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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMUHM Ha YpPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs
COCTaBJICHa Ha OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTenbHON NpPOrpaMMbl  OCHOBHOTO  oOmIero oOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a takke Ha OCHOBE (enepaiabHOM
paboueit mporpaMMbl BOCHUTAHUS U ¢ YYETOM KOHIIEIIUHU MTPENOIaBaAHMS
yueOHOro TmpeaMera «XuUMHUsS» B 00pa30BaTENbHBIX OpPraHU3alUIX
Poccuiickon @enepannm.

[Iporpamma 1o XuMHM Ja€T MPEACTaBICHHE O LEJsAX, OOIIeH
cTparerud  OOy4YeHHs, BOCHHUTAHUS U  Pa3BUTUS  OOyYaroOIIUXCs
CpencTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTeIbHOE
NPEAMETHOE COJECpP)KAHHUE, MPEIYCMATPUBAECT PACHPEACICHUE €ro 0
KJlaccaM M CTPYKTYpUpPOBAaHHE MO pasjeliaM M TeMaM IpPOTrpaMMbl IO
XUMUH, OTNpPEIESAET KOJIMYECTBEHHbIE U KaU€CTBEHHBIE XapaKTEPUCTUKU
COJICpKaHUS, PEKOMEHIYEMYIO MTOCIEA0BATEIbHOCTh U3YYEHUSI XUMHH C
y4€TOM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHUKH
yuyeOHOro mpoIiecca, BO3pPAaCTHBIX OCOOCHHOCTEH  oOydaromuxcs,
ompesesieT BO3MOXKHOCTU TpeIMeTa Uil peanu3alud TpeOOBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOM MpPOTpaMMbI Ha
YpOBHE OCHOBHOrO 001Iero oOpa3oBaHMs, a Takke TpPEOOBaHUN K
pe3ynbTaTam oOy4YeHHUs] XUMUM HA YPOBHE IeJIeH M3y4YeHUs MpeameTa u
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIBHON JEATEILHOCTH 00YUaIOIIErocs
10 OCBOCHHUIO YU€OHOTO COACpKAHMSL.

3HaHWE  XMMHUHU  CIYXKUT  OCHOBOM  Juisi  (hOpMHUPOBAHUS
MHUPOBO33pEHUSI 00YYAIOIIETOCs, €ro MPEJICTABICHUH O MaTepuaIbHOM
€AMHCTBE MHpPA, BAXHYIO POJb UrpaloT GOpPMHUPYEMbIE XHUMHEH
NPEICTAaBICHUS O B3aUMOIIPEBPAIICHHUSIX OHEPTUU W 00 IBOJIOIHH
BEIIECTB B TMPHUPOJAE, O MNYTIX PEIICHUS TIJIO0ATBHBIX MpoOsIeM
YCTOMYHUBOTO PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPrETUUYECKOU,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, TPoOIIeM 3IpaBOOXPaHEHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET pean3aiiiii BO3MOXKHOCTEH I CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYyJIbTYpbl JHYHOCTH, €€ OOIel u (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBINIJICHUS ¥ TBOPYECKUX
CIIOCOOHOCTEN 00y4aronuxcsi, HaBBIKOB MX CaMOCTOATEIBHON yueOHOU
NEATEIbHOCTH, SKCIEPUMEHTAIIBHBIX W HUCCIEI0BATEIbCKUX YMEHUU,
HEOOXOJMMBIX KaK B IMOBCEIHEBHOW KU3HU, TaK U B TIPOo(heccHoHambHOM
NEeATEIIbHOCTH;

3HAKOMUT CO CIHENU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAcT
OCHOBBI II€JIOCTHOTO B3IJIsiAa HA €AWMHCTBO MPUPOABI U YEJIOBEKA,
SBJISICTCS. OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUHM €CTECTBEHHO-
HAay4YHOU TPaMOTHOCTH O0YyUYaOIIUXCS;

CrocoOCTBYeT  (OPMUPOBAHHUIO IIEHHOCTHOTO OTHONICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUSM, K OPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJT B 9KOJIOTUYECKOE 00pa30BaHre 00yJarOnuXCsl.

JlanHbpie HampaBieHUS B OOYYCHUHM XUMHUU OOECIEYHBAIOTCS
cnenuUKOr CoAepKaHusl Y4eOHOTO TIpeaMeTa, KOTOPBIA SBISAETCS



neJaroruyecky aJanTupOBaHHBIM OTpaKEHUEM 0a30BOIM HAYKU XUMHH Ha
OIPENICIIEHHOM JTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 001iero o0Opa3oBaHUs
OpUEHTHUPOBAH Ha OCBOEHUE OOYYAIOMIMMUCS CUCTEMbI MEPBOHAYAIBHBIX
NOHATUA XUMHUH, OCHOB HEOPraHWYECKOW XUMHUHU U HEKOTOPBIX
OT/EJIbHBIX 3HAUMMBIX MMOHATHI OPraHUYECKON XUMHH.

CtpykTypa coaepkaHusi IporpaMmbl MO0 XUMUU CHOPMHUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxoga Kk €& wusyueHuto. CoaepxaHue
CKJIA[IBIBAECTCSI W3 CHCTEMBI IOHATHA O XUMHUYECKOM DJJIEMEHTE U
BELIECTBE U CHUCTEMbl MOHATHUH O XuMUYeckod peakuuud. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI MO MPUHIMUIY MOCIEA0BATEIBHOTO
pa3BUTHSl 3HAHUK HA OCHOBE TEOPETHUUYECKUX NPEACTABICHUU Pa3HOTO
YPOBHSL:

—  aTOMHO-MOJIEKYJISIDHOTO  YYE€HMSI KaK  OCHOBBI  BCETO
€CTECTBO3HAHUS;

— Ilepuommueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOTO
3aKOHAa XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— MpeJCTaBIEHUN 00 IIEKTPOTUTHUECKON JUCCOIMAIIMN BEIIECTB B
pacTBOpax.

Teoperrnueckue 3HaHUS PAaCCMATPUBAIOTCA HA OCHOBE AMITUPUYECKU
MOJIYYCHHBIX U OCMBICIECHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEIOBATEIHHO
OT OJIHOTO YPOBHS K JPYroMy, BBITONHSS (GYHKIUUA OOBSICHEHUS H
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU IMPAKTAYECKOIO
IIPUMEHEHHUS U MOJYYEHUs] U3YyYaeMbIX BELIECTB.

OcBoeHue mporpamMmbl MO0 XMUMHH CIOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJIEHUS] O XUMUUYECKOW COCTABIISIIOIIEN HAYYHOU KapTUHBI MUDPA B
JIOTUKE €€ CHUCTEMHOW IPUPOAbI, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY
3HAHMIO U METOJAM IO3HAaHUS B Hayke. M3yuyeHue XuMHuu IpoOUCXOAUT C
NPUBJICUCHUEM 3HAHUW W3 paHee M3YyYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacce» u «duszuka. 7 knacey.

[Ipu u3yueHnu XUMHH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KAK OJHOTO M3 KOMIIOHEHTOB
MHPOBOM  KyJbTYphl. 3agadya ydeOHOTO TmpeaMera COCTOUT B
(bOpMHUPOBAHNY CUCTEMBI XUMUYECKUX 3HAHWUN — BaXKHEHUIINX (DaKTOB,
MOHSTUHA, 3aKOHOB M  TEOPETUYECKUX  IMOJOKEHUM, JOCTYIHBIX
0000IIeHniI  MHUPOBO33PEHYECKOTO  XapaKTepa, s3bIka HAyKd, B
MPUOOIIEHUU K HAYYHBIM METOJIaM MO3HAHMS TIPU U3yYEHUU BEIIECTB U
XUMUYECKUX PEakiuid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX
YMEHUW W UX TNPUMEHEHHMH B Yy4eOHO-TIO3HABATEIbHOM U y4ueOHO-
MCCJIEIOBATEIIbCKOM  JEATETBHOCTH, OCBOCHUM TPAaBHJI OE30MacCHOTO
oOparieHus ¢ BEIeCTBaMHU B TTOBCEAHEBHOM KU3HU.

[Ipu n3ydeHnn XUMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
BaXHOE 3HAYCHUE MPUOOPENTN TAaKUE 11EITH, KaK:

— (hopMHUpPOBaHKE UHTEIIEKTYAIHHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
pelieHni, CcrmocoOHOM amanTHUPOBaThCS K  OBICTPO  MEHSIOIIMMCS
YCJIOBHSIM JKU3HU;

— HaIpaBJIECHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOIICHHUE
0o0yyaromuxcsi K CaMOCTOSITEIbHOM IO3HABATEIbHOW JEATEeNbHOCTH,



HayYHBIM METOJIaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

— o0ecreyeHne YCJIOBUM, CIIOCOOCTBYIOIIUX TPHOOPETECHUIO
0OyJaroImMUMHUCST OMBbITa Pa3HOOOPA3HOW JAESATENHLHOCTH, IO3HAHUS W
CaMOIIO3HAHUS, KJIIOYCBBIX HABBIKOB (KJIFOUEBBIX  KOMIICTEHITUH),
UMEIONINX  YHUBEpCAIbHOE 3HAYCHHWE JUIS  Pa3MYHBIX  BHUJIOB
TEeSTSIIHOCTH;

— (¢opmupoBaHue oOmEeH (QYHKIIMOHATLHOW W €CTECTBEHHO-
HayYHOW T'PaMOTHOCTH, B TOM YHCJIC YMEHUH OOBSCHSATH U OIICHWBATH
SIBIICHUSI OKPYKAIOIIETO MHUPA, UCIOJIB3Ysl 3HAHUS U OIIBIT, MTOTYYCHHBIE
OpU W3yYCHUHW XUMHUHU, TNPUMCHITh WX TPH PEIICHUH TMpoOJeM B
MOBCEHEBHOM JKU3HU U TPYAOBOM JEATEIBHOCTH;

— (popmupoBanue y 00y4aromuxcsi ryMaHUCTUYECKUX OTHOILICHUH,
NOHUMaHUS  [IEHHOCTH  XMMHYECKHUX 3HAHWM Uil  BBIPaOOTKH
AKOJIOTUYECKU IEJIECO00pa3HOr0 TMOBEACHUS B OBITY M TPYJIOBOM
JESTEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3J0POBBS M OKPYKAIOIIEH
IPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAlMM K OOY4YEHHWIO, CHOCOOHOCTEM K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHWUIO Ha  OCHOBE  YCBOCHHUSA
00II1eYeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY
npo(uiia ¥ HaMPaBJICHHOCTH JalbHENIIEro 00yUeHuUs.

OO611ee 4KCiIO YacoB, OTBEAEHHBIX /I U3YUYCHHS] XUMUU HA YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHms, cocTaBisieT 136 yacoB: B 8 kiracce — 68
gacoB (2 "yaca B Hezleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XUMHUM B JKM3HM YeJOBEKa. XHMHSA B
cucteMe Hayk. Tenma u BemectBa. (DU3MYECKHUE CBOMCTBA BEIIECTB.
ArperatHoe cocrosiHue BeniecTB. [loHATHe 0 MeTojgax TMO3HAHUS B
xumuu. Yucteie BemectBa u cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W  MOJEKyJNbl. XHUMHYECKHE dJeMeHThl. (CHMBOJIBI
XUMHUYECKUX dJeMeHTOB. [IpocThie W cloXKHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckass  QgopMyna. BaleHTHOCTP aTOMOB  XUMHYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTEIbHAS
aTomHasi Macca. OTHOCUTENIbHAST MOJIEKYJIsipHas Macca. MaccoBasi J10Jis
XUMHYECKOTO AJIEMEHTA B COCTUHEHUHU.

KonuyectBo BemectBa. Moub. Momnspaas macca. BzaumocBsizb
KOJIMYECTBa, MACChl U YMCIIa CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérol
o GpopMyJiaM XUMHUYECKUX COCIMHECHUH.

duznueckre U XUMHUYECKHUE SIBICHUS. XHUMHUUYECKas peakius u e
NpU3HAKKU. 3aKOH COXpPAHEHUSI MacChl BEIIECTB. XMMUYECKHE YPaBHEHHUS.
Knaccudukanus XuMHUEeCKMX peakiuil (COCIUHEHHUS, Ppa3JIoKEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJ0i, TMpaBuiiaMu pabOThl B
nabopatopurn W TmpuéMamMu  oOpamieHuss ¢ JJaOOpaTOPHBIM
obopyoBaHuEM, U3yUCHHUE W OMHUCcaHue (U3UUYCCKUX CBOMCTB 00pa3IioB
HEOPTraHWYECKUX BEIIeCTB, HaOMoneHne (hu3ndeckux (TIaBjIeHUEe BOCKa,
TasiHUE JIbJIa, PACTHpPAHUE caxapa B CTYINKE, KUMEHUE M KOHJICHCAIUS
BOABI) M XUMHUYECKUX (TOpEHHE CBEYM, NPOKAJIMBAHHE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBHUE MEJIa C KUCIIOTOM) SIBJICHUM, HAOIIOICHUE U
OMHCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUi (paszioKeHHe
caxapa, B3aMMOJCHCTBHME CEPHOM KHCIOTBI C XJIOPHIOM Oapwus,
pasznoxxkenne ruapokcunaa menu (ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE
xene3a ¢ pactBopoM coiu meau (l1), uzydeHnme crnocoOoB pazneneHus
CMeced: C TIOMOIIbI0O MarHuTa, (WIBTPOBAHWE, BBIMIAPUBAHHUE,
TUCTHIUTALINS, XpoMaTorpadus, TPOBEICHUE OYUCTKU TTOBApPEHHOMN COJIH,
HaOMIOZICHUE W OMHCAaHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MacChl, CO3JaHUE Mojeliel
MOJIEKYJ (IIIApOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3ineMeHT u
MpocToe BemecTBo. Haxoxaenne Kucioposia B mpupoje, Gu3ndeckKue u
XxuMuueckue cBoictBa (peakuuu ropenusi). Oxcunabl. [IpumeHeHwne
kuciopoga. CrocoObl TONy4eHHS KUCIOpoAa B JIAOOpaTOpuu |
npombiluieHHOCTH. KpyroBopor kwuciopona B mnpupoae. O30H —
AJIJIOTPOTHASA MOAU(PUKAIUS KUCIOPOA.

TemnmoBoit 3(pdekT XUMUYECKOW peakiuHh, TEePMOXUMHUYECKHE
YpaBHEHMS, 3K30- U SHJOTEPMUYECKHE peakiuu. TOIIMBO: yrojb H
MeTaH. 3arps3HEHHE BO3AyXa, YCHICHHE NapHUKOBOrO 3ddekra,
pa3pylIeHHE 030HOBOT'O CJIOS.



Bopopon — sneMeHT u nipoctoe BeniecTBo. HaxoxaeHrne Bojopoa B
npupojie, Gpu3NIecKrue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonxydeHusa. KucioTel u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckrue CBOMCTBA BOJAbI. Boma kak pacTtBopuTelb. PacTBOpBI.
HacpimieHHble 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEILIECTB B
BoJie. MaccoBas [0Js BEIIECTBA B pacTBOpe. XHMMHUUYECKHE CBOMCTBA
BoJibl. OcHOBaHus. Poyib pacTBOPOB B NPHUPOAE M B KM3HU YEJIOBEKA.
KpyroBopot Boabl B npupojie. 3arpsa3HeHue NpUpoIHbIX BoA. OxpaHa u
OYMCTKa IPUPOAHBIX BOJ.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Okcuipl.
Knaccudukanus okcuoB: cosieoOpasyromiue (OCHOBHBIE, KHCIOTHBIC,
amdorepHrle) U  HecojeoOpasyrome. HoMeHkIaTypa  OKCHIOB.
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHUIOB. [loirydueHrne OKCHI0B.

OcHoBaHwUs. Knaccudukanms OCHOBAHMU: IEJIOUH 51
HepacTBOpuMbIe OCHOBaHUs. HomeHnkiiatypa ocHoBaHuil. duznyeckue u
XAMUYECKHE CBOMCTBA OCHOBaHUM. [loydyeHrne OCHOBaHUU.

Kucnorel. Knaccudukarus xucior. Homenkimarypa KHCIIOT.
DU3NYECKNE U XUMUYECKUE CBOMCTBA KUCJIOT. Psifi aKTHBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyenue KucIoT.

Comu. Homenknarypa comneid. @u3nyeckue 1 XMMAYECKUE CBOMCTBA
conei. [lomyuenue comen.

['eneTnueckass  CBA3b  MEXIY  KjlaccaMM  HEOPraHUYECKHUX
COCIMHCHUU.

Xumuyeckuii IKChepuMeHm:

KAQYECTBEHHOE OIPEACICHUE COJIEPKAaHUSI KHUCIOPOJIa B BO3yXE,
noJTydeHue, coOMpaHue, paclo3HaBaHUE U M3yYeHHE CBOMCTB KUCIIOPO/Ia,
HaOJIIOJICHUE B3aMMOJICCTBUS BEIIECTB C KHCJIOPOJIOM M YCIIOBHS
BO3HUKHOBEHHUS M TIPEKpallleHus TopeHus (Tokapa), O03HAKOMJICHHE C
oOpa3aMu OKCHJIOB M OINKMCAaHWE MX CBOMCTB, MOJy4YeHHUE, COOMpaHUE,
pacrio3HaBaHWE W HM3YyYCHHE  CBOWCTB  Bojopoaa  (TopeHue),
B3auMoOJielicTBe Bojopoja ¢ okcugom Meau  (Il)  (Bo3mokHO
UCIIOJIb30BaHUE BHACOMATEPHAIOB), HAONIOJCHHWE OOpasIOB BEIIECCTB
KOJIMYEeCTBOM | MoOIb, HCCIEIOBaHHE OCOOCHHOCTEH pPacTBOPCHUS
BEIIECTB C PA3JIUYHON PACTBOPUMOCTBIO, ITPUTOTOBJIECHUE PACTBOPOB C
ONpPENEIEHHOM  MacCOBOM  JOJIEM  pAacTBOPEHHOTO  BEUIECTBA,
B3aUMOJICHCTBUE BOJIbI C METayIaMU (HaATpUEM M KaJIbIlueM) (BO3MOKHO
HCIIOJIb30BaHHUE BHJICOMATEPHAJIOB), HCCJIEIOBAaHUE o0Opa3IoB
HEOPTaHMYECKHUX BEIIESCTB Pa3JIMUYHBIX KJIACCOB, HAOIIOACHUE H3MCHEHUS
OKpPAaCKA HMHIAWMKATOPOB B pPACTBOpPAX KHUCIOT M MLIECJIOYEH, U3YUYECHHUE
B3auMojencTBust okcuna meau (ll) ¢ pacTBOpoM cepHOW KHUCIOTBHI,
KUCIIOT €  METajulaMH, pEakUud  HEUTpadu3aluH, [OJYYCHUE
HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOTO METAJUIA JIPYTUM W3
pacTBOpa COJA, PEIIEHUE OSKCHOEPUMEHTAJIBHBIX 3aJady MO0 TeMe
«BaxxHenIme KJI1acchl HEOPTAaHUYECKUX COCIUHEHUI.

IHepuoanueckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
jemeHToB /. . MengeneeBa. CrpoeHne aTtomMoB. XMMHYeCKas
¢BsA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIUH

[lepBbie TOMBITKH KIAaCCH(UKAIMK XUMHYECKHX JJIEMEHTOB.
[TonsTie o0  rpynmax  CXOAHBIX  BJEMEHTOB  (ILETIOYHBIE U



IEJIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCUIBI U TUAPOKCHIBI.

ITepuonuueckuit 3akoH. Ilepuoguueckass cHcTEMAa XUMHUYECKUX
sanemeHToB JI. 1. MenneneeBa. KopoTkonepnoaHas u JJIMHHOIIEPHOIHAS
dopmer  [lepuoguueckoil cucCTeMbl XUMHUYECKHUX dyemeHToB JI. M.
MenneneeBa. Ilepuonbl u rpymmbl. OUBUYECKUNA CMBICH MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTroMHBIX sep. M30TOmbl. DNEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000J0YEeK aTOMOB NEpPBBIX 20 XHUMHYECKUX
anemeHTOB  [leproamueckou CHUCTEMBI 1. n. Menpeneena.
XapakTepucTUKa XHWMHYECKOTO »JJEMEHTA [0 €ro IOJOKEHHI B
[Tepunoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HW3MEHEHHsSI paJuyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U
IIEpUOJIaM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XMMHUYECKUX DJJIEMEHTOB JUIsI pa3BUTUSA Hayku u Inpaktuku. [ H.
MenzeneeB — y4€HbINA U TPaKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIsIpHAs U HEMOJIAPHAs) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
IIponeccbl  okucieHHsT W BOCCTaHOBIEHUs.  OKHUCIUTENH U
BOCCTaHOBUTEIU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB  BEIIECTB  METAIOB W  HEMETAJIJIOB,
B3aUMOJICMCTBUE THUAPOKCHIA MHKA C PACTBOPAMHU KHUCJIOT U LIEIOYEH,
IIPOBEJICHUE OMNBITOB, WUIKOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX  peakiuii  (TOpeHue, peakiuu  PaslIoKeHHUs,
COCJITMHECHUS).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeaMETHBIX CBSI3€d MPU H3YYEHUH XUMHHU B 8
KJIACcCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO--
HAayYHBIX TOHSTUH, TaK W TOHATUM, SBISIOMIMXCS CHUCTEMHBIMHU IS
OTAENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHSATHSA: HAYIHBIM (PaKT, THIOTE3a,
TEeOpusi, 3aKOH, aHalu3, CHUHTE3, KiacCHUUKAIMs, TePUOIUIHOCTD,
HaOIOZICHUE, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPECHHUE, MOJIETb,
SIBJICHHE.

®dusuka: maTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ,
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJJICKTPUYECKUM  3apsh,
BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, Tas,
du3nuecKue BeJIMYUHBI, €AMHUIIBI U3MEPEHHS, KOCMOC, TIJIAHETHI, 3BE3HI,
Comnnre.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaATbI, TOPHBIE TTOPOIBI,
MOJIE3HBIE UCKOIIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

Kanus, KAIbIUA U UX COCAUHEHUN B COOTBETCTBUU C IMOJOKEHUEM
31eMeHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue  BemiecTBa: BHJAbBl  XMMHYECKOM  CBsizU.  Tumbl
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIA
KPHUCTAJUIMYECKOUN PEIIETKN U BUJIA XUMHYECKOM CBSI3U.



KJIaCCI/I(I)I/IKaHI/IH N HOMCHKIIATYpa HCOPTaHHMYCCKHX BCIICCTB.
XHUMHMYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM
HCOPTaHNYCCKHUX COGHHHCHHﬁ, IFCHCTHUYCCKAsA CBA3b HCOPIraHUYCCKUX
BCIICCTB.

KJIaCCI/I(I)I/IKaHI/IH XUMHNYCCKHUX peaKuHﬁ 10 pas3JIMYHbIM IIPpHU3HAKAM
(HO qUCIIYy U COCTABY YUYACTBYIOIIHMX B PpCAKIHUH BCIICCTB, 110 TCIINIOBOMY
B(P(I)CKTY, 110 U3MCHEHUIO CTCIICHEH OKHMCJICHUS XUMHYECKHUX OJICMCHTOB,
I10 06paTI/IMOCTI/I, I10 Y9aCTHIO KaTaJIHSaTOpa). DK30- 1 OHAOTCPMHUYUCCKHUC
pCakunu, TCPMOXUMHNYCCKUC YPABHCHUA.

IlonsiTue o CKOpPOCTH XUMHUYECKOMN PCaKInM. [Tonsatue 006
O6paTHMI>IX 151 H606paTHMBIX XUMHYCCKHUX PCAKIUAX. [lonstTue o
TOMOI'CHHBIX U I'CTCPOI'CHHBIX PCAKIMAX. Ilonstue o karanmuse. [lonsaTue
0 XHMHNYCCKOM PpPAaBHOBCCHH. CDaKTOpLI, BJIMAIOOIMC Ha CKOPOCTH
XUMHUYECKOM PCAaKIUH U ITIOJOKCHUC XUMHYCCKOT'O PAaBHOBCCHA.

OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC pCaKnuu, BJIGKTpOHHBIﬁ
0ajlaHC  OKMCJIUTEIHLHO-BOCCTAHOBUTEILHOM PCaKIIHH. CocraBneHue
ypaBHeHHﬁ OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX pGaKI_[I/Iﬁ C

UCIIOJIb30BaHUEM METO/Ia AJICKTPOHHOTO OaaHca.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C  MOJCISAMU  KPUCTAUIMYECKHX  PEMIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
ajgMasa), CJIOXHBIX BEIIECTB (XJIOpWUIa HaTpus), HCCICIOBaHUE
3aBUCHUMOCTH  CKOPOCTHM XMMHYECKOM pPEaKIHHu OT BO3JCHUCTBUS
pa3IMYHBIX (PaKTOPOB, HCCISIOBAHUE DJICKTPOIPOBOAHOCTH PAaCTBOPOB
BCILIECTB, MPOIecca JUCCOIMAIMMA KUCIIOT, IIeJIoued U cojiel (BO3MOXKHO
VICTIOJIL30BaHNE BHUICO MaTepuasoB), MIPOBEICHUE OTILITOB,
WUTFOCTPUPYIOITUX TPU3HAKKA TPOTEKAHUS PEaKIUii HOHHOTO OOMeHa
(oOpa3oBaHue ocajaka, BBIJICIICHHE Tra3a, oOpa3oBaHHWE BOJIbI), OIBITOB,
WJLTFOCTPUPYIOITUX IIPUMEPHI OKHMCJIUTEIHLHO-BOCCTAHOBUTEIBLHBIX
peakiuil (rOpeHHe, peakiui Pa3oKEeHHs, COCTMHEHHUS), PaCIIO3HABAHHE
HEOPTraHMYECKUX BEIIECTB C TTOMOIIBIO KaUECTBEHHBIX PEaKIIUi Ha MOHBI,
pelieHne SKCIePUMEHTAIBHBIX 3a/1a4.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u Marepuaniel B MOBCEIHEBHOW JKU3HM YEJIOBEKA.
be3onacHoe uCmoOnb30BaHME BEMIECTB M XMMHYECKUX PEAKIil B OBITY.
[IepBast nomMomIb IMPU XUMUYECKUX 0KOTAX U OTPABIICHUSX.

XHUMUYECKOE 3arpsi3HCHHE OKpY)Karouenh cpeapl (mpenesbHas
nonycTuMas KoHuUeHTpauusi BemiectB, aainee — IIJIK). Ponp xumum B
PEIICHUH DKOJIOTHYECKHUX MPOOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3IoB MaTepuasoB (CTEKJIO, CIUIaBbl METaJIJIOB,
MOJIMMEPHBIE MaTEPUAIIbI).

Meostcnpeomemnmnule ceazu

Peanu3zanust MeXNpeaMETHBIX CBS3€d MPU M3YYCHUU XUMUU B 9
KJIACCE OCYIIECTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TaK W MOHSATHM, SIBJISIFOIIUXCS CUCTEMHBIMH IS
OTAENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHalW3, CHUHTE3, KiIacCUUKAIMI, TMePUOTUIHOCTD,



HaOII0JICHUE, DKCIEPUMEHT, MOJCIMPOBaHUEe, H3MEPEHHUE, MOJICIb,
SIBJICHUE, TAPHUKOBBIN 3P (EKT, TEXHOJIOTHS, MaTEPUAIBI.

dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHI,
U30TOIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUUYCCKHH  3aps,
IIPOBOJIHUKHU, TIOTYIIPOBOIHUKH, TUAIEKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, O0O0BEM, arperaTHOe COCTOSHME BEIIECTBa, Ta3, pPacTBOD,
pPacTBOPUMOCTh, KpHUCTAJUIMYECKAsT pPEMIETKA, CIUIaBbl, (U3UYCCKHE
BEJIMYMHBI, CIMHUITBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI,
3BE3161, ComHIIE.

buonorusi:  gorocunTes, apixanue, Ouocdepa, IKOCHUCTEMA,
MUHEpAaJIbHbIC ya00peHus, MHUKPOIJIEMEHTHI, MaKpO3JIEMEHTHI,
[TUTATEJILHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIHI,
I10JIE3HBIC HCKOITaeMBbIE, TOILJINBO, BOJTHBIC PECYpPCHI.



ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMDbI
0O XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHS MPOTPAMMBI  OCHOBHOTO
o0rmiero oOpa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyUEHUSI XUMUU B €IMHCTBE
yu4eOHOW W BOCHUTATCILHOW JIEATEIPHOCTH B COOTBETCTBHU C
TPAIUIIUOHHBIMH  POCCUWCKHMH  COLIMOKYJIBTYPHBIMH W JTYXOBHO-
HPAaBCTBCHHBIMHU IICHHOCTSIMHU, TPUHSATHIMA B OOIIECTBE MpaBWJIAMH U
HOpMaMHu TIOBEACHHUS U CIIOCOOCTBYIOT TIpOIleccaM CaMOTIO3HAHUSA,
CaMOPAa3BUTHUSA U COIMAIM3AIUN O0YHAIOIITXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBATBHCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OpPUEHTAIMN U
pacHIMpeHUe ONbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJEAWIO, TOHUMAHHS 3HAYCHHUS
XUMUYECKON HAyKH B >KM3HU COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHON HHQOpMalUel O TEPEeNOBBIX JOCTIKECHUSX H
OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTU B
HAy4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NpEeNCTaBICHUs O  COLMAIBHBIX  HOpMax W MpaBujax
MEXJIMYHOCTHBIX ~ OTHOIIEHWHW B  KOJUIEKTHBE, KOMMYHUKATHUBHOM
KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHOUCCIIEIOBATEIHCKOMH,
TBOPUECKOM W  JIPyTUX BHJAX  JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATEIHHOCTUA MPU BHITIOJHEHUU YYEOHBIX,
MO3HABATENbHBIX 3a7a4, BBIMOJIHECHUH XHUMHYECKHUX HJKCIEPUMEHTOB,
CO3JJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO H
B3aMMOIIOMOIIM B TMPOIECCE ITOM YYEOHOU NEATENIbHOCTH, TOTOBHOCTH
OIICHHBATh CBOE TMOBEICHHE U TOCTYIKH CBOUX TOBAPHUIIECH C MO3UIINH
HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4E€TOM OCO3HAHUS IOCIE/ICTBHIMA
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XHUMHYECKOM
pEeaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U
COCTABJISIFONIE OCHOBY [IJIi TIOHMMAHHS CYITHOCTH HAayYHOW KapTHUHBI
MHUpa, TPEACTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MIPUPOIBI, B3AMMOCBSI3SIX YEJIOBEKA C MPUPOTHON CPEION, O POJIU XUMHH
B MTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJICHHBIC HA TOJYYCHHE HOBBIX
3HAHWM 110 XWUMHH, HEOOXOIWMBIE I OOBSICHEHUS HaOII01aeMbIX
MpOIIECCOB W  SBJICHUM, T[O3HABATEIbHOW, WH(HOPMAIMOHHON W
YUTATEIIBCKOW KYJNbTYpPhl, B TOM YHCJE HABBIKOB CaMOCTOSTEILHOM
paboThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, JOCTYITHBIMU
TEXHUYECKUMU CPEeICTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K 00yUEHUIO ¥ TIO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTH
U CIIOCOOHOCTh K CaM000pa30BaHMIO, MPOEKTHON M MCCIEI0BATENbCKON
NEeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpPaBICHHOCTH W YPOBHS
00yueHUs B JabHEHIIEM;



4) popMupoOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 IKW3HU, OCO3HAHHE
MOCNEACTBUA W HENPUATHE BPEAHBIX MpHUBBIUEK (YMOTpeOIeHUsS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHHS), HEOOXOJUMOCTH COOIOICHUS TTPABHII
0€30MMacHOCTH TIpU OOpAIEHUH C XUMHUYECKHUMH BEIIECTBAMH B OBITY U
peaIbHOH JKU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K TIPAKTHUYECKOMY W3yUeHHUI0 mpodecchuii U Tpyaa
pa3IMYHOTO pOJia, YBWKEHHWE K TPYAy W pe3yibraTaM TPYyI0BOM
JEeSATEIHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUH
0 XUMHUHU, OCO3HAHHBI BBHIOOp HMHAMBUAYAJBHOM TPacKTOPHUH
IPOJOJDKEHUs 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuoOHaIbHOM ACSITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX
yYMEHUH, TOTOBHOCThH aJIalITUPOBATHLCS B MTPOQPECCHOHATIBLHOM CpelIe;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKU IIeJIeco00pa3HOe OTHOUICHHWE K TPUPOJIEC Kak
UCTOYHUKY XU3HM Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAaHHE
[IEHHOCTH 3JI0pOBOrO0 M 0e€30MmacHoro oOpa3a >KW3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (hM3HUECKOMY U MCUXUYECKOMY 37I0POBBIO,
OCO3HaHHUE IIEHHOCTU COOJIIOJICHUS MpaBUil 0€30MMacHOrO MOBEJACHUS TIPU
paboTe C BelecTBaMH, a TAKXKE B CUTYAIIHIX, YTPOXKAIOIIUX 370POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJy4YyaeMble MPU U3yUYEHUU
XUMUH, JJI1 PElIeHUsl 3a]ad, CBSI3aHHBIX C OKPYXAIOleH MPUPOTHOM
CpeloH, JJis TIOBBIICHUSI YPOBHS AKOJIOTHYECKON KYJIbTYPhI, OCO3ZHAHMUS
TJI00AJIBHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM U MyTeH WX PEIICHUS
MOCPEJICTBOM METOJZIOB XHMHH, HKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI MM B T[IO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLMAIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe meranpeaMeTHBIX PE3yIbTATOB BBIJCISIOT 3HAUUMBbIE IS
dbopMHUpOBaHUS MUPOBO33pPEHHUS OOIIEHAYUHbIC TIOHSTHS (3aKOH, TEOpHsl,
MIPUHITUI, TUIOTE3a, PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.),
KOTOPbIE MCTOB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MpeaMETax U
MO3BOJISIIOT HA OCHOBE 3HAHWM W3 JOTHUX TMPEAMETOB (HOpPMUPOBATH
MIPEICTABJIICHUE O 1EJIOCTHOW HAYYHOW KapTUHE MUPA, U YHUBEPCATIbHBIC
y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC,
PETYJISTUBHBIE), KOTOpBIE 00ecreunBaroT (GOPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY — TUIAHUPOBAHUIO W OCYIIECTBICHUIO  y4eOHOM
NeSTETHLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

ba3oBble 1ornueckue AeMcTBU:

YMEHUS WCMOJB30BaTh NPUEMBI JIOTUYECKOTO MBINUICHUS TPU
OCBOCHHH 3HAHUU: PACKPHIBATH CMBICT XUMUYECKUX TIOHSITHH (BBIACISTH
WX XapaKTepHBbIC TMPU3HAKH, YCTAHABIIMBATH B3aWMOCBSI3b C JPYTHUMH
MOHSITUSMU), WCIOJB30BaTh TOHATHS i OOBSCHEHHS OTACIBHBIX
dakTOB W SABJIICHWI, BBHIOMPATh OCHOBAHWUSA W KPUTEPUU IS
KIaccu(puKanuu XWUMHYECKUX BEMIECTB W XUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUYNHHO-CICJCTBEHHBIE CBS3U MEXAY OOBEKTaMHU



U3Y4YCHUS, CTPOUTh JIOTHYECKHUE  pacCykJeHuss (MHIYKTHUBHBIE,
JNeAYKTUBHBIE, [10 aHAJIOTHH ), I€7aTh BBIBOJIbI U 3aKITIOUEHUS;

yMEHHUE NMPUMEHATh B IIPOLIeCCe MO3HAHUS MOHITHS (TpeAMETHBIE U
MeTaIpeIMETHbIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, UCTIOIb3yEMBIE
B XMMUH, TPEOOPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIETbHBIC
NPEICTaBIICHU — XUMHYECKHI 3HAK (CUMBOJ 3JEMEHTA), XUMHUYECKas
dbopMmyna U ypaBHEHHE XUMUYECKON peaKIMu — MpPHU PEIICHUH y4eOHO-
MO3HABATENBbHBIX 3a7a4, C YYETOM JTHX MOJEIbHBIX MPEACTABICHUM
BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU H3YyYaeMBbIX
00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBIABISTH
oOlue  3aKOHOMEPHOCTH,  MPUYMHHO-CIEACTBEHHBIE  CBSI3U |
POTUBOPEYHS B U3Y4AEMbIX MIPOIIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHUE HCIOJb30BaTh TOCTABJICHHBIE BOIPOCHl B KadeCTBE
WHCTPYMEHTA MMO3HAHMUSI, a TAK)KE B KaU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHMUS
TUIOTE3BI [0 TPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

OpuOOpeTeHre ONbITa 10 I[JIAHUPOBAHHMIO, OpraHu3aluud U
POBEJICHUIO YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIo1aTh 3a
XOJIOM TMpOIlecca, CaMOCTOSITEIbBHO TMPOTHO3UPOBATH €ro pe3yJbTarT,
dbopmynrpoBath 0000IIEHNSI U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJICTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE  BBIOMpATh, AHAIM3UPOBATH W  HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM TPENICTABICHHUS, MOTy4aeMyIO
U3 pa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpATypa XUMHYECKOTO
coJiepKaHusl, CIpaBOYHBIE MocoOus, pecypchl MHTEepHETa), KPUTHUYECKU
OIICHUBATh MIPOTUBOPEUHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHATh PA3JIMYHbIE METOJbl M 3aMpOChl MPU TOUCKE U
otOope MH(pOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUS YY€OHBIX M MO3HABATENIBHBIX 337a4 OMpPENeNEHHOTO THIA,
npuOOpEeTeHNe OmNbITa B O0JACTH UCIHOJIb30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJAJICHUE KYJIbTYpOl aKTUBHOTO
UCIIOJIb30BAHUSI  PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO
BBIOWpATh ONTUMAIBHYIO (GOpMy TpeACTaBiICHUS WHOOPMAIMU |
WUTIOCTPUPOBATh  pelaeMble  3aJaydl  HECJIOXKHBIMH  CXEMaMH,
auarpaMMam, IpyrumMu opmamu rpaduki ¥ iX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATH B TpOIECcce yueOHOU H
MCCIIEIOBATENIbCKOM  ACATENBHOCTH  MHGOPMAIMIO O  BIMSHUHU
MIPOMBITIUICHHOCTH, CEILCKOTO XO3SHWCTBa M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKaroIEen MPUPOTHON CPEIBI.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJI€ IUaIora U (MJu) JUCKYCCHH) TIO
CYIIECTBY OOCYXJTaeMOW TeMbl, (POPMyIUpPOBATH CBOM TMPEATIOKCHHUS
OTHOCHUTEJIFHO BBITIOTHEHUS TPE/JIOKEHHOM 3a1a4H;

YMEHUS TIPEACTABIATh TOJYUYCHHBIE PE3YNbTAaThl MO3HABATEILHON
JESTETPHOCTH B YCTHBIX M MHUCHbMEHHBIX TEKCTaX; JENAaTh MPE3ECHTAIUIO
PE3YNHTATOB BBHITIOJHEHUS XUMUYECKOTO IKCIIEPUMEHTa (J1a00paTOpHOTO
OmbITa, JTAOOPATOPHOUM PabOTHI TO HCCIEJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MTPOEKTA);

YMEHUS Y9eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIIbHOW M WCCIIENOBATEILCKON NEATEIHHOCTH TPU PEIICHUH



BO3HUKAIOIIMX TIPOOJIEeM Ha OCHOBE Y4éTa OOIIMX HWHTEPECOB H
corjacoBaHusi Mo3uiui (0OCykJeHHs, OOMEH MHEHHSIMHU, «MO3TOBBIC
ITYpMb», KOOPAMHAUUSA COBMECTHBIX  JICHCTBUM,  OINpEIECIICHUE
KPUTEPHUEB IO OLIEHKE Ka4eCTBa BHITIOJHEHHOM pabOThI U APYyTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO  ONPEAENATh LEJIH  JAESTEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBISTh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH
KOPPEKTHPOBAThH  CBOK  JAEATEIbHOCTb, BBIOMpATh  HauOoliee
s pexTuBHBIE CHIOCOOBI pellleHHs] Y4eOHbIX U TMO3HABATENbHBIX 3aj1ad,
CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATh MPEMJIOKEHHBIN
AJTOPUTM JCUCTBUU MPHU BBINOJIHCHUU 3aJaHUM C YYETOM IMOJYyYCHUSA
HOBBIX 3HAHUM 00 Hu3y4aeMbIX OOBEKTaX — BEIECTBAX W PEaKIHUX,
OLICHMBATh COOTBETCTBUE ITOJIYUYEHHOI'O pE3yjbpTara 3asBICHHOM LIEINH,
YMEHHE HCMOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, MpEIIaracMble B
YCJIOBUH 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ysbTaToOB M0 OCBOCHHUIO 00S3aTEIHHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW  denepalibHOM  paboueit
IPOrPaMMOM, BBIJEISIIOT: OCBOEHHBIE O0YUYaIOIIMMHUCS HAy4YHbIC 3HAHMUS,
YMEHUS U CIIOCOOBI IEUCTBUM, crieliupruiecKkue ik MpeIMeTHON 001acTu
«XuMHS», BUABl ACATEIBHOCTU IO IOJYYEHUI0O HOBOTO 3HAHUSA, €T0
UHTEPIpPETAllY, MPeoOpa30BaHUI0 W NPUMEHEHUIO B Pa3JIHYHBIX
y4eOHBIX U HOBBIX CUTYaIIHIX.

K konmy oOydenuss B 8 KkJjacce mNpeaMeTHBIE pPE3yibTaThl Ha
0a30BOM  YpOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
00y4Jaronuxcst yMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHX IIOHSTHI: aTOM,
MOJIEKYJIa, XUMUYECKUN BJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OJJHOPOJIHASI U HEOJHOPOHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJIIpHAas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi JOJIsI XUMUYECKOTO
JJIeMEeHTa B COCAMHEHUH, MOJIAPHBIM OOBEM, OKCHI, KHUCIIOTa,
OCHOBaHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb
OKHUCJICHUSI, XUMHUYECKasl PEeaKIus, KiIacCU(pUKAIUSI PEaKIU:
peakuu  COEAVHEHHUS, PEaKIUU  PA3JIO0KEHUS, PEaKIUU
3aMEIICHMs, PEaKIMu OO0MeHa, 5K30- U DJHIOTCPMUUYECKHE
peaKInu, TeTIOBOM 3P HEKT peakiuu, Apo aToMa, JICKTPOHHBIH
CIOW aToma, aTOMHas OopOuTanb, paguyc aTroma, XUMHUYECKas
CBSI3b, MOJIIPHAsT M HEMOJSpHAs KOBAJEHTHAsl CBSI3b, HOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JIsI BEIIECTBA
(TIpolleHTHAsl KOHIIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUI
U TPUMEHSATH 3TU TOHATUS TPU ONUCAHUM BEIIECTB W HX
MpEBPALICHUM;

e HCIOJIb30BAaTh XWMHYECKYI0 CHUMBOJIMKY [JIi COCTaBIICHHS
(opMyJ1 BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKLIUH;

e OINpENENATh BAJIEHTHOCTh AaTOMOB »JJIEMEHTOB B OWHApPHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DBJIEMEHTOB B OWHApHBIX
COCMHEHUAX, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCy COEOMHEHMH MO QopMmyiaMm, BUJ XUMHUYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSIX;



e packpbiBaTh cMbICH [lepuonnueckoro 3akona /. . Menneneea:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOJUUYECKON 3aBUCUMOCTHU
CBOICTB XHWMHMYECKHUX DJJIEMEHTOB OT HX IOJIOKEHHUS B
[Teprnoanyeckoil cucTeMe, 3aKOHOB COXPaHEHMSI MacChl BEIIIECTB,
MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HMSs, 3aKOHa
ABorazapo;

e OIHNCHIBATH " XapaKTEepPU30BaTh Ta0JIUIHYIO dhopmy
[TeprnoanYECKO CHUCTEMBl XMMHYECKUX 3JIEMEHTOB: pPa3InyaTh
MOHATUS «TJlaBHas moarpymnma (A-rpymnma)y U «1moOodHas
noarpynna (b-rpynma)», wMameie W OOJIBIIME  TIEPUOJBI,
COOTHOCUTh 0003HAYCHHUS, KOTOpPhIE HWMEIOTCA B TaOJIHIE
«ITepuomuueckas cuctemMa XUMUYECKHUX dyemeHtoB J[. M.
MenpeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSA
aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB M 3apsj sjapa, ooIee
YUCJIO DJJICKTPOHOB M PACHpEACICHHE HMX 10 BJCKTPOHHBIM
CJIOSIM);

e KJIACCHU(PUIIUPOBATh XUMHUUYECKHE ODJIIEMEHTHI, HEOPraHWYECKHe
BCILIECTBA, XHWMHYECKHE peakuuu (10 4YHUCIy H COCTaBYy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (P deKTy);

e XapaKTepu30BaTh (ONMHCHIBATH) OOIMME XUMHUUYECKHE CBOMCTBA
BEIIECTB  Pa3JIMYHBIX  KJACCOB, TMOJTBEPXKJas  OIHMCAHUE
NpUMeEpaMyd  MOJIEKYJISIPHBIX ~ YpPaBHEHHUM COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIUM;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBEHHOI'O0 COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX
MpeBpaIICHUN B Pa3IMUYHBIX YCIOBUSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJI0 XHMHYECKOTO dJIEMEHTa Mo Gopmyrie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacu€Thl MO YPABHEHUIO XUMUYECKON peaKInu;

e IIPUMEHSATH OCHOBHBIC ONEPAIM MBICIUTEIBHON AESATEIBHOCTH —
aHaJM3 W CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMaTH3aIHIO,
KJ1acCU(UKAIMIO, BBISIBIICHHE TPUIMHHO-CIICICTBEHHBIX CBSI3CH —
JUIE U3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEaKIUid,

€CTECTBEHHO-HAYYHbIE METOJbI TO3HAHWS — HaAOJIOACHHUE,
M3MEpEHUe, MOJICIUPOBAHUE, DJKCIEPUMEHT (peaibHbIA U
MBICJICHHBIN);

e CIEJOBaTh MpaBWIaM TIOJB30BAHUS XUMHYECKON TOCYI0M W
1abopaTOpHBIM 000OpPYAOBaHUEM, a TAKXKE MpaBUIaM OOpaIeHUS
C BeEUIeCTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU IIO
BBITIOJIHCHUIO ~ JIAOOPATOPHBIX ~ XMMUYECKHX  OMBITOB  TIO
MOJIYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BEMIECTB (BOAOPOA U
KHCJIOpOAa), IPUTOTOBICHUIO PACTBOPOB C  OMNPEAEIIEHHOU
MaccoBOM J0Jie pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh U
MPOBOJIUTh XUMUYECKUE DKCIEPUMEHTHI [0 PACTO3HABAHUIO
pacTBOpPOB 1IIEJOYEl M KUCIOT C TMOMOIIBI0 HHIUKATOPOB
(;makmyc, peHonadTanenH, METUIIOPAHXK U APYyTHE).
K konmy oOydenus B 9 kJiacce MpeAMETHBIE pE3yJbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpakaTb  COPMHUPOBAHHOCTH Y
00y4aronIMxcsl yMEHU:



pPacKpbhIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKUX  TOHSTHIA:
XUMUYECKUN BJIEMEHT, aToM, MOJIEKYyJia, MOH, KaTUOH, aHWOH,
IPOCTOE  BEIECTBO, CIOKHOE  BEHIECTBO,  BaJEHTHOCTb,
ANEKTPOOTPUIIATEIbHOCTh, CTENEHb OKUCICHUS, XUMUYecKas
peakius, XuMU4YecKasi CBA3b, TEIUIOBOM (D (eKT peakuuu, MoJb,
MOJISIpHBIN  00BEM, pacTBOp, JJIEKTPOIMUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJIUTHUYECKAsT JIUCCOIMAIUSA, PEaKIMM HMOHHOTO OOMEHa,
KaTtanu3atop, XHUMHYECKOE€ paBHOBECHE, OOpaTuMmble U
HeoOpaTUMbIE  pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaklMi, OKHCIUTEIh, BOCCTAHOBUTENb, OKHUCJICHHE W
BOCCTAaHOBJICHHE, aJJIOTPONUs, aM(POTEPHOCTh, XUMHUYECKas
CBA3b (KOBaJICHTHAs, HOHHASI, METAJUTMYECKas ), KpUCTAITNYECKas
pemeéTka, KOppo3usi METAJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKOU
peakuuu, TpeAenbHO — jgomyctuMas — KoHueHtpauus — IIIK
BELIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN
U TPUMEHATh 3TU TMOHATUSA MPH ONHCAHWU BEHIECTB M UX
IIPEBPAILICHUN;

UCIIOJIb30BaTh XMUMHUYECKYIO CHMBOJMKY JJISI COCTaBJICHUS
(dbopMyI1 BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUH;
ONpPENEINIATh BaJCHTHOCTh W CTEIEHb OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSX Pa3IM4YHOTO COCTaBa,
OPUHAIEKHOCTh  BEIIECTB K  ONPEACIEHHOMY  KJaccy
COeNMHEHM 1o  ¢opMynaMm, BHUJ XUMHUYECKOH  CBs3U
(KkoBaJICHTHasi, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] UOHA M0 XUMHUYECKOW (opmyle, Xxapakrep
cpedbl B BOJHBIX PAacTBOPAX HEOPraHUYECKUX COCIUHEHHM, THUII
KPUCTAINTMYECKON PEHIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMblch [lepuonnueckoro 3axkoHa [[. 1. Menneneesa
U JIEMOHCTPUpPOBAaTH €ro IOHUMAHUE: OMNHUCHIBATH U
XapakTepu3oBaTh TabIU4YHY0 (hopmy I[leprmonnueckoii CUCTEMBI
XUMHUYECKUX  DJIEMEHTOB:  pa3auyaTh TMOHSATUS  «IJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpymnma (b-rpymma)y,
MaJible ¥ OOJIBIINE MEPUOJIbl, COOTHOCUTH 0003HAaYEHHsI, KOTOpPbIE
UMEIOTCSI B TEPUOJUYECKONM  TaOIMIle, C  YUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsag  sjapa, oOmiee YHCIO  3JIEKTPOHOB U
pacmpenesieHue UX 1o DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB DJJIEMEHTOB M HX
COEMHEHU B MIPE/eNIaX MajbIX NEPUOIOB U TJIABHBIX MOATPYMI
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHE
BEIIECTBA, XHUMHUYECKHE peakiuu (0 YHUCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3(deKTy, 1o
VM3MEHEHHIO CTETICHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTH) OOIMMEe U  cHernupuIecKre
XUMHUYECKUE CBOMCTBA TMPOCTBIX M  CJOXHBIX  BEHIECTB,
MOATBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYJSAPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;
COCTABJISITh ~ YPABHEHUS  DJEKTPOJIUTUYECKOW  JIHCCOLMALUU
KHUCJIOT, IEJI0YEU U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS



peakiuit HMOHHOTO oOMeHa, ypaBHEHUS peakiuid,
MOJTBEPKIAAIOLIUX CYIIECTBOBAHUE T€HETUUECKOU CBSI3H MEXKIY
BEILIECTBAMHU PA3IMYHBIX KIJIACCOB;

pacKpbIBaTh  CYHIHOCTb  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii TMOCPEJCTBOM COCTaBJIEHUS JJIEKTPOHHOro OajaHca
ATUX PEaAKIUM;

POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHUS, BO3MOKHOCTH POTEKaHUS XUMHUYECKUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl
BEIIECTB, MACCOBYIO JOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (Gopmyiie
COEMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl MO YPaBHEHUIO XUMHUUYECKON PEaKIuu;

coONo/IaTh TpaBuja IMOJb30BAHUS XUMHUYECKOW TOCYJI0M U
1abopaTOpHBIM 000PYIOBAaHHUEM, a TAK)Ke IIpaBuiia oOparieHus ¢
BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMU TIO0 BBIOJTHEHHUIO
7a00paTOPHBIX ~XUMUYECKUX ONBITOB MO TMOJYyYEHUIO H
coOUpaHuI0 Ta3000pa3HBIX BEHIECTB (aMMHUaKa M YIJIEKHUCIIOTO
rasa);

IPOBOJUTEH PEAKIINH, MOATBEPKIAONINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOPHU/I-,
Opomua-, monun-, kapOoHar-, docdar-, CUIMKAT-, Cyibdart-,
TUAPOKCUJI-MOHBI, KAaTHUOHBI AMMOHMS M HOHBI HM3yYEHHBIX
META/VIOB,  NPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTraHMYECKUX BEILIECTB;

IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHOU IEATETbHOCTH —
aHaJM3 M CHHTE3, CpPaBHCHHE, OO0OOIICHWE, CHCTEMaTH3AIHIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€U — JIJIST WU3Y4YEHUS
CBOWMCTB BEIIECTB M XHWMHUYECKUX PEaKUUH, €CTECTBEHHO-
Hay4yHbIE METOJbl TIO3HAHUS — HaOIIOJIEHUe, W3MEPEHHUE,
MOJEIUPOBAHUE, SKCIEPUMEHT (pEaIbHbII W  MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue Kosaun4vecTBo 4acoB
Ne DJleKTpoHHbIe (LM (ppoBbIE)
Pa3ie/ioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChl
NPOrpamMMbl padoThI padoTbI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' 1 IIPaKTUIECKOM https://m.edsoo.ru/7f41837c
NeATEIIbHOCTH YeJIOBEKa
BermecTBa n xuMuieckue bubmuoreka [JOK
1.2 15 1 :
peakuuu https://m.edso0.ru/7f41837¢c
Uroro no pazaeny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
21 Boznyx. Kucnopoz. 6 bubnuoreka [IOK
' [MousTre 06 OKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o 8 1 bu6nmoreka [JOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
23 Bopna. Pacteopsl. 5 1 1 bu6mmoreka [IOK
' [TonsiTHE 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nonmoreka L1

COeTUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emMenToB /. U. MenpaesieeBa. CTpoeHue aToMoOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKknuu

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XUMUYECKHUX DJIEMEHTOB 7 bubmorexa LHOK
' https://m.edso0.ru/7f41837c
. . Menneneena.
CrpoeHue atoma
XHUMHYECKas CBA3b.
3. OKHCIUTEIBHO- 8 1 bubmuoreka [JOK
' BOCCTaHOBHUTEJIbHbBIC https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro o pasxery 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
p P https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 g
YACOB I10 ITPOTPAMME
9 KJIACC
HaumenoBanue KosunyecTBo 4acos
Ne DJleKTpoHHbIe (LM (poBbIE)
pa3ieioB U TeEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NMporpamMmmbl padoThI padoTbl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakun
11 [ToBTOpEHME N 5 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/I€JIOB
Kypca 8 Kiiacca

https://m.edsoo0.ru/7f41a636

OCHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 Bubmorexa HOK
' P . https://m.eds00.ru/7f41a636
XUMHAYECKHUX PEaKIUii
DNeKTpoNUTHYECKast
13 Aucconuranus. 8 bubnnoreka [JOK
' XUMUYECKUE PEAKIIUH B https://m.edso00.ru/7f41a636
pacTBopax
Uroro no pazneny 17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

OO01as xapakTepucTHKa

bu6mmoreka [IOK
2.1 XHMHYECKHX AJICMEHTOB 4
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO6m1ast XxapakTepucTruKa
99 XUMHUYECKHUX DJIEMEHTORB 6 bu6mmoreka [IOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHHS
OO6m1ast XxapakTepucTruKa
53 XUMHUYECKHUX DJIEMEHTORB ; bu6mmoreka [IOK
' VA-rpymmsr. Asor, https://m.edso0.ru/7f41a636
dbocdop 1 Ux coeqMHEHUS
24 OO6m1ast XxapakTeprucTruKa 8 bubmuorexa [JOK

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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IVA-rpynnel. Yraepon u
KPEMHHU U UX

COEIMHEHN
Hroro no pazaeny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
31 OO6mue cBoicTBa 4 bubmuorexa [JOK
' METAJIJIOB https://m.edso0o.ru/7f41a636
3.9 Baxnetimme MeTamisl 1 16 bubmuorexa [JOK
' X COEIUHEHUS https://m.edso0o.ru/7f41a636
Hroro no pasneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

41 BemectBa u marepuassi B 3 bubnnoreka [JOK
' JKA3HU 4eI0BEeKa https://m.edso00.ru/7f41a636
Uroro no pazaeny 3
PesenBHOE BDEMS 3 bu6nmoreka [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Tema ypoka Hara uudgponbie
n/n Bcero | mHaMBHAyaJIbHBIE | CAMOCTOSITEILHO H3yUeHHus o0pasoBaTe/bHbIE
OY4HO pecypcbi
[Ipenmer xumun. Pons xumuu BuG 10K
noImoTeKa
1 B JKU3HM uejIoBeka. Tena u 1 1 01.09.2023 httos://m.edsoo.ru/ffod210¢
BEIIIECTBA
[TonsaTue o MeToAaX MO3HAHMSA bubmuorexa [JOK
2 B XUMHHU 1 1 04.09.2023 https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padota Ne 1
«IIpaBuna paboThl B Eub 1OK
N noImoTEKa
3 Aabopatopui  pUEMEI 1 1 08.09.2023 https://m.edsoo.ru/ffod23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 Yucreie BelecTBa U CMECH. ) 1 5 11.09.2023 bu6mmoreka [JOK
CniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha ) 1 1 15.00.2023 bu6mmoreka [IOK
[IPUMEPE OYUCTKHU ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 18.09.2023
TOMBLH MOTICKYITH 1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DIIEMEHTHI. 1 3 22.09.2023 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

3HaKu (CUMBOJIbI) XUMUYECKUX

https://m.edsoo.ru/ff0d2be8

AJIEMEHTOB
IIpocTble U CIIOKHBIE bubnuoreka [IOK
8 BEILIECTBA 25.09.2023 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 29.09.2023 bubnnoreka [HOK
y4EeHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHYCCKAs BuG 110K
nonMMoTeKa
10 dbopmyna. BaneHTHOCTD 02.10.2023 https://m.edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHUX
AJIEMEHTOB
OTHOCHUTENbHAS aTOMHAS BuG 110K
nonMMoTeKa
11 Macca. OTHOCUTEIbHAS 06.10.2023 https://m.edsoo.ru/ffod323c
MOJIEKYJIIpHas Macca
MaccoBast 107151 XUMAYECKOTO bu6mmoreka [IOK
12 09.10.2023
JIEMEHTa B COSTUHECHUN https://m.edsoo.ru/ff0d350c
KonunuectBo BemecTra. MoJib. bu6mmoreka [IOK
13 13.10.2023
MounspHas macca https://m.edso0.ru/ff0d5230
dusnueckue 1 XUMHIECKUE BuG 10K
nonmoTexa
14 . X 16.10.202
ABJICHIA. AMMUHCCKad 6.10.2023 https://m.edsoo.ru/ff0d37fa
peakius
IIpu3Haku u ycnoBus Bu6 110K
nonnoTexa
1 20.10.202
> P OTeK%Hm XUMITHECIIX 0.10.2023 https://m.edsoo.ru/ff0d3al6
peaximit
16 3aK0H COXpaHEHUsI MaCChl 93.10.2023 bubnmnoreka [JOK

BENIECTB. XUMHUUECKHE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

ypaBHEHUS

Brrancnenus KOJIN4YCCTBA,
MaccChbl BE€IICCTBA I10

bu6mmoreka [IOK

17 27.10.202
YPaBHEHUSAM XUMUYECKUX 9 0.2023 https://m.edsoo0.ru/ff0d5708
peakuui
Knaccudukanusa XuMrUueckux
peakuuii (coeguHeHusl, bubnnoreka [HOK

1 .10.202

8 pa30KEeHUs, 3aMELICHUS], 10 30.10.2023 https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuG 10K
nOIMoTeKa

19 SHIUKJIOTIC/HCT. O606mefme 10.11.2023 httos://m.edsoo.ru/ff0d40cA
U CHCTeMAaTU3alNs 3HAHUN
Kontponbhas padora Nel mo BuG 10K

noIMoTeKa

20 Teme «BemecTsa 1 11 13.11.2023 https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKITUI
Bo3nyx — cmecs rasos.

.K —

21 CocraB Bo3ayxa. Kucinopon 17.11.2023 bubnmnoreka [JOK
3JIEMEHT U IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKue 1 XUMUIECKHE
CBOICTBa KHCIIOpOaa (peaKiuu bubnmnoreka [JOK

22 20.11.2023
OKHCJIEHUS, TOPEHHUE). 12 https://m.edsoo.ru/ff0d4614
ITousTie 00 OKCcHIax
Crioco6b! nosyueHust Eub OK

23 KHCJIOpO/ia B JIAOOPaTOpUH U 24.11.2023 nommoreka L

MMPOMBIINIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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IIpumeHeHue kucnopoaa

Tennooii 3 dexr
XUMHYECKON PEAKIIUH,

bu6mmoreka [IOK

24 MOHSITHE O TEPMOXUMHUUECKOM 27.11.2023 https://m.edsoo.ru/F0d4790
YpaBHEHHH, 3K30- U
SHJIOTEPMHUYECKUX PEAKLIUIX
To o (HedTh, yro
25 Me’l;;I}II/I)B 33(1? i?eHy;e [ 01.12.2023 | Duommorexa LIOK
AP AR, o https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPeA0TBpallECHUS
ITpakTrueckas padora Ne 3 mo
I1
26 teMe «llomyyenue u 04.12.2023 bubnuoreka [IOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE €r0 CBOMCTB»
Bonpopona — snemeHT u
bubmuorexa [JOK
27 IIPOCTOE BEIIECTBO. 04.12.2023 https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpuponae
Ou3nyecKue 1 XUMUIECKHE Bu6 [IOK
. nOIMoTeKa
28 | cwoiicTsa BONOPOA. 14 08.12.2023 || ttn:/im.edsoo.ru/ffodaddo
IIpumenenune Bogopoaa
bu6mmoreka [JOK
29 [ToHsiTHE O KUCIOTAX U COTAX 15 11.12.2023 https://m.edsoo.ru/Ffod50d2
30 Croco0OsbI ToTy4eHUS 15.12.2023 bubnmoreka [JOK
BOJIOpPO/Ia B TaOopaTopuu https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 4 o Bu6 OK
31 teMme «llonmydyenue n 18.12.2023 nommoreka L

cobupanue BOJopoaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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W3yYEHHUE ErO CBOMCTB»

MoutsipHbIii 00BEM Ta30B.

bu6mmoreka [IOK

2 22.12.202

3 3akoH ABorazpo 16 023 https://m.edsoo.ru/ff0d542e
Brruncnenus o6bpéma,

33 KOJIMYECTBA BEIISCTBA r'a3a I1o 17 25 12,2023 bubmuorexa [JOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Brruncnennst 00bEMOB ra3oB
10 YPaBHEHHUIO PEaKIUU Ha bubnnoreka [JOK

34 OCHOBE 3aKOHA 00BEMHBIX 18 29.12.2023 https://m.edsoo.ru/ff0d5708
OTHOUIEHUI ra30B
Ddu3znyecKrue U XUMHUYECKHUE bubmuorexa [JOK

35 12.01.2024
CBOMCTBA BOJIBI 13 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuil. [lonsitue bubnuorexa [JOK

36 15.01.2024
00 MHANKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
Hacermenurie u BuG 10K

nonmoTexa

37 HEHaCBILICHHBIE PACTBOPBI. 19.01.2024 https://m.edsoo.ru/F0d5hA0
MaccoBas 1014 BelllecTBa B
pacTBope
[TpaxTuueckast padota Ne 5 o
teme «lIpurorosinenue BuG 10K

. HOIMOTEKA

38 paCTBop(iB C OHE)CI(CJIGHHOI/I 22.01.2024 https://m.edsoo.ru/ffod5eba
MaccoBOM AoJei
PacTBOPEHHOTO BEILIECTBA

39 Konrtpomnsnas padora Ne2 o 26.01.2024 | bubmuotexa LJOK



https://m.edsoo.ru/ff0d542e
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teme «Kucnopon. Bomopon.
Bona»

https://m.edsoo.ru/ff0d6342

OKcHuabl: COCTaB,

bu6mmoreka [IOK

40 KnaccHpuKans, 20 29.01.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TomyueHnue u XuMu4yecKkue
CBOMCTBA KUCJIOTHBIX, bubmuorexa [JOK

41 2.02.2024
OCHOBHBIX U aM(OTEPHBIX 21 02.02.20 https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, BuG 10K

nOIMoTeKa

42 Kraccuuianus, 22 05.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonyuenue u XuMH4eCKUe bubnuoreka [IOK

43 CBO¥CTBA OCHOBaHMIt 23 09.02.2024 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, BuG 10K

nOIMoTEKA

44 Kaccuuai, 24 12.02.2024 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
ITony4yenue u XuMHU4ECKUE bubnnoreka [JOK

45 CBOWMCTBA KHUCIIOT 25 16.02.2024 https://m.edsoo.ru/ffOdfee2
Comnu (cpenuue):
HOMEHKJIaTypa, CITIOCOOBI bubnuotexa [JOK

46 19.02.2024
MOJTYyYEHUS, XUMUYECKUE 26 https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTiueckast padorta Ne 6. BuG OK

47 Pemenue sxcriepuMeHTaIbHBIX 26.02.2024 nonmoreka L1

3aaa4d 110 TEME «OCHOBHEBIE

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
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KJIACChl HEOPTraHUYECKUX
COEIUHEHUIT»

I'enernueckas CBS3b MEKIY

bu6mmoreka [IOK

48 KJIaccaMu HUeOpFaHI/I‘-IeCKI/IX 01.03.2024 https://m.edsoo.ru/00adgas0
COCIMHEHU M
0606

49 o0IIeHHE U ) 04.03.2024 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
KoHnTtponbhas padora Ne3 mo BuG 10K

" noIMoTeKa

50 Teme "OCHOBHBIE KJIaCChI y 27 11.03.2024 https://m.edsoo.ru/00adge a
HEOPraHMYECKUX COCAMHEHUN
[TepBble MOMBITKH
KJIaCCU(UKALUU XUMUYECKUX bubnnoreka [JOK

°1 sneMenToB. [Tonsarue o 28 22.03.2024 https://m.edso00.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
Ileproauueckuii 3aK0H U

59 [lepnonnueckas cucrema 95 03.2024 bu6mmoreka [JOK
XUMHUYECKHX 351eMeHTOoB J[. 1. https://m.edsoo.ru/00ada52c
Menpeneena
I1

53 €pUO/bI, TPYIIIIHI, 99.03.2024 bubnnoreka [JOK
MO PYIIIIBI https://m.edsoo.ru/00ada52c
Crpoenue atomoB. Coctas bubnnorexka [JOK

54 01.04.2024
aTOMHBIX sizep. M3oTomsl 29 https://m.edsoo.ru/00ada342
CrpoeHnue 3IIeKTPOHHBIX

55 000J109€K aTOMOB AJIEMEHTOB 20 05.04.2024 bubnuotexa [JOK

ITepnonnueckoit cucremst /1.
N. MenpeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTUKa
XHUMHMUYECKOIO JJIEMEHTA 10 €ro

bubmuoreka [JOK

56 TOTOICHIIO B . 08.04.2024 https://m.edsoo.ru/00ada824
[Tepuoauueckoii cucreme /1.
H. Meunnenecena
3unauenue [lepuonuyeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
bu6mmoreka [IOK
57 HpaK’l“.I./IKI/I;I[. U. Meunnenees 12.04.2024 https://m.edsoo.ru/00adagee
— y4€HBbIii, egaror u
rpaKJIaHUH
DIEeKTPOOTPHULIATEIILHOCTE
58 aTOMOE XI/II\I/:I)I/I‘I;ICCKI/IX 15.04.2024 bubmmorexa [TOK
T https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6mmorexa [IOK
59 Honnasg xumMuueckas CBI3b 31 19.04.2024 httos://m.edsoo.ru/00adaca4
KoBaneHntHas nonspHas bubnnoreka [JOK
60 XAMHUYECKAs CBA3b 32 22.04.2024 https://m.edsoo.ru/00adaab8
KoBasneHnTHas HenossspHas bubnnorexka [JOK
61 XAMHUYECKas CBA3b 33 26.04.2024 https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb OKUCIIEHUS 29.04.2024 https://m.edsoo.ru/00adac28
OKHUCIUTENbHO- bu6mmorexa [IOK
63 03.05.2024
BOCCTAHOBUTEJIbHBIE PEAKIIUU 34 https://m.edsoo.ru/00adb076
OxucnuTenu u bu6mmorexa [IOK
4 .05.2024
6 BOCCTaHOBHUTEIIH 06.05.20 https://m.edsoo.ru/00adb076
65 KonTponbras padorta Ne4 o 1 10.05.2024 | Bubmmoreka [IOK
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TeMe «CTpoeHue aToma. https://m.edso0.ru/00adb486
XUMHUYECKas CBA3b»
PesepBHblit ypok. O6001eHne bubnuoreka [IOK
13.05.2024
66 U cUCTeMAaTu3alus 3HaHui 1 3.05.20 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O600611IeHIE bubnnoreka [HOK
67 Y CHUCTEMAaTU3alusl 3HAHUI 1 17.05.2024 https://m.edsoo.ru/00ad9ch2
PesepsHblil ypok. O60011eH1e bubnnorexa [HOK
68 20.05.2024
U CUCTEMAaTH3alis 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB 68 4 6
10 ITPOI'PAMME
9 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KoHnTtpoabHbie IIpakTH4eckue
n/n Bcero U3YYEeHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Ileproauueckuii 3aK0OH.
[lepnonnueckas cucrema bu6mmoreka [JOK
1 XMMHYECKUX DJIEMEHTOB 1 01.09.2023 https://m.edso0.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
W3MCHCHUU CBONCTB bu6mmoreka [JOK
2 XUMHYECKHUX 3JICMEHTOB 1 04.09.2023 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u 1 08.09.2023 bubnuorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/00adb7e2
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HCOPTraHN4YCCKUX BCIICCTB

Buner xumMuueckou cBsi3u

bu6mmoreka [IOK

4 11.09.202
1 TH?H KpHCTaLIIHECKIX 09.2023 https://m.edsoo.ru/00adbac6
peméToK
KonTtponbhas padora Nel
o Teme «IloBTopenue u

5 yriy0JieHue 3HaHU! 15.09.2023
OCHOBHBIX pa3/IeioB Kypca
8 kiacca»

Knaccudukanms Eub 10K
. nOIMoTeKa

6 XUMHUYECKHUX PEAKIIHA 10 18.09.2023 httos://m.edsoo.ru/00adbcbO
pa3JIMYHBIM IPU3HAKAM
[TonsiTre o ckopocTu
XAMHYECKON PEaKIUU. bubnnoreka [JOK

7 22.09.202
[ToHsITHE O TOMOTEHHBIX U 09.2023 https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUUECKOM
paBHOBecuH. DaKkTOpHI,

3 BITUSIOIINE i{a CKOPOCTH 95 09.2023 bubnmnorexa [JOK
XAMHYECKOW PEaKUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO
paBHOBeECHUS
OxucaurensHo- Eub 1OK

nOIMoTeKa
29.09.202

o BOCCTAHOBHTCIBHBIC 9.09.2023 https://m.edsoo.ru/00adcade
peakiu

10 Teopus 02.10.2023 bubnmuotexa [JOK



https://m.edsoo.ru/00adbac6
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ANEKTPOIUTUYECKOMN
nucconuaru. CUIbHBIE U
ci1a0bble JIEKTPOIUTHI

https://m.edso0.ru/00adcd68

HonHbIe ypaBHEHUS

bu6mmoreka [IOK

11 .10.202
peakuuin 06.10.2023 https://m.edso00.ru/00add448
XHUMHUYecKre CBOMCTBA
KHUCJIOT U OCHOBAaHUM B Bu6 110K

noOInoTEKA

12 I .10.202
CBeTe Ip eHCTaBHeHI:m 06 09.10.2023 https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUICCKON
JIACCOLIMAIIAN
XUMHYEeCKHE CBOMCTBA
COJICHi B CBETE BuG 10K

nOIMOTEKA

1 5 13.10.202

3 fpeAcTaBIcn O6U 3.10.2023 https://m.edsoo.ru/00add8h2
AIIEKTPOIUTUICCKON
JIACCOLIMAIIAN
[TonsiTre o rugponuse bubnnorexka [JOK

14 16.10.202
coleit 6.10.2023 https://m.edsoo.ru/00add9d4
0O00011eHue u bu6mmoreka [JOK

1 20.10.202

> CHCTEeMaTH3aIis 3HaHUU 0.10.2023 https://m.edso0.ru/00addd12
[TpakTuueckast pabota No

16 1. «Pemenue 93.10.2023 bu6mmoreka [JOK
DKCIEPUMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a7a4»
Konrponbnas padora Ne2 Bu6 OK

17 | moreme 27.10.2023 nomorexa L

«DNEKTPOIUTHIECKAS

https://m.edsoo.ru/00addecO
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M CCOITAITHA.
XUMUYECKUE PEAKIINU B
pacTBopax»

OO01as xapakTepuCTHKA

18 I‘EUI(iFGHOB. XUMUYECKue 30.10.2023 bubmuoreka [JOK
CBOMCTBA Ha IIpUMEPE https://m.edsoo.ru/00addfe2
XJopa
XmopoBogopoa. CossiHast

19 KI/ICJ}OTa, XUMHUYECKHUE 10.11.2023 bu6mmoreka [IOK
CBOICTBA, MTOJYyYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTuueckast padorta Ne
2 no teme «Ilomyuenue bubnuorexa [JOK

2 13.11.202

0 COJITHOM KHCJIOTEHI, 3 023 https://m.edsoo.ru/00ade348

U3y4EHUE €€ CBOUCTBY»
Beruucnenus no

21 ypaBHe}Ums[M XUMUYECKUX 17.11.2023 bubnnoreka [JOK
pEaKLHii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE

29 OO0m1as xapakTepucTuKa 90.11.2023 bubnuotexa [JOK
anemeHTOB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHbie
MOAU(HUKAIIH CEPHI.

23 Haxoxenne cepbl u eé 24.11.2023 bubnnorexa [IOK

COEMHEHUH B IPUPOJE.
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade64a
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cepsl

24

CepoBoaopo1, CTPOCHHUE,
dusnueckue u
XUMHYECKHUE CBOUCTBA

27.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas

KHUCTI0Ta, GUBNYECKUE U
XHUMHUYECKHE CBOMCTBA,

MIPUMEHEHUE

01.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XVMMHUYECKUE PEAKIINH,
JIeKalIe B OCHOBE
MPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KUCJIOTBL. XUMUYECKOE
3arpsi3HeHue
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU CEPBI

04.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

Briuucienne MmaccoBoii
J0JIX BbIXOJ1a HpOIIYI(Ta
peakuuu

08.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO61as xapakTepuCcTHKa
351eMeHTOB V A-Tpynibl.
A30T, pactpocTpaHeHue B
npupoze, Gu3nveckue 1
XUMHUYECKHE CBOMCTBA

11.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

29

AMMHak, ero ¢puznyeckue
Y XUMHUYECKUE CBOMCTBA,

15.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade802
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MOJIY4YCHHUC U ITPUMCHCHUC

[TpakTrueckas padora No

1T
30 3 no Teme «llomyuenue 18.12.2023 bubnnoreka [HOK
aMMHaKa, U3y4EeHHE €ro https://m.eds00.ru/00adf180
CBOWCTB»
A3OTHas KUCIIOTa, e¢ Eu6 1OK
UOIMOoTEKA
31 Pusmcckue u . 22.12.2023 https://m.edsoo.ru/00adf306
XHUMHYECKUE CBOWCTBA
Hcnonp30BaHuEe HUTPATOB
U CcOJIel aMMOHHS B
KauCCTBC MHUHCPAJIBHBIX Bu6 HOK
. UOIMOTEKA
32 ynoOpeHnii. XuMu4eckoe 25.12.2023 httos://m.edsoo.ru/00adf518
3arpsi3HeHUE
OKPYKaIOIEH Cpebl
COEIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa
(V) u pocdopnast
bu6mmoreka [IOK
33 KHCIIOTA, q)nanevcxne " 29.12.2023 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA,
HOJTy4eHHe
Ucnons3zoBanue pocdaton
B Ka4eCTBE MUHEPAJIbHBIX Eub 10K
8 HNOTHOTEKA
34 y;[06peHI/II/IV. 3arpsizHeHue 12.01.2024 https://m.edsoo.ru/00adfc20
NPUPOTHON CPEIIbI
dbocharamu
35 | Vraepon, 15.01.2024 | Promorexa HOK

https://m.edsoo.ru/00adfd9c
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pacnpocTpaHeHue B
npupoze, Gu3nvIecKue u
XMMHYECKHE CBOHCTBA

Oxkcuppl yriaepoaa, ux
dusnueckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36 DKOJIOTHYECKHE 19.01.2024 https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
VYronpHas KuciaoTa u eé bu6mmorexa [IOK
37 .01.
coJu 22.01.2024 https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne
4 no teme "llonyuenue BuG 10K
nOJIIMOTEeKA
38 . 26.01.2024
YHICKHEIIOTo rasa 6.01.20 https://m.edsoo.ru/00ae027e
KauectBennast peakuus Ha
KapOoHaT-HOH"
HepBOHa‘-IaJ'IBHBIC IIOHATUA
00 OpraHMYecKux bubnnoreka [JOK
39 .01.
BEIIIECTBaX KakK O 29.01.2024 https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
Kpewmnuii u ero bubnnoreka [JOK
40 02.02.2024
COEIMHEHUS https://m.edsoo.ru/00ae080a
[TpaxTiueckast paborta Ne
5. Pemenue bu6mmorexa [IOK
41 05.02.2024
AKCIEPUMEHTATbHBIX https://m.edsoo.ru/00ae0bf2

3aaa4d 110 TEMC
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«BaxHeun1e HeMeTalIbl
U UX COECIUHEHUI

42

Kontponbnas padora Ne3
o TeMe «Bakueiimme
HEMETAJLIBI U UX
COCIMHCHMS

09.02.2024

bu6mmoreka [IOK
https://m.edso0.ru/00ae0el8

43

OO01as xapakTepuCTHKA
XUMHUYECKHUX AJIEMEHTOB
— METaJlJIOB.
Mertamnueckas CBs3b U
MeTajuInyecKas
KpUCTAJUTMYECKas
peméTka. Pu3nvecKue
CBOMCTBa METAJUIOB

12.02.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYeCKHE CBOMCTBA
METAaJJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METAILIIOB

16.02.2024

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

45

OO011me crmocoOsl
MOJTyYEHUS] METAJLIOB.
CmaBel. Beraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuuii, €CJIid OJIMH U3
PEareHTOB COJEPIKUT
MIPUMECH

19.02.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156

46

ITonsiTHEe 0 KOppO3UU
METAJIJIOB

26.02.2024

bu6nmoreka [JOK
https://m.edso0.ru/00ael1278
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bubmuoreka [JOK

47 IlenoyHbIe MeTaILIbI 01.03.2024 https://m.edsoo.ru/00ae14b2
48 OKCHUJIBI U TUAPOKCHUIIBI 04.03.2024 bubmuorexa [JOK
HATPUA U KU https://m.edsoo.ru/00ae14b2
[Ienouno3eMenbLHBIC Bu6 LOK
5 noIMOTeKa
49 METAIUIBL = KAJILIHI 1 11.03.2024 https://m.edso0.ru/00ae15e8
MarHHi
Baxueiime coeiuHEHNS bubmuorexa [JOK
50 22.03.2024
KaJIbIIUS https://m.edsoo.ru/00ael5e8
gy | Oboouenien . 25.03.2024
CHUCTEeMaTH3alus 3SHAaHUI
52 XGCTKOCTIT. BOJIbI U 99.03.2024 bu6mmoreka [IOK
CIocoObl €€ yCTpaHeHus https://m.eds00.ru/00ae1886
[TpakTrueckas padora No
53 6 Mo Teme >KeCTIiOCTL 01.04.2024 bu6mmoreka [IOK
BOJBI U METOOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHUs"
N bubmuorexa [JOK
>4 AmTOMHHHH 05.04.2024 https://m.edsoo.ru/00aelc64
55 AmodortepHble cBOMCcTBa 08.04.2024 bubnuoreka [IOK
OKCHUJIa U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
5 Keneso 12.04.2024 https://m.eds00.ru/00ae1d86
OKcUIBI, THAPOKCHUIBI U
57 commm xkene3a (I1) u xenesza 15.04.2024 bubmmorexa [JOK

(1)

https://m.edso0.ru/00ae35e6
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58

O060061EeHNE U
CUCTeEMAaTHU3alus 3HAaHUN

19.04.2024

59

[Tpaktudeckas padora Ne
7. Pemienue
IKCIIEPUMEHTATIBHBIX
3aJ1a4 I10 TEME
«Baxnennme MeTalIbl B
X COEIUHEHUS»

22.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peaKIuii, €CJI1 OJIMH U3
pPEareHTOB JIaH B U30BITKE
WJTA COAEPIKUT IPUMECH.
Brraucnenus MaccoBoi
JIOJTM BBIXOJIa MPOJYKTa
peakuuu

26.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

61

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

29.04.2024

62

Konrtponbnas padora Ned
o reme «BakHelne
METaJIJIBI U UX
COEIMHEHUS

03.05.2024

63

BemecrBa u maTepuansl B
OBCEIHEBHON XU3HHU
yeJI0OBEKa

06.05.2024

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50

64

XHUMHUYECKOE 3arpsA3HCHHUC

10.05.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKPYKAaroIEH cpebl
Ponb xumuu B penieHun bubnnoreka [HOK
05 9KOJIOTHYECKUX MTPOOIIeM 1 13.05.2024 https://m.edso0.ru/00ae4270
Pe3epBHBIii ypOK. Bu6 10K
UOIMOTEKA
66 Obobmenne n . 1 17.05.2024 https://m.eds00.ru/00ae0d0a
cUCTEeMaTH3aIHs 3HAHUH
Pe3epBHbIii ypoK. Bu6 LIOK
nOJIMOTEeKA
67 Obobmenne n . 1 20.05.2024 https://m.eds00.ru/00adb33c
cUCTEeMaTH3aIlHs 3HAHUH
Pe3epBHbIii ypoK. Bu6 LIOK
nOJIIMOTEeKA
68 Obobmenne n . 1 24.05.2024 https://m.edso0.ru/00ad9cb?2
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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