
3yueHue u onvcaHue
(hU3MUECKUX CBOWCTB
00pa310B HEOPraHUYECKUX
BeliecTB. M3yuenue
CIIOCOOOB pa3CIICHHS
cMmeceil (C TOMOIIbI0
Marauta). [IpakTuyeckue
padoter: Ne 1. [TpaBuina
paboThl B 1abopaTopuu U
[preMbl 0OpaIeHHs ¢
TabopaTOPHBIM
obopymoBanuem. No 2.
Paznenenne cmeceit (Ha
[IpruMepe OYUCTKU

[MOBApEHHOM COJIN)

PackpsIBaTh CMBICIT
M3y4aeMbIX TOHATHI.
PackpbIBaTh pOJIb XMMHHU B
[IPUPOJIE U )KU3HU YEJI0BEKa,
€€ CBSI3b C IPYrUMHU
Haykamu. Pa3nuyath
YLCThIE BEILIECTBA U CMECH;
0JIHOPOJTHBIE U
HEOIHOPO/HbIE CMECH.
PaznuuaTh Qusnueckue u
XUMUYECKHE SBICHUSI.
CrnenoBath aJlropuT™Mam
MICII0JIb30BaHUs
HKCIIEPUMEHTATbHbIX
METOJI0B — HAOJIIOICHUS U
hKcniepuMenTa. Habmonats
1 OITUCHIBATH OOBEKTHI MIPH
[IPOBE/ICHUH JIEMOHCTPAIHi
1 1a00paTOPHBIX OMBITOB IO
M3Yy4eHUIO PU3NUECKUX
CBOICTB BEIECTB, CIIOCOO0B
pa3acieHus cMecen
BeliecTB. [I[poBoauTh
XUMUYECKUI IKCIIEPUMEHT
[pU pa3JesieHun cMecel (Ha
[pUMepe OYNCTKH
[MOBapEHHOI COJIM) B XOI€
MpakTU4YecKoi paboTsl Ne 2.
CrienoBath mpaBHiIaMm
M0JIb30BaHUsI XUMUYECKOM
ocyA0i U 1abopaTOpHBIM
000pyI0BaHUEM, A TAKXKE
MpaBuaM oOparieHus ¢
XMMUYECKHMHU BEIIeCTBAMU
B COOTBETCTBUHU C
MHCTPYKLUEH IIPU
BBIIOJTHEHUH TTPAKTHYECKON
padotsr Ne 1. BeicTpauBaTh
[pa3BEpHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU HA
nH(popMaIuo U3 yueOHuKa
U CIIPAaBOYHBIX MaTEPHAJIOB,
rpaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN OHATUMHBIN

anmnapar Kypca XUMHUU
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Ne HaumenoBanue KoanuectBo IIporpammHuoe conepskanne |OCHOBHBIEC BHABI AeATEIbHOCTH
n/n Pa3iesioB H TeM 4acoB o0y4Jarommxcst
y4e0HOro npeaMera
1.2 |BemectBa u 15 ATOMBI 1 MOJICKYJIBI. Ornpenenars npu3HaKu
XUMHUYCCKUC XUMUYecKre 3JIEMEHTHI. XUMHNYCCKHNX peaKuHﬁ,
peaKuu CHUMBOJIBI XUMHUYECKUX YCIIOBHUS UX IPOTECKAHUS.

bieMeHToB. [IpocThie u
CJIOKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE
ydeHue. XUMHUIecKas
dbopmyna. BaaeHTHOCTH
ATOMOB XHMHYECKHUX
PJIEMEHTOB. 3aKOH
[MOCTOSTHCTBA COCTaBa
BeriecTB. OTHOCUTEIbHAS
aTOMHas Macca.
OTHOCUTENIbHAS
MOJICKYJISIpHAsE Macca.
MaccoBas 101
XHMHYECKOTO JIEMCHTA B
coequHeHnu. KoanyecTBo
Bemectsa. Monb. MossipHas
Macca. BzauMocBsi3b
KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IUHULL
BeriecTBa. PacueTsl o
(hopMylaM XUMHUYECKUX
coequHEeHN. PU3NYECKUE U
XUMHYECKUE SIBJICHUSI.
XHMHUYECKas peakuus 1 ee
[IPU3HAKH. 3aKOH
COXpaHEHHUS MacChl
BEIIECTB. XMMUYECKUE
ypaBHeHus1. Knaccudukanms
XUMUYECKUX PEaKIUi
(coearHEHHUs], pa3I0KEHHUS,
3aMEIICHHS, OOMEHA).
XUMUYECKUN IKCIIEPUMEHT:
/leMoHCTpanuu:
Du3nvecKkue CBONCTRA
00pa3IoB HEOPraHUIECKUX
BEIIIECTB — METAJVIOB U
HemeTaioB. O6pasibl
BEIECTB KOJIUUECTBOM 1
MOJIb. DU3UYECKUE SIBICHUS
(TUTaBJIEHHE BOCKA, TasTHUE
bJ1a, pacTUpaHUE caxapa B
CTYIIKE, KUTICHUE U
KOHICHCAIIUS BOJIBI).
XUMUYECKUE SABICHUS
(ropeHue cBeuu,
[MPOKAIMBAHUE MEAHOMN

OOBACHATH CYLIHOCTb
(U3NIECKUX U XUMUYECKUX
SIBIICHUI C TOUKH 3pEHMS
ATOMHO-MOJIEKYJIIPHOTO
yuenust. Knaccupunuponarts
XMMHUECKHUE PEAKIUH (110
YUCITY U COCTaBY
[pearupyomux 1
00pa3yroMIMXCs BEIIECTB).
CocTtaBisaTh HopMyIIbl
OMHApPHBIX BEILECTB I10
BaJICHTHOCTH U ONPEEIIAThH
BaJICHTHOCTbH 110 (hOpMyJIaM
BelecTs. PaccraBiaTh
KO2(DPuUIMEHTHI B
YPAaBHEHHSIX XUMHUYECKUX
peaknuii. Habmonate u
OIHCHIBATH OOBEKTHI IPH
[IPOBEJCHUH IEMOHCTpALUI
1 1a00paTOPHBIX OIBITOB.
[TpoBOIUTH BHIYMCIIEHUS 110
bopmyIaM XUMHUYECKUX
COCIMHEHUI U YPaBHEHUAM
XUMUYECKHX PEaAKIUM.

[ IpuMeHATH
€CTECTBEHHOHAy4YHbIE
METO/bI TO3HAHUS (B TOM
YKCiIe HAOII0ICHHE,
MOJIEJTMPOBaHUE,
PKCIIEPUMEHT U OCHOBHBIE
Orepaluy MbICIUTEIBHON
eI TeIbHOCTH (CpaBHEHHE,
KITacCU(pUKaIs)
BricTpanBaTh pa3BepHYThIE
[MCbMEHHBIE U YCTHBIE
OTBETHI C OLIOPOM Ha
MHpOpMalKIo U3 yueOHUKa
1 CIIPaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO UCIOJIb30BaTh
3yYEHHBIN MOHATHUIHBIN
anmapar Kypca XuMHH

[TPOBOJIOKH,
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n/n

HaumenoBanue
PAa3/esIoB U TeM
y4e0HOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepxanne

OCHOBHBIE BH/IBI JIeSITEILHOCTH
o0yuarommxcsi

B3alMOJICVICTBUE COJIbI MU
MeJia C COJITHON KUCIIOTOM).
Habmronenre npu3HakoB
[IPOTEKAHUSA XUMHUECKUX
[peakiuii (pazioxxeHue
caxapa, B3auMO/JICHCTBUE
CEPHOM KHUCJIOTBI C
XJIOPUAOM Oapus,
[10JIy4E€HUE U Pa3I0KEHUE
ruapokcuaa meau (I11) mpu
HarpeBaHuH,
B3aMO/ICHICTBHE Keme3a C
pactBopom conu meau (1I).
OnBITHI, UJUTIOCTPUPYIOIIHE
3aKOH COXPaHEHMs MACCHI.
JlaGopaTopHbIE OMBITHI:
Coznanue mojenen
MOJIEKYT
(1IapOCTEPIKHEBBIX).
Onucanne GpU3NIECKUX
CBOMCTB 00pa31oB
HEOPTraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.
HabmtoneHne gpusndeckux
(TUTaBJIeHHE BOCKA, TasTHUE
ITbJa) U XUMHYECKUX
(ropeHue cBeuu,
[MpOKaTMBaHUE METHOMN
[IPOBOJIOKH ) SIBJICHHH.
Habmoienue u onucanue
MIPU3HAKOB IPOTEKAHUS
XUMHYECKUX PEeaKIIHii
[PA3HBIX TUTIOB.
Brruncienus:
OTHOCHUTEIIBHON
MOJIEKYJISIPHON Macchl
BEIIECTB, MOJISIPHOM MACCHI,
MaccChI BEIIECTB, MACChI U
KOJIMYECTBA BEIIECTBA;
MAacCOBOM J0JIU
XMMHYECKOT0 3JIEMEHTA 110
(bopmysie COeTUHEHHUS; TIO
VPaBHCHHSIM XUMHUYECKHIX
[pEaKInii: KOJIMYECTBA,
Macchl BELIECTBA 110
M3BECTHOMY KOJIMYECTRY,
Macce peareHTOB WK
[TPOTYKTOB PEAKITUU

HNToro mo pazneny

20

BaskHeiilue npeACcTaBUTEIH HEOPraHUYECKHUX BelleCTB
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Ne HaumenoBanue KoanuectBo IIporpammHuoe conepskanne |OCHOBHBIEC BHABI AeATEIbHOCTH

n/n Pa3iesioB H TeM 4acoB o0y4Jarommxcst
y4e0HOro npeaMera

2.1 Bozayx. Kucnopon. 6 Bo3myx — cMech Ta30B. crionb30BaTh XUMHUYECKYEO

[lousatie 00
OKCHUIaX

CocraB Bo3ayxa. Kucnopon
— 3JIEMEHT U [IPOCTOE
BeecTBo. HaxoxaeHnue
KHCIIOpO/ia B IPUPOJIE,
(bu3nuecKrue U XUMHUYECKHE
CBOMCTBa (peaKkuu
ropenusi). OKCHIBI.
[IpuMeHeHne Kucinopoaa.
CriocoOsl MmotyueHus
KHCJIOpO/ia B 1abOpaToOpuu 1
[IPOMBILLIIIEHHOCTH.
Kpyrosopot kuciopoaa B
rpupoje. O30H —
QIJIOTPOIIHAS MOAU(PUKALIIS
Kuciopoja. TennoBou

B HeKT XuMUIecKon
[peaKIK, TEPMOXUMHUYECKUE
YpaBHEHUS, YK30U
PHIOTEPMUUYECKHUE PEAKIUU.
TOIINBO: Yyroiab U METaH.
3arpsi3HEHUE BO3/yXa,
YCUJICHUE TTAPHUKOBOTO
pddexTa, paspymieHue
030HOBOTO CJIOSI.
XUMUYECKUN IKCIIEPUMEHT:
/leMoHCTpanuu:
KauecTBeHHOE omnpeseneHne
coJiepKaHusl KUCIopoa B
Bo3nyxe [lonydenue,
coOupaHue, pacro3HaBaHue
1 U3yYeHUE CBOMCTB
kuciopoa. Habmonenue
B3aMMOJICIICTBUS BEILIECTB C
KHCIIOPOJIOM U YCIIOBUS
BO3SHUKHOBEHHS U
MpEeKpaIeHus: TOPEHUS
(mo>xxapa). JJabopaTopHbIit
onbIT: O3HAKOMJIEHUE C
o0Opa3iamMu OKCHJIOB U
OINMCAaHUE UX CBOMCTB.
[IpakTuyeckas padora: Ne 3.
[lonydyenue u cobupanue
KHCJIOPO/ia, U3YYEHHE €T0
CBOMCTB. Bbruncnenus:
MOJIEKYJIIPHON MacChl
KHCJIOPOJIa M 0O30HA HA
OCHOBAaHMHU aTOMHOW MAaCChI
XUMHUYECKOT'O AJIEMEHTA;

[KOJIMYCCTBA, MaCChl

CUMBOJIUKY JJIs
cocTaByieHUsS POpMYIT
BELLECTB, MOJIEKYJIIPHBIX
YPABHEHUN XMMUYECKUX
[peaKIUi C yJaCTUEM
KHCII0pO/1a.
XapakTepru3oBaTh
(omuChIBaTH) COCTAB
BO31yXa, pU3nYecKue u
XMMHYECKHE CBOMCTBA
KICIIOpO/ia, CIIOCOOBI €To
[10JIy4EHUsl, IPUMEHEHUE U
3HAUYECHHE B PUPOJIE U
PKU3HU YEJIOBEKa.
CpaBHUBATh peaKLNU
rOPEHMSI U MEJUIEHHOTO
okucieHus. OObSICHITD
CYLIIHOCTb 9KOJIOTMYECKUX
po0OJieM, CBA3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.
CnenoBate npaBuiIaM
Oe301macHoil paboThI B
maGopaTopuu npu
MCII0JIb30BaHUU
XMMHUYECKOHN MOCYIbI U
000pyI0OBaHUs, a TAKXKE
npaBuIaM oOpaleHus ¢
rOpPIOYMMHU BELIECTBAMHU.
[InanupoBaTh 1
OCYIIECTBIISATh Ha MPAKTHUKE
XUMHUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH
HaOJI01eHNS, JIeNIaTh
BBIBOJIBI 110 pe3yiibTaTaM
DKCIIEPUMEHTA IIPU
[IPOBEJICHUH JIaOOPATOPHBIX
OIIBITOB U TPAaKTUYECKON
paboThl. BErauciars
KOJIMYECTBO BEILIECTBA,
00BeM raza 1o gopmysam.
'YyacTBOBaTh B COBMECTHOM
[paboTe B rpyrre.
BricTpanBaTh pa3BepHYyThIE
[MCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(popMaIuo U3 yueOHuKa
1 CIIPaBOYHBIX MaTEpHUAJIOB,
PAaMOTHO MCIOJIb30BaTh

M3y4YEHHBIN OHATUMHBIN
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Ne HauMmenoBanme KoanuecTBo IIporpamMHoe conep:kanue |OCHOBHBbIE BUIBI JeSITEJIbHOCTH
n/n pa3aesioB 1 TEM qacoB oﬁyqamumxcn
y4e0HOro npeaMera
BEILIECTBA 110 YPABHEHUSIM  [anapat Kypca XUMHUHU
XUMHYECKHUX PEeaKIIHii
2.2 [Bomopon. [Tonsitue 8 Bonopoa — aneMeHT u PackpbIBaTh CMBICI
0 KUCJIOTaX U COJISIX [IPOCTOE BEIIECTBO. M3y4aeMbIX MOHATUN U
HaxoxaeHue BoAOpoJa B [IPUMEHSITh 3TH MOHSATHUS
pupoje, Gu3ndecKue u [PU OMKMCAHUH CBOMCTB
XMMHYECKHE CBOICTBA, BEIIECTB U UX
[IPUMEHEHHE, CTIOCOOBI [IpEBpAaICHUI.
nostydenus. Kuciaotel u XapakTepu3oBaTh
cosid. MouisipHbIit 00beM (omuChIBaTh) (U3HUECKUE U
ra3oB. PacueTsl o XMMHUYECKHE CBOICTBA
XUMUYECKUM YPaBHEHUSM. [BOJIOPOJIA, CIIOCOOBI €r0
XMUYEeCKUI SKCIIEPUMEHT: [[TOJIy4eHUsl, IPUMEHEHHE.
JleMoHCTpanuu: Cobupats npudop aus
[lonydenue, coOupanvue U [[IOJy4eHUsI BOAOPOA.
[pacro3HaBaHue Bojopoa. |Mcrosib30BaTh XUMHUYECKYIO
B3aumoseiicTBue BOJOpOIa [CUMBOJIUKY IS
c okcuziom meau (11). cocTaBieHUs! GopMyIl
JlaGopaTopHBIil OMBIT: BEIIECTB, MOJICKYJISIPHBIX
B3anMoaeicTBrE KUCIIOT C  [ypaBHEHUH XUMHUYECKHUX
Metaamu. [IpakTudeckas [peakiuii ¢ yuacTuem
padota: Ne 4. [Tonyuenue u |[Bogopojia. Berauciars
coOupaHue BOAOPO/Ia, MOJISIPHYIO MAcCy BEILIECTB;
3y4eHUE ero CBOMCTB. KOJTMYECTBO BEIIECTBA,
Brruucnenus: oobema, 00beM raza, Maccy
KOJIMYECTBA BEUIECTBA ra3za [Bemiectna. [[poBoauTs
[10 €T0 U3BECTHOMY [pacyeThl 10 YpaBHEHUSIM
KOJIMYECTBY BEIIECTBA WIIM |[XUMHUYECKUX PEAKIIMA:
00beMy; 00bEMOB T'a30B M0 [KOJIMYECTBA, 00beMa, MacChl
YPaBHEHUIO pEaKIMU Ha BEILIECTBA 10 U3BECTHOMY
OCHOBE 3aKOHa OOBbEMHBIX  [KOJIMYECTBY, 00BEMY, Macce
OTHOILLEHUI Ta30B [PEareHTOB WJIM MPOJTYKTOB
peakiuu. CnenoBaTh
npaBuiIaM Oe30MacHOM
[paboTel B 1aboparopun
MCII0JIb30BaHUU
XUMUYECKOW MOCYAbI U
000pyIOBaHUS, a TAKXKE
MpaBuaM oOparieHus ¢
FOPIOYMMH BEILIECTBAMU B
obITy. [lmanupoBate u
OCYLIECTBIISATh HA IPAKTUKE
XUMHAYECKHE
PKCIIEPUMEHTHI, TIPOBOJIUTH
HaOJII0IeHYs, TeNaTh
BEIBOJIBI 110 Pe3yJIbTaTaM
HKCIIEPUMEHTA.
'Y4dacTBOBaTh B COBMECTHOM
[paboTe B rpyrre
2.3 |Boga. PacTBOpbI. S) Du3nyeckue cBONCTBA PackpbIBaTh CMBICI
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Ne HaumenoBanmue KosaunuecTBo IIporpamMHoe conep:kanue |OCHOBHBbIE BUIBI JeSITEJIbHOCTH
n/n pa3aesioB 1 TEM yacoB oﬁyqamumxca
y4e0HOro npeaMera
[TousTue 06 BOobl. Bona xax M3y4aeMbIX IIOHATUN U
OCHOBaHUSIX [pacTBOPUTEIb. XUMHUECKHUE [IPUMEHATH 3TH MOHATHS
cBoiicTBa BObl. OCHOBAHUSL.[IPYU ONMCAHNUU CBOMCTB
PactBopbl. Posb pacTBOpOB [BEIIECTB U UX
B IIPUPOJIE U B KU3HU [pEBpaIlCHH.
uyenoseka. Kpyrosopor XapakTepru3oBaTh
BOJIbI B IIPUPOJIE. (U3HYECKUE U XUMUYIECKHE
3arpsi3HEHUE IPUPOAHBIX  [CBOKMCTBA BOJIbI, €€ POJIb KaK
BoA. OXpaHa U OYMCTKA [pPaCTBOPUTEIISI B IPUPOAHBIX
[IPUPOJHBIX BOI. rpoueccax. CocTaBisATh
Hacreimennsie u YpaBHEHUS XUMUYECKHUX
HEHACBIIICHHBIE PACTBOPBIL. |[pEaKIUi C yYaCTUEM BOJIBI.
PacTBOopuMOCTS BemiecTB B (OOBSICHATH CYILIHOCTb
BoJie. MaccoBast 1015 HKOJIOTMUYECKUX MpolieMm,
BELIECTBA B paCTBOPE. CBSI3aHHBIX C 3arpsI3HEHUEM
XMMUYeCKUil SKCIIEPUMEHT: [IPUPOJHBIX BOJ, CIIOCOOBI
JleMoHCTpanuu: OYHMCTKHU BOJBI OT PUMECEH,
PacTBOopeHue BelecTs ¢ MeEpBI [10 OXpaHe BOJ OT
[pa3IM4HOI 3arpsi3HeHus. [lnanupoBaTh
[PaCTBOPUMOCTBIO. 1 OCYLIECTBJISATh Ha
B3anmoaeicTBrE BOABI C  [IPAKTUKE XUMUYECKHUE
MeTannamMu (HaTpueM 1 SKCIIEPUMEHTHI, IPOBOJIUTH
kanbiem). MccnenoBanue |[HaOmoieHusI, e1aTh
[PacTBOPOB KUCJOT U BBIBOJIBI 110 PE3YJIbTATAM
[EJI0YEN C TOMOIIBIO DKCIIEPUMEHTA MPHU
MHIMKaTOPOB. MPOBEICHUH J1a00PATOPHBIX
JlabopaTopHbIE ONBITHI OTIBITOB U MPAKTUYECKOU
MccnenoBanue pabotbl. CrieioBaTh
0COOEHHOCTEHN pacTBOPEHUS [IpaBUiiaM O€30MacHOM
BELIECTB C Pa3IMYHOM paboThl B 1abopaTopuu Npu
[PaCTBOPUMOCTBIO. MCII0JIb30BaHUNU
[IpuroroBineHue pacCTBOPOB [XUMHUUYECKOU MOCYIbI U
C OIpesieJIeHHON MaccoBoi |o0opynoBanus. [IpoBonnTs
10JIEM pAaCTBOPEHHOTO BBHIYHCIICHUS C
BemiecTBa. [[pakTrueckass  [MPUMEHEHHEM TIOHSTHS
padota Ne 5. «MaccoBasi 107151 BEIIECTBA B
[IpuroroBneHne pacTBOpOB |[pacTBOpe». BricTpanBarth
C OIpEJEICHHOM MacCOBOM [pa3BEPHYThIE MUCbMEHHBIE U
10J1€i paCTBOPEHHOTO YCTHBIE OTBETHI C OTIOPOM Ha
BelecTBa. Borancnenus: ¢ [mHpOpMaInio U3 yueOHUKa
MICTIOTIb30BAaHUEM TOHATHS  |F CTIPABOYHBIX MaTEPUAIIOB,
«MaccoBasi 107151 BELIECTBA B TPAMOTHO UCIIOJIb30BaTh
[pacTBOpeE» M3y4CHHBIN TOHATUUHBINA
anmnapar Kypca XuMuu
2.4 |OCHOBHBIE KJIACCHI 11 Kiaccudukanms KaccudumupoBars
HEOPTraHUYECKUX HEOPraHUYECKUX M3y4yaeMble BEIIECTBA MO
COCTUHEHUN coenuHeHu. OKCUIEBI. COCTaBY U CBOMCTBAM.

Knaccugukanus okcuaos:
COJIeOOpa3yroIre
(OCHOBHBIE, KHCJIOTHBIE,

CocTtaBisiaTh HopMyJIbl
OKCHIOB, KHCIIOT,
OCHOBaHMI, COJICH U
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n/n

HaumenoBanue
PAa3/esIoB U TeM
y4e0HOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepxanne

OCHOBHBIE BH/IBI JIeSITEILHOCTH
o0yuarommxcsi

aM(pOTEepHBIC) U
Hecosieo0pa3yrolue.
Homenkiiatypa OKCHIOB.
Du3nyecKkue 1 XUMHYECKUE
CBOWCTBA OKCHJIOB.
[lonyueHue oKCUI0B.
OcHoBaHUA.
Kiaccudukanms
OCHOBAaHMU: WIEJIOYH U
HEPAaCTBOPUMbIE OCHOBAHUS.
Homenkiiatypa OCHOBaHHIA.
DusznuecKkue 1 XUMHYECKUE
CBOWCTBAa OCHOBAHUH.
[lonyyeHue OCHOBaHUM.
Kucnotsl. Knaccuduxanus
kuciot. Homenknartypa
Kuciaot. duznueckue u
XUMHUYECKHE CBOWCTBA
KUCJIOT. Psisl akTUBHOCTH
metaninoB H.H. bekerosa.
[losnyuenue kucnor. Conn.
HomMmeHkiarypa comnei.
DusznuecKkue 1 XUMHIECKIE
cBoyicTBa coisiel. [lonyyenue
couieil. ['eHeTnyeckas CBsI3b
MEXy Kiaccamu
HEOPTraHUYECKUX
COCAUHEHUN. XUMHYECKUU
PKCTICPUMEHT:
JlemoHcTpanuu: OOpasibl
HEOPTraHUYECKHUX BEIECTB
[Pa3JIMYHBIX KJIACCOB.
OnBITHI, HUTIOCTPUPYIOLIHE
XUMUYECKHUE CBOMCTBA
KJIACCOB HEOPTaHUYECKHUX
BerecTB. JlJabopaTopHbie
onbIThl OnIpeaeneHue
[PacTBOPOB KUCJOT U
[E7I0Y€H C MOMOILBIO
MHIUKATOpOB. M3yueHue
B3aUMOJICVCTBHUS KUCIIOT C
MeTaJulaMH, peaKkIui
HEeUTpaIM3alkH.
B3anmozencreue pactsopa
CEpPHOM KHUCJIOTHI C OKCHIOM
Menu (I1). [Tonyduenune
HEPaCTBOPHMBIX
OCHOBaHMU. BeITecHEHUE
OJIHOT'O MEeTajula IPyruM 13

Ha3bIBaTh UX 110
MEKTYHapOHOM
HOMEHKJIATYpE.
[[porHo3upoBarh CBOMCTBA
BELIECTB HA OCHOBE O0LINX
XMMHYECKUX CBOWCTB
M3y4EHHBIX KJIACCOB/TPYIII
BELICCTB, K KOTOPBIM OHU
oTHOCATCS. COCTaBIATh
MOJIEKYJISIDHBIE YPABHEHHUS
[pEaKLIHiA,
VJLTIOCTPUPYIOILIMX
XUMHUYECKHE CBOKCTBA U
CIIOCOOBI OJTyYSHUS
BEIIECTB U3YyUEHHBIX
KJIACCOB/TPYII, a TAKXKe
[10/ITBEP K IAFOLIUX
FCHETUYECKYIO B3aMOCBS3b
Mex 1y HUMH. [Ipon3BoauTh
BBIYMCIICHUSI 110
YPaBHEHUSM XUMHYECKHUX
peaxuuii. [lmanuposats 1
OCYIIECTBIISATh HAa MPAKTUKE
XMMHUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH
HaOJI01eHNs, JIeNIaTh
BBIBOJIbI 110 pe3yJIbTaTaM
DKCIIEPUMEHTA IIPU
[IPOBEICHUH JIAOOPATOPHBIX
OIIBITOB U MMPAKTUYECKHUX
pabot. CienoBath
npaBuiIaM Oe30MacHOM
[paboThI B 1a00paTOpUU MU
MCII0JIb30BaHNNU
XUMUYECKOW MOCYAbI
000pyI0BAHUSI.
BricTpanBaTh pa3BepHYThIE
[MCbMEHHBIE U YCTHBIE
OTBETHI C OLIOPOM Ha
MHpOpMalKIo U3 yueOHUKa
1 CIIPaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO UCIOJIb30BaTh
3yYEHHBIN MOHATHUIHBIN
anmnapaT Kypca XUMUN

aCTBOpa COJIM.
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HaumenoBanue
PAa3/esIoB U TeM
y4e0HOro npeaMera

n/n

KoanuecTBo
94acoB

IIporpammHoe conepxanne

OCHOBHBIE BH/IBI JIeSITEILHOCTH
o0yuarommxcsi

[IpakTuueckas padora Ne 6.
Pemenne
PKCIEPUMEHTAIIBHBIX 337124
o Teme «Baxknenmnme
KJIaCChl HEOPTraHUYECKUX

10 YPaBHCHUSIM
XUMHYCCKON PEeaKIIMH:
KOJIMUECTBA BEIIIECTBA,
00BbeMa, MaccChl 1O
M3BECTHOMY KOJIMYECTBY
BelIecTBa, 00bEMy, Macce
[PEareHTOB WM IPOIYKTOB
[peakuuu

coenuHeHUuN». BeruncieHus:

HUToro no paszaeny

30

[lepuoauveckuii 3akoH u [lepunoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakiuun

3.1 [[lepuoanueckuit 7 [lepBble nONBITKN PackpbIBaTh CMBICII
3aKOH U KJ1accu(UKaLUU [IEPUOJIUYECKOr0 3aKOHA.
[leproanueckas XMMHUYECKHX 3JIEMEHTOB.  [ONUCBIBATH CTPOEHUE
cucrema [lonsATHE O rpynmax rabnnuel «lleproanueckas
XUMHYECKHUX CXOIHBIX DJIEMEHTOB CHUCTEMA XMMHUYECKHUX
hnemeHnTtoB Jl. U. (1IeovHbIC U binemenToB J[.1.
MeHnneneesa. [EJI0YHO3EMEIIbHBIE Menneneesay.

CtpoeHue aToMa

METaJlJIbl, TaJIOTEHBI,
HEPTHBIE Ta3bl).
JIEMEHTHI, KOTOpbIE
00pa3yroT aMmpoTepHbIE
OKCHJIbI U TUAPOKCUBI.
[leproanueckuii 3aK0H.
[Iepnonnueckas cucrema
XUMHYECKHUX JJIEMEHTOB
J1.1. Menneneena.
KopoTtkonepuoaHas u
IUITMHHOTIEpUOIHAs (POPMBI
[leprioguueckoii CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB
J[.11. MeHneneeBa.
[leproas! 1 rpynmsL.
DU3NYECKUI CMBICH
[OPsIIKOBOTO HOMEPA,
HOMEPOB MEPUO/1a U TPYIIIIbI
piemenTa. CTpoeHue
aToMOB. COCTaB aTOMHBIX
sep. M3oTombl.
OnexTpoHbl. CTpoeHne
PICKTPOHHBIX 000JI0UEK

aTOMOB nepBbIX 20

MonennpoBaTh CTPOCHHE
aTOMa, SHEPTeTUYECKUX
YPOBHEW U MOYpOBHEN ITpU
[TOMOUIY PUCYHKOB,
PIIEKTPOHHBIX
KOH(pUrypauui u
HIIEKTPOHHOTIpaUUECKUX
dbopmyi. [ToscHATH
(bu3HYECKU CMBICT
[OPsIIKOBOTO HOMEPA,
HOMEpOB Mepro/ia U TPYIIIIbI
DIIEMEHTA. XapaKTepu30BaTh
XUMHYECKHE FIEMEHTBI
[EPBBIX TPEX NIEPHOJIOB,
KaJIni, KaJIbIIHi 1 UX
COCIMHEHUS TI0 TIOJIOKEHUIO
B [Iepmoanueckoii cucreme
J[.11. MeHnpaeneeBa.
OOBsICHATH 001INE
3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB
(M3MEHEHHE PanyCOB

ATOMOB,
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n/n

HaumenoBanue
PAa3/esIoB U TeM
y4e0HOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepxanne

OCHOBHBIE BH/IBI JIeSITEILHOCTH
o0yuarommxcsi

XUMUYECKHUX HJIEMEHTOB
[lepronueckoi CUCTEMBI
J[.11. MeHnieneena.
XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA I10
€ro MOJIOKEHUIO B
[lepuonnueckoi cucreme
J1.11. Menneneena.
3aKOHOMEPHOCTHU
M3MEHEHUs paJnyca aTOMOB
XUMUYECKUX DJIEMEHTOB,
METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB
[10 TpyIam 1 nepuoam.
3HaueHue [lepuonnueckoro
3akoHa U [leproanueckoit
CHUCTEMbI XUMHYECKHUX
JIEMEHTOB JJIsl Pa3BUTHS
HayKy U npaktuku. J[.H.
MenzeneeB — y4eHbI U
rpak1aHuH. XUMUYECKUI
DKCIIEPUMEHT:
/leMoHCTpanmu:
B3aumonencraue
TUAPOKCH/IA IMHKA C
[pacTBOpamMH KUCJIOT U
menoyer. MoaenupoBanue
CTPOEHHUSI MOJIEKYJI ITPU
[TOMOIIIM PUCYHKOB,
MOJIENIeN, F3TEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.
Tabnuua «llepuonuueckas
CHUCTEMa XUMUYECKUX
brnementoB JI.U.
Menneneena.
JIaGopaTopHbIE OMBITHI
O3HaKOMJIEHHE C
o0Opa3iaMu MEeTalioB U
HEMETAJIJIOB

PIIEKTPOOTPHULIATEIBHOCTH,
BaJIEHTHOCTH) U UX
COCIMHEHUH B IIpeesax
MaJIbIX IIEPUOJOB U INIABHBIX
[OArPYII C YYETOM
CTPOEHUS UX aTOMOB;
'Y4acTBOBaTh B COBMECTHOM
[paboTe B ape Wiy rpyIIe.
BricTpanBaTh pa3BepHYTHIC
[IMCbMEHHBIC U YCTHBIE
OTBETHI C OIIOPOM Ha
nH(pOpMaLIKIO U3 YIeOHUKA
1 IpyTUX UCTOYHUKOB, B
ToM uucie VHTepHera

3.2

XUMHUYeCcKasi CBSI3b.
OKUCINTEIIFHOBOCC
TaHOBUTEIbHBIC
[pEeAKIIUHI

XnMH4eckas CBS3b.
KoBanentHas (mossipHasi u
HETOJIsIpHAast) CBA3b.
DJIEKTPOOTPULIATENBHOCTh
XUMHYECKHUX 3JIEMEHTOB.
Monnas cBs3b. CreneHp
OKHCJICHUS.
OKHCIUTETBHOBOCCTAHOBUT
enbHble peakuuu. [Iponeccer
OKHUCJICHUS U

[BOCCTAaHOBJICHMA.

PackpbiBaTh CMBICTT
M3y4aeMbIX MOHSITHUH.
Onpenensars BUA
XUMHYECKOW CBSI3H B
COCTMHEHUH.
MoaenupoBaTh CTPOECHUE
MOJIEKYJI TPU TTOMOILIU
[PUCYHKOB, MOJIEJIEH,
PIEKTPOHHBIX U
CTPYKTYPHBIX (hopmyIL.

M cnosib30BaTh XUMUYECKYIO
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n/n

HaumenoBanue
PAa3/esIoB U TeM
y4e0HOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepxanne

OCHOBHBIE BH/IBI JIeSITEILHOCTH
o0yuarommxcsi

Okucnurenu u
BOCCTAHOBUTEH.
XUMUYECKUI SKCIIEPUMEHT:
M3ydeHrue o0pasios
BEILIECCTB METAJLIOB U
HEMETAJUIOB,
B3alMOJICICTBHE
CUAPOKCH/IA LIMHKA C
[pacTBOpaMH KUCIIOT U
[1e104€el, IpPOBEICHNE
OTIBITOB, UJUTFOCTPUPYIOITUX
[IpUMEpPbI OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakuuii (ropeHue, peakiuuu
[Pa3I0KEHUs!, COCAUHEHUS ).
XUMUYECKUN IKCIIEPUMEHT:
JlemoHcTpauuu: OMBITHI,
UIUTFOCTPUPYIOLLUE
[MpUMEpbI OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIX
[peakiuii (ropeHue, peakinu
[Pa3TOKEHUs], COSAMHEHNS )

CUMBOJIUKY JIJIsI
cocTaBlieHUs1 GopMyIl
BEIICCTB, AJICKTPOHHOTO
OasiaHca peakIuid.
Ornpenenstb CTeNeHb
OKHCJICHUS aTOMOB
XMMHYECKHUX JIEMEHTOB IO
dbopMysiaM U COCTaBIISITh
(hopMyIIbI OMHAPHBIX
COCIMHEHUH 10 CTENEeHH
OKHCJICHUSI aTOMOB
XMMHUYECKUX JIEMEHTOB.
OnpenensaTb OKUCIUTETb U
BOCCTAHOBUTEb.
PaccraBnsaTh
KO2(DPUITMEHTHI B cCXeMax
MTPOCTBIX OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX
[PEAKLIHI METOAOM
HIIEKTPOHHOTO OanaHca.
Ha6nronaTe XumMudeckue
OTIBITHI TIO TIJIaHY,
QHATM3UPOBATH H JIEJIATh
BBIBOJIBI. Vcronb30BaTh
KT mia cosganns
MOJIeel, TTOATOTOBKH
[IPE3EHTALNN, JOKJIAI0B 110
Teme. BricTpanBarth
[pa3BepHYTHIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OTIOPO Ha
MH(pOpMaLIKIO U3 yueOHUKA
1 IPYyTUX UCTOUYHUKOB, B

ToM yucie NHTepHera

HToro nmo pasneny 15
PeszepBHOe Bpems
[PesepBHOE Bpems 3
HToro nmo pasneny 3
OBLIEE YNCJIO 68
YACOB 10
[TPOTPAMME
MToro mo pasueny 68
OBLIEE 68
KOJUYECTBO
YACOB 110
IMPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Tema ypoka KoauuyectBo | Konrpoabubie | IlpakTuyeckue Hdara
ypokxa 4acoB PadoThI PpadoTHhI H3y4YeHHs

1 [[IpenMer xumuu 1 03.09.2026

2 [Tena u BemiecTBa 1 08.09.2026

3 [[lousrue o MeToxax IIO3HAHUS 1 10.09.2026
B XUMHH

4  |dusnueckue CBOMCTBA 1 15.09.2026
00pa3IoB HEOPTAaHMIECKUX
BEILIECTB — METAJIJIIOB U
HEMETAIJIOB

5 |3yyenue cnocoOoB 1 17.09.2026
pasneneHus cMmecei (¢
TOMOIILI0 MAarHNuTa)

6 |ATOMBI U MOJICKYJIBI 1 22.09.2026

7  |CHMBOABI XUMHYECKUX 1 24.09.2026
>JIEMEHTOB

8 |ATOMHO-MOJIEKYJISIPHOE 1 29.09.2026
yaeHue

9 |BajleHTHOCTH aTOMOB 1 01.10.2026
XUMHYECKHUX DJICMEHTOB

10 |[OTtHOCHTEnBHAS aTOMHAs 1 06.10.2026
Macca

11 |KomnuecTBO BelecTsa 1 08.10.2026

12 |B3auMOCBs3b KOJHUYECTBA, 1 13.10.2026
MacChl U YHCIa CTPYKTYPHBIX
eIMHHI] BEIEeCTBA

13 |DPusnyeckrie ¥ XUMUYECKUE 1 15.10.2026
SIBJICHUS

14 [3akoH coXpaHEHHUS MacCh 1 20.10.2026
BEILIECTB

15 [Knaccudukamus XUMHIECKUX 1 22.10.2026
peaxiuii (CoeTMHEHUS,
[Pa3IOKEHUS, 3aMEIICHHUS,
oOMeHa)

16 |Dusuueckue sIBICHUS 1 05.11.2026
(TuTaBJICHHE BOCKa, TasTHUE
b1, PACTUPAHKE caxapa B
CTYIIKE, KUTICHUE U
KOHJICHCAIIHSI BOJIBI)

17 |HabmroneHue npu3HAKOB 1 10.11.2026

MPOTEKAHUST XUMHUYECKUX
peaximii (pazIoxeHne caxapa,
B3aMMO/ICVICTBUE CEPHOM
KHUCJIOTHI C XJIOPUIOM Oapus,
MOJTy4YeHUE U Pa3TI0KEHUE
ruapokcuaa meau (I1) mpu
HAarpcBaHuu, BBaHMOI[CfICTBHC

PKEJIC3a C paCTBOPOM COJIH

24




ypoka

Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHyeckne
padoThI

Jara
H3yYeHHUs

meu (11)

18

JTaGopaTopHbIE OIBITHI:
Co3anue MoJiesield MOJIEKYJ
(I1apOCTEPKHEBBIX)

12.11.2026

19

Ha6mronenue Gpu3ndeckux
(TuTaBJIEHUE BOCKA, TasTHUE
TbJ1a) 1 XUMUYECKHX (TOpeHHUE
CBEYH, IPOKATMBAHUE METHON
[TPOBOJIOKH ) SIBJICHUI

17.11.2026

20

BbIuncieHus: OTHOCUTEIIBHON
MOJIEKYJISIPHOM MacChbl
BEILECTB, MOJISIPHON MacChl,
MaccChl BELIECTB, MAaCChl U
KOJIMYECTBA BEILECTBA

19.11.2026

21

Bo3ayx — cMech ra3os

24.11.2026

22

HaxoxeHue Kuciopoa B
npupoze, GU3NIecKue u
XMMHYECKUE CBOWCTBA
(peakiuu TopeHus)

26.11.2026

23

KpyroBopot kuciopoja B
pUpoJIe

01.12.2026

24

Tonnuso: YroJjib 1 MCTaH

03.12.2026

25

HaGmroneHne B3anMOACHCTBUS
BEIIECTB C KHCIOPOJIOM H
YCJ'IOBI/U[ BO3HUKHOBCHUA U
MpPEeKpaIICHHUS TOPEHUs
(moxapa)

08.12.2026

26

[Toyuenue u cobupanue
KHCJIOPO/a, U3yYeHHE ero
CBOJCTB

10.12.2026

27

BOI[OpOI[ — JJICMCHT U IIPOCTOC
BCIICCTBO

15.12.2026

28

HaxoxneHne Bonopoja B
npupose, Gu3nYecKue u
XMMHUYECKHE CBOMCTBA,
[PUMEHEHUE, CIIOCOObI
NOJTy4YeHUs

17.12.2026

29

Mounsipablii 00BEM ra3oB

22.12.2026

30

PacyeTbl 10 XMMHYECKUM
ypaBHEHHSIM

24.12.2026

31

B3anmoneiicTBre Bogopoaa ¢
okcuaom meau (1)

29.12.2026

32

JTaGopaTOpHBIi OTIBIT:
B3anMoiericTBUE KUCIOT C
MeETaJIaMU

12.01.2027

33

[Tony4yenue u cobupanue
BOJIOPO/Ia, U3YYCHHE €TO
CBOWCTB

14.01.2027

34

Brruuciaenus: o0bema,

KOJIMYCCTBA BCIICCTBA Ira3a 110

19.01.2027
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ypoka

Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHyeckne
padoThI

Jara
H3yYeHHUs

ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA MM 00BEMY

35

Ddusnyeckue cBOUCTBA BOILI

21.01.2027

36

Ponbp pacTBOpOB B IPUPOJE U B
PKH3HH YeJIOBeKa

26.01.2027

37

HacrpImieHurie u
HEHACBIIIEHHBIE PACTBOPBI

28.01.2027

38

XUMHUYECKUN SKCIIEPUMEHT:
/lemoncTpanuu: PactBopeHue
BEIIECTB C Pa3IUIHON
[pacCTBOPUMOCTBIO

02.02.2027

39

[IpuroToBieHNE pacTBOPOB C
OIPEAECIEHHON MAacCOBOM
ToJielt pacTBOPEHHOTO
BEIIECTBA

04.02.2027

40

Kaccudukarms
HEOPraHUYECKUX COCIMHEHUI

09.02.2027

41

HOMeHKHaTypa OKCH 0B

11.02.2027

42

Kraccudukanus 0CHOBaHUH:
[1[€JI0YH U HEPACTBOPHMBIEC
OCHOBAHUA

16.02.2027

43

Ddusnueckre 1 XUMUYECKUE
CBOMCTBA OCHOBaHUH

18.02.2027

44

Homenkiiatypa kucior

25.02.2027

45

Psn aktuBHOCTH MeTayuioB H.H

02.03.2027

46

Dduznueckre 1 XUMUYECKUE
CBOMCTBA COJIEN

04.03.2027

47

['eHeTnuecKas CBA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
cCOe TMHEHUI

09.03.2027

48

JTaGopaTopHbIE OMBITHI
OrnpeneneHne pacTBOPOB
KUCJIOT U IIEJIOYEN C TOMOUIBIO
WHINKATOPOB

11.03.2027

49

B3anmoeiicTBue pactBopa
CEpHOI KUCIIOTHI C OKCUJIOM
meau (11)

16.03.2027

50

[TpakTryeckas padora Ne 6

18.03.2027

51

HCpBLIC IIOIIBITKH
Knaccmbnxaunn XUMHNYECKUX
DJICMCHTOB

23.03.2027

52

DJIEMEHTBI, KOTOPbIE 00pa3yIoT
aM(OTepHbIE OKCHU]IBI U
T APOKCHUIbL

25.03.2027

53

KopoTkonepruoaHas u
UIMHHOTIEpUOAHAs (DOPMBI
[leproanyecKoi CUCTEMBI
XUMUYECKHX dJ1eMeHToB [[.1

06.04.2027

54

CTpoeHue aToMOB

08.04.2027
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Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHyeckne
padoThI

Jara
H3yYeHHUs

CTpoeHMe IeKTPOHHBIX
000J104€K aTOMOB NEepBbIX 20
XMMHUYECKHX 3JIEMEHTOB

I lepnonnueckoni cucrems! 1.1

1

13.04.2027

56

3nauenue [leproandeckoro
3akoHa u [lepunonnueckon
CHCTEMBI XMMHUYECKHX
HJIEMEHTOB JIJISl PA3BUTHS
HAYKW U TTPAKTUKH

15.04.2027

S7

MozenupoBaHue CTPOCHUS
MOJIEKYIT [IPU TTOMOIIU
[PUCYHKOB, MOJIEJIEH,
PIIEKTPOHHBIX U CTPYKTYPHBIX
bopmyn

20.04.2027

58

XrMuueckas CBI3b

22.04.2027

59

KoBanenrtHas (monsipHas u
HENoJISpHasi) CBA3b

27.04.2027

60

QHGKTpOOTpI/IHaTeHBHOCTB
XUMHUYCCKHUX 3JICMCHTOB

29.04.2027

61

onnas cBsA3b

04.05.2027

62

OKHCIIUTEIFHOBOCCTAHOBHUTEIID
HBIC PCAKIINH

06.05.2027

63

[Ipouecchl OKUCIIEHUS U
BOCCTAaHOBJICHUS

11.05.2027

64

OKHUCIIUTENN U
BOCCTAHOBUTEIN

13.05.2027

65

XUMUUYECKU KCIIEPUMEHT:
M3ydeHue o0pa3iloB BEIIECTB
METaJUIOB U HEMETAJJIOB,
B3aUMO/ICHCTBUE THAPOKCHIA
[[MHKa C paCTBOPaMH KUCIIOT U
[IE]10Y€, MPOBEICHUE ONBITOB,
MJUTFOCTPUPYIOLIUX IIPUMEPHI
OKHCITUTEITHHO-
BOCCTAHOBUTEIBHBIX PEaKIIUN
(ropenwme, peakiuu
A3JI0KEHUS!, COEIMHEHHUS )

18.05.2027

66

PesepBHOe Bpemst. Ypok | u3 3

20.05.2027

67

PesepsHOE Bpems. Ypok 2 u3 3

25.05.2027

68

PesepsHOE Bpems. Ypok 3 u3 3

R

OBILIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

. Yuebnuk mno mnpeameTy «XUMHs», BKIOYEHHBIM B (denepanbHbIN
nepedeHb yueOHukoB (DIIY).

2. OnexktpoHHble oOpazoBarenbHbie pecypcbl DPI'MC «Mosi mikonay,
bubnuoteka mmudpororo oopazosareapHoro koHTeHTa (IIOK).

3. I[I’II[&KTI/IIICCKI/IG N KOHTPOJIbHO-U3MCPUTCIIbHBIC MAaTCPHUAJIbI.
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